
Google

This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project

to make the world's books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the

publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the

public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to

prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for

personal, non-commercial purposes.

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine

translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the

use of public domain materials for these purposes and may be able to help.

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find

additional materials through Google Book Search. Please do not remove it.

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just

because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other

countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of

any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner

anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers

discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web

at http://books.qooqle. com/



The Penny cyclopaedia ofthe

Society for the Diffusion of...

George Long, Society for the

Diffusion of Useful Knowledge (Great Britain)

Digitized byGoogle







Digitized byGoogle



Digitized byGoogle



Digitized byGoogle



THE

PENNY CYCLOPAEDIA

OF

THE SOCIETY

FOR THE

DIFFUSION OF USEFUL KNOWLEDGE.

VOLUME XXV.

TITLES OF HONOUR UNGULA.

LONDON:
CHARLES KNIGHT AND Co., 22, LUDGATE STREET.

MDCCCXLIII.

Price Seven Shillings and Sixpence, bound in cloth.

Digitized by



COMMITTEE.
Cluurmm—LORD BROUGHAM. F.R.S., Member of the National Institute of Fiance.

Vice-Chairman—EARL SPENCER.
Treanrtr—JOHN WOOD, Esq.

William Allen, Esq.. F.R. and R.A.S.
Captain Beaufort, K.N., F.R. and R.A.S.
George Burrow*, M.D..
Professor Carev, A.M.
John Couolly, M.D.
William Coulson, Esq.
Lord Campbell.
Trie Bislropof St. David's, D.D.
J. F. Davis. Esq.. F.R.S.
Sir Henry De la Bcchc, F.R.S.
Lord Denmau-
Srtmuel Duckworth, Esq.
The Bishop of Durham, D.D.
Professor Do Morgan.
T. F Ellis, Esq.. A.M.. F.R.A.S.
John Elliotson, M.D., F.R.S.
Thomas Falconer. Esq.
John Forties, M.D., F.R.S.
Sir 1. L. Goldsmid. Bart., F.R. and R A.S.
F. H. Goldsmid, Esq.

U.Gompcrtl, Esq., F.R. and R.A.S.
Proressor Graves. A.M., F.R.S.
(i. B. Greenough. Esq.. F.R. and I..S.

Sir Edmund H.-ad. Bart . A.M.
M.I). Hill. Esq.. Q.C.
Rowland Hill. Esq., F.R.A.S.
Right linn. Sir J. C. Robhurue, l!.irt., M.P.
TI>o«. HoilRkin. M.D.
David Janline, Esq., A.M.
Henry B. Ker. Esq.
l'ruie-ojor Key. A.M.
Sir Denis Lti Marchnnt, Bart.

John Shaw Lcfevre, Esq., A.M.
Sir Charles Lemuu, Bart., M.P.
George C. Lewis. Esq., A.M.
James Loch, Esq., M.P., F.G.S.
Professor Long. A.M.
Right Hon. H. Lushington, D.C.L.
Professor Maiden, A.M.
A.T.Mulkin, Esq., A M.

Mr. Sergeant Manning.
R. I. Murchison, Esq., F.R.S , Pres. U.S.
The Right Hon. Lord Nugent.
W. S O'Brien, Esq., M.P.
John Lewis Prcvost, Esq.
Professor Quain.
P. M.Koget, M.D.. Sec. R.S , F.R.A.S.
R. W. Ilorhman. Esq., A.M.
Sir Martiu Archer Shee. P.R.A , F.R.S.
Sir George T. Staunton, Barl., M.P.
John Taylor, Esq , F.R.S.
Professor Thomson. M.D., F.L.S.
Thomas Vardon, Esq.
Jacob Waley, Esq., M.A.
Jas. Walker, Esq., F.R.S., Pr. Inst. Civ. Eng.
H. Waymouth, Esq.
Thos. Webster, Esq., A.M.
Right Hon. Lord Wrottesloy, A.M., F.R.A.S.
J. A. Yates, Esq.

XsOOAXs COMMITTEES.
Alltm, JJbjifWsAiy-i-nev.- l.i'. Junes- .

Awlaea'^alA Wil'jaW *
-

Barnstaple •ftenCrnft, lJkTit ; • •
"

William Gribbti- Esc?. *•• •

Belfast—int. I~*DtujWu.*,.fi?lV
TrcaBirmingham ~% 1*; <ji 1 , M oojl J ft 3„ E j

surer*. * •
#

. „* • .

Bridp..rt~- Jam*s AJTtlia'uis* E>'C •
"
- I

Bristol- J. N. Snntlefs*. Esq\: F*.(/.*?r, Ohnkman
J. IU>vuold", Esq., Treasurer,

J. 15. EsUio, Esq . F.L.S., Stcretary.

Calcutta—James Young, Esq.
C. H. Cameron, Esq.

Cambridge—Rev. Leonard Jcnyns, M.A., F.L.S
Rev. John I-odge, M.A.
Rev. Prof. Sedgwick. M.A., F.R.S. 8: G.S

Cantrrtmry—3tt\in limit. Esq , AWetman.
William Masters, Esq.

Carlisle—Thoma* Barnes. M.D., F.RS.K.
Cumarnm— R. A. Poul^, Esq.

William Roberts, Esq.

Chester—Heury Potts, Esq.
Chichester—C C. Dendy. E-q.
Cuekermimth—Rev. J. W'hilndgc.
CVr/'u—John Crawford, 1'sq.

Plato Petridcs, Esq.
Ci/ventry—C. liioyi Esq.

Denbigh—Thomas Evans, Esq.
X/frty—Jf-v-ph Strutt, Esq.

Edward Strutt, E.-q , M.P-
DcvonjKTt and Stomehousc—John Cole, Esq.

John Norman, Esq.
Lt. Co). C Hamilton Smith. F.R S.

Durham—The Very Rev. the Dean.

Edinburgh-}. S. Trail, M.D.

Struria—Jostah Wedgwood, Esq.
Exeter—3. Tyrrell. Esq.

John Milford, Esq. (CoarerJ)

Glamorganshire—W. Williams, Esq., Aber-
|H>rgwm

.

Glasgow — K. Finlay, Esq.
Alexander McGrigor, E»q.
James Conner, T
A. J. D. rVOrsc:

Guernsey— F. C. Lukiss,

lliteham, Suffolk—Wev. Professor Hensluw,
M.A.. F.L.S. &G.S.

Hull— James Bowden, Esq.

Isedi—J. Marshall. Esq.
I<ewcs— J. W. Woollgar, Esq.

Henry Browne, Esq.
Livervotl /ajc. As,—i. MuUvneux, Esq.

Rev. Wm. Shepherd, LL.D.
Mnidsttmc—Clement T. Smyth, Esq.

John Case, Esq.
Manchester Loc. At.—ti. W. Wood, Esq.,

M.P., CAatravm.
Sir Benjamin Heywood, Bt.. Treasurer.

Sir George Philips. Bart., M P.

T. N. Winstanlev, Esq, Urn. Sec.

Merthyr Tydvil—X\r J.J. Guest. Bnrt., M.P.
Minchinhampton—John G. Ball, Esq.
Neath—John Rowland, Esq.
Newcastle— Rev. W. Turner.

T. Sopwith. Esq.
Newport, Isle of Wight -Ab. Clarke, Esq.

T. Cooke, Jun., Esq.
R G. Kirkpalrick, Esq.

Newport Paaneli—1. Millar, E-q.
Norwich—Richard Bacon, Esq.

Wm. Forster, Esq.
Ortett, Essex—Dr. Corbctt.

Oxford—Ch. Daubenv, M.D., F.R.S., Prof. Chem.
Rev. Baden Powell, Sav. Prof.
Rev. John Jordan, B.A.

Pcsth, Hungary—Omut Szechenyi.
Plymouth—H. Woolkombe, Esq., F.A.S., Chairti.

Wm. Snow Harris, Esq., F.R.S.
E. Moor, M.D., F.L.S., Secretary.
G. Wightwick, Esq.

Presteign—Rt. Hon. Sir II. Brydges, Bart.
A. W. Davis. M.D.

Ripm—Wev. H. P. Hamilton, M.A., F.R.S., GS.
Rev. P. Ewart, M.A.

Ruthin—The Rev. the Warden.
Humphrevs Jones, Est).

R'/dc, Isle of /'fight—$x R. D. Simeon, IK.

Salisbury—Rtv. J. Barfitt.

Shrffiel4-i. H. Abraham, Esq.
Shepion Mallet—<i. F. Burroughs, Esq.
Shrewsbury—U. A- SUnev, Es«j.

South Pethertm—Joha NieholctU, I-^q.

Stockport— \l. Mar»la tid, Esti., Treasurer.
Henrv Conpock, Esq., Secretary.

Sydney, New S. IVales—AV. M. Mauniug, I>q-
Steansea—Matthew Mogghdge, Es<(.

Tavistock—Rev. W. Evan*.
John Rundle, Esq.. M.P.

Trw—Houry Sewell Stoke?, Eaij.

Tunbridge Jfills—Dr. Yeats.
Vttvxrtcr—Rolwrt Ulurton, Efq.
Virginia, U. S.—Professor Tin ker.
fVetreester—Chns. Hastings, M.D.

C. II. Hebb, Esci.

Wrexham—Thomas Edgworth, E^q.
Major Sir William Llovd.

Yarmouth—C. E. Rumbold*, Eaq.
Dawson Turner, Esq.

Yitk—Rev. J. Keurick, M.A.
John Phillips, Esq., F.U.S., F.G.S.

THOMAS COATES, Esq., Secretary, No. 41, Bedford Square.

London : Piin'.ed by Wn.i.nu C:o:\ ia and So-;*, Sl.iraf .rJ M-ei-l

Digitized byGoogle



THE PENNY CYCLOPAEDIA
OF IT

THE SOCIETY FOR THE DIFFUSION OF

USEFUL KNOWLEDGE.
. it'

T I T

TITLES OP HONOUR are words or phrases which cer-
tain persons are entitled to claim as their right, in con-
sequence of certain dignities being inherent in them.
They vary in a manner corresponding to the variety of
the dignities, or, in other words, with the rank of the pos-
sessor. Thus Emperor, King, Czar, Prince, are titles of
honour, and the possessors of the high dignities represented
by these words are, by the common consent of the civilized

world, entitled to be so denominated, and to be addressed
by such terms as Your Majesty and Your Royal Highness.
These are the terms used in England, and the phrases in

use in other countries of Europe do not much differ from
them. In fact one European nation seems to have bor-
rowed from another, or all to have taken their titles of

honour for this exalted rank from a common original ; so

that little of the peculiar genius of the European nations

can be traced in the terms by which they show their

respect for the persons of highest dignity. But it is dif-

ferent when we come to compare them with the Oriental

nations. In those seats of antient civilization the most
extravagant terms of compliment are in use, and a little

sovereign of a wandering tribe rejoices in titles of honour
numerous and inflated in the highest degree. In the series

of Roman emperors, the word Caesar, originally the name
of a family, became a title of honour

;
Augustus was ano-

ther ; and Pater Patriae a third.

The five orders of nobility in England are distin-

guished by the titles of honour, Duke, Marquis, Earl,

Viscount, and Baron : and the persons in whom the
dignity of the peerage inheres are entitled to be de-
signated by these words ; and if in any legal proceedings
they should be otherwise designated, there would be a
misnomer by which the proceedings would be vitiated, just

as when a private person is wrongly described in an indict-

ment ; that is, the law or the custom of the realm
guarantees to them the possession of these terms of honour,
as it does of the dignities to which they correspond. They
are also entitled to be addressed by such phrases as My
Lord, My Lord Marquis, My Lord Duke, and they have
usually prefixed to their titles, properly so called, certain

Shrases, as High and Mighty Prince, Most Noble, Right
[onourable, varying with the kind and degree of the dig-

nity possessed by them. The other members of the fami-
lies of peers have also their titles of honour. Thus the
lady of a peer has rank and titles corresponding with those
of the husband. All the sons and daughters of peers are
Honourable, but the daughters of eans and peers of a
higher dignity are entitled to the distinction of being
called Lady, and the younger sons of dukes and marquises
are by custom addressed as My Lord.

i
_
The orders of nobility in other European countries differ

little from our own. They have their Dukes, Marquises,
Counts, Viscounts, and Barons. We cannot enter into the

i nice distinctions in the dignities of foreign nations, or in
' the titles of honour which correspond to them.
1 Another dignity which brings with it the right to a title

P. C„ No. 1552.
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of honour is that of knighthood. This dignity is of very
antient origin, and, in the form in which we now see it,

may be traced far into the depths of the middle ages, if it

be not, as some suppose, a continuation of the Equites of

Rome. Persons on whom this honour is conferred take

rank above the gentlemen and esquires, and are entitled

to the prefix Sir to their former name and surname. Their

wives also are entitled to prefix the word Dame, and to be
addressed by the compellation Your Ladyship or My Lady.
The Knights of particular Orders, as of the Garter, the

Thistle, St. Patrick, the Bath, are a kind of select number
of the body of the knighthood, and the name of the Order
to which they belong is ordinarily used by and of them,

and thus becomes of the nature of a title of honour. The
Bannerets of former ages were a class of knights superior

to the ordinary knight-bachelor, forming in iact an Order
intermediate between the knight, in its ordinary sense, and
the baron. The Baronet, which is quite a new dignity,

not having been known before the reign of James 1 , has,

besides its name, which is placed after the name and sur-

name of the person .«poken of, the privilege of prefixing

Sir ; and their wives are entitled to the prefix of Dame, and
to be addressed as My Lady and Your Ladyship.

Besides these, there are the ecclesiastical dignities of
Bishop and Archbishop, which bring with them the right

to certain titles of honour besides the phrases by which the
dignity itself is designated. And custom seems to have
sanctioned the claim of the persons who possess inferior

dignities in the church to certain honourable titles or

compellations, and it is usual to bestow on all persons who
are admitted into the clerical order the title of Reverend.
There are also academical distinctions which are of the

nature of titles of honour, although they are not usually

considered to fall under the denomination. Municipal
offices have also titles accompanying them ; and in the

law there are very eminent offices the names of which be-

come titles of honour to the possessors of them, and which
bring with them the right to certain terms of distinction.

An titles of honour appear to have been originally

names of office. The earl in England had in former ages

substantial duties to perform in his county, as the
sheriff (the Vice-Comes or Vice-Earl) has now ; but the
name has remained now that the peculiar duties are gone,
and so it is with respect to other dignities. The emperor
or king, the highest dignity known in Europe, still per-

forms the duties which originally belonged to the office, or
at least the most important of them, as well as enjoys the

rank, dignity, and honours ; and on the Continent there

are dukes and earls who have still an important political

character.

Some of these dignities and the titles correspondent

to them are hereditary. So were the eminent offices

which they designate in the remote ages, when there were
duties to be performed. Hence hereditary titles.

The distinction which the possession of titles of

honour gives in society has always made them objects of
Vol. XXV.—

B
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ambition ; and it may be questioned whether, as far as

there has been any feeling in operation besides that of a
sense of duty, the great exertions which are made in the
service of the country are not stimulated less by the ex-
pectation of pecuniary reward, than by the hope of receiv-

ing one of these titles of honour which shall descend to a
man's posterity. They cost nothing ; and hence it is that
titles of honour have been called ' the cheap defence of
nations.'

Whoever wishes to study this subject in all its details

will do well to resort to two great works : one, the late
' Reports of the Lords' Committees or the. dignity of the
Peerage the other, the large treatise on ' Titles of
Honour, by the learned Selden. The latter was first

printed in 4to., 1614 ;
again.with large additions, folio, 1631.

TITMICE, ParidcB, a natural family of Perching
Birds. [Insessores.]

Linnaeus, in his last edition of the Systerna Natuxee, placed
the genus Parus between Pipra ana Hirundo, in his order
Passeres.

Latham arranges it also at the end of the same order.

Pennant too gives it a place in the Passerine section,

between the Warblers and the Swallows.
M. de Lacepede places it immediately before the Larks ;

M. Dumeril in the eighth family of the Passeres (Subu-
liroslres, or Raphioramphes\ in company with the Mana-
kins. Larks, ana Bec-fins ; M. Meyer, in the third suborder
(Subulata) of his fifth order (Oscines), between Alauda and
Regulus ; Illiger, at the head of the Passerini, among the
Ambulalore*, immediately before Alauda ; Cuvier, among
the Conirostres, directly after the Larks

;

' Vieillot, in the
family of AEgithalesin the tribe Anisodactyli ; Temminek,
in the order Graniiores, between the Larks and Buntings

;

and Latrcille in the family Conirottres, also between the
Larks and the Buntings. Selby arranges it between the
same two forms.

Mr. Vigors places the genus Pants among the Piprida,
in his order Dentibostres. In his paper On the Natural
Affinities that connect the Orders and Families of Birds,*
he remarks that the true Wrens of the Sylviadce, a family
which in his arrangement immediately precedes the
Piprid.e, display in their general appearance and habits so
close a similarity to Parus, Liun., Hie Titmouse of our
naturalists, that we may at once acknowledge the affinity

between the latter family and that of Pipridee, upon which
he enters by means of the Pari. ' And who is there,' he
asks, ' that has not been attracted by the interesting man-
ners of both these familiar visitors of our domestic haunts,
and at the same time has not been struck with their resem-
blance ?' The Penduline Titmouse, Parus pendulinus,
Linn., with its bill longer and more slender than that of
the Pari in general, seems to him to be the connecting
link between the families. That species, he observes, is

immediately met by the genus Tyrannulus of M. Vieillot,

which in the name of Roitelet Melange (Titmouse-Wren

V

conferred by Buffon on the American species of which it

is composed, happily illustrates the affinity which he has
pointed out. It is pleasing, he remarks, to trace in

groups which bear a general affinity to each other in their

more essential characters, an affinity also in less consequen-
tial particulars, and he calls attention to the fact that this

is the case in the conterminous groups of Wrens and Tit-

mice with respect to their mode of nidification ; for the
greater portion of both make their nests in holes of trees,

but those groups which most nearly approach each other,

vu., Iieguun, Tyrannulus, and Parus pendulinus, suspend
theirs from the branches, leaving the orifice at the centre,
and interlacing the materials of which it is composed with
corresponding ingenuity and elegance. Mr. Vigors goes
on to remind his readers that the affinity between these
birds ha* been acknowledged by scientific as well as by com-
mon observers; and yet the former have generally ranked
the Pan in a different tiibe, and some indeed have even
arranged them in a different order fiotn the Sylviadce, in

consequence of their more conical bill and the absence of
the mandibular notch. A rigid deference to those parti-

culars which form the characteristics of the conterminous
subdivisions would, he admits, certainly exclude the Pari
from the Uibe 0/ Dentirostres ; but the nature of their food,

which consists chiefly of insects, and the similarity of their

habits, give them, he thinks, a more natural connection
with the families among which he has placed them, than,

with the hard-billed and gramvorous birds, where they are

generally stationed. ' Here," says Mr. Vigors in continua-
tion, ' it may also be observed that they form part of one
of the extreme families of the tribe, and are immediately
connected with a group of the preceding family of the

Sylviada; which passes on to the Conirostres, the succeed-
ing subdivision of the order. They thus are brought into

contact with the tribe to which the strength and the coni-
cal structure of their bill indicates a conformity ; while at

the same time they maintain their station among the

groups where their manners and general economy would
naturally place them. The Pari, which thu# introduce us

into the present family, lead us ori tp ^ie mate typical

groups of the Linnean Pipree, with which -they bear an ac-

knowledged affinity in manners and general appearance.
The genus Pardalotus, Vieill., which is the representative

of the latter group in Australasia, appears to connect these
two allied groups of the Old and the New World, by
exhibiting the nearly divided foot of tbe one, and the par-

tially curved bill of the other. Here come in the Rupicola,
Briss., and Phibalura, Vieill. And here, as I have already
observed, when speaking of the Thrushes [Merulidje, -vol.

xv., p. 121], I apprehend that all those groups will be
found to assemble, which, connected with Ampelis, Linn.,

are generally denominated Berry-eaters and Chatterers

;

such as Bombycilla, Briss., the true Ampelis of authors,
Casmarhinchus, Temm., and Procnias, 111. To these the
genus Querula of M. Vieillot may, I think, he added. This
group, the type of which is the Muscicapa rubricollt* of
Gmelin, is strongly allied by its bill to the foregoinp ge-
nera, while its. habits equally ally it to the family of Mus-
cicapid,e, which follows. The interval between the present
groups and those of the Pari, where we entered on the

family, appears to be filled up by a race of birds peculiar
to New Holland, and hitherto uncharacterized, of which
the Muscicapa pectoralis, Lath., is the type- These,
uniting many external characters, at least, both of the
Berry-eaters and Fly-catchers, exhibit also in general ap-
pearance a considerable resemblance to the Pari, and will

be found, I conjecture, to be the connecting bond between
all these groups. The affinity between this last family 01

the tribe and the Muscicapidre, which first met our atten-

tion as we entered it, has already been observed when I

spoke of the separation of the broad-billed Chatterers from
the Thrushes. And thus equally, as in the former tribe,

we may recognise the completion of a circular succession
of affinities between all the families of the Dentirostres.'
The uncharacterized group above alluded to was after-

wards formed into the genus Pachycephala. Sw.
Mr. Swainson (Classijication qf Birds) enters among tbe

Titmice by the American genus Seiurus, remarkable for
the motion of its tail. One species, Seiurus aquaticus,
Sw., frequents the sides of streams and runs upon the
ground, whilst another, S. aurocapillus, Sw., is, he observes,
confined to damp woods and runs along the low branches
of trees. Here Mr. Swainson sees a change of economy,
which, he says, plainly shows that nature nas assumed a
new form ; and as the habit of running along branches of
trees is the chief faculty of the Scansonal birds, or of their
representative, so, he remarks, we may suppose that tbe
group next in succession to the Motacillina; would possess
something of the same characters. These he finds mani-
fested in the genus Accentor, and he adverts to an unpub-
lished notice which he heard read at a meeting of the
Linnean Society of London, relating to the habits of an
Accentor which was killed near one of the puhjic buildings
at Oxford, and which was seen to climb so adroitly round
the steep abutments of those buildings as to baffle for a
considerable time the aim of the person who shot it. He
also states that he has seen the common Hedge-spanow
frequently hop along the whole length of a strong obliqne
branch, pecking into the crevices pi the bark so as to re-
mind the observer of a scansoiial creeper, or of a Wood-
pecker : and he makes the Titmice a subfamily of the
Sylviad.'e, with the genera and subgenera which will be
found in that article. [Vol. xxiii., p. 441.]
He remarks that this subfamily may be said to com-

mence with the genus Accentor, which stands at the con-
fines of that group which contains the most scansoiial
warblers in the family of the Sylviadce. ' Tb^ short,
stout, and nearly conic bills of these active little climbers,'
says Mr. Swainson, ' are admirably adapted for neeHnjr
into the bark of buds, and Ihus extracting the smqjf iniects
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that there lie concealed." Of the five types of form, or
subgenera, proper to the Reims Parus, that which Mr.
Swainson formerly named Parisoma is, he thinks, the con-
necting link to Accentor. It is, he observes, one of those
small birds of South Africa figured by Le Vaillant, but of
which the greater part are known only by his plates : the
four others are composed of the ordinary or typical Tit-
mice (Pants), the Hangnost Titmice (/Egithalus, Vig.),
the Brazilian Titmice (Hylophilus, Temm.), and &githnia,
Vieill. Paras and /fcgiihalus, he remarks, are distin-

guished by their conic, sharp-pointed, and entire bills,

•while the three aberrant types have that organ notched
;

but he points out that in all five the feet, so constantly
employed in the great exertion of climbing, are particu-
larly strong and muscular; and that the hind-toe also,

upon which all climbing birds depend so much for as-

sistance, is large and powerful. * The discovery of the
five subgenera of Parus,' says Mr. Swainson in continua-
tion, ' independent of the verification they afford by their
perfect analogy to the correctness of the corresponding
types of the genus Syloicola, subsequently detailed, is of
much importance, since this discovery enables as to prove,
beyond all reasonable doubt, that neither the long-tailed
nor the bearded tits (Parus raudatus and biamiicue) are
types either of genera or subgenera. We have already
alluded to the station in which, after the most minute
analysis, we have placed the Pants biarmicus,* which is

only an aberrant species of the restricted subgenus Parus,
as the latter now stands : from this bird always living in

the vicinity of water, it becomes that species which repre-
sents the natatorial type; while in the greatly developed
toil of Parus cavdatus it is easy to perceive another aber-
rant species typifying the Rasores. We have repeatedly
remarked that groups preeminently typical in their own
circle, almost invariably present us with these variations
in the form of their aberrant species. The restricted

genus Partis is precisely of this description : it is the pre-
eminent type of an entire subfamily; and hence, ike
Corvus, Lanius, Sylvia, and a great number of other genera
holding the same rank in their own circles, it contains a
greater variety of modifications in the form of its species
than genera which are not preeminently typical. The
whole of the subgenera of Parus are distinguished from
those of Sylriro/a by characters the most simple and beau-
tiful. They all have that peculiar strength of foot so con-
spicuous in our native examples, and their wings are inva-
riably rounded ; that is to say, the first quill is short, and
the second and third so graduated that the fourth becomes
the longest. The bill also is short and thick, generally
more or lets conic, and sometimes (as in the typus > very
strong : the upper mandible may be said to be entire, for

in the only genus (Parisoma) which has the culmen arched,
the notch is so small that it may be termed obsolete.' Mr.
Swainson then remarks that we are thus enabled to dis-

tinguish the whole from the neighbouring group, Sytricola,
which he then enters upon.

Notwithstanding the discovery here claimed, and the
assumed proof that neither the Long-tailed nor the
Bearded Tits are types either of genera or subgenera, we
shall presently find that ornithologists, in their publica-
tions subsequent to that of Mr. Swainson, are not convinced ;

but, on the contrary, still regaid these two interesting

forms as generic types.

Mr. Yarrell places the Paridev, or True Tits, between the
Warblers, Sylriadce, and the Ampelidcr, the latter beir.g

represented by the Bohemian Waxwing. [Bombycilla.]
The Prince of C'anino (Birds of Europe and North Ame-

rica, 1-838) arranges the Purina; as the seventh subfamily
of the Turdidce, placing it between the Aiuiacillinee (Wag-
tails) and the Hylvicolinte. The following genera are in-

cluded by the Prince under the Purines

:

—
Regulus, Ray (Wren, including Gold-Crests); Parus,

Linn. ; Mecistura, Leach (Paroides, Brehrn,—Long-tailed
T.tmouse) ; Calamophi/us, Leach (Mystacinus, Brehm—
Bearded Titmouse) ; ASgithatit, Vig. (Pendulinus, Cuv.—
Penduline Titmouse).

Mr. G. R. Gray {List of the Genera of Birds, 1841)
makes the Parincc the fifth subfamily of his Lusrinida1

,

and places it between the Acrentorince and the Sylvico-
litia: the Parincc, according to him, consist of the fol-

lowing genera :
—

Mgithalus, Vig. ; Melanochlora, Less. : Pants, Linn.

;

• •ci««t.it(>«orAn im,i !,'pr.»m,r!.
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Mcgistinn, Vieill.

; Ttrrcmnulus, Vieill.
; Spfienostoma.

Gould
;
Culamophilas, Leach

; Orites, Msshr (Mecistura,
Leach ; Paroides, Brehm

—

Long-tailed Titmouse) ; Pari-
soma, Sw.

; Psaitria, Temm.
; Mgithina, Vieill.

; Hylo-
philus, Temm.

In this article we shall confine ourselves to those cognate
forms which are vernacularly known as Titmice.

European Titmice.

The following species are found in Europe :—
The Great Tit, Pants major .- the Sombre Tit, Parus

lugubris; the Siberian Tit, Parus Sibericus ; the Toupet
Tit, Parus bicolor ; the Azure Tit, Parus eyaneus ; the
Blue Tit, Parus ceeruleus; the Coal Tit, Parus ater ; the
Marsh Tit, Parus paluslris ; the Crested Tit, Parus cris-
tattts; the Long-tailed Tit, Parus caudatus of authors
(genus Orites) ; the Bearded Tit, Pant* biarmicus (genus
CaiamopMlus) ; the Penduline Tit, Pants pettdulintts of
authors (genus sEgithalus).

Of. these, the Great Tit, the Blue Tit, the Crested Tit
the Coal T,t, the Marsh Tit, the Long-tailed Tit, and the
Bearded Tit are British.

There is little doubt that the Tits are the A/y.0aXof
(Mgithali) of Aristotle. The Great Tit, the Long-tailed
Tit, and the Blue Tit are referred by Belon to the aiyi6a\6c,
the atyi9a\6c iVipof, and the rpiroc alyi6a\6t of that author,
and, we think, with good reason.
The Great Tit, the Blue Tit, the Coal Tit, and the Marsh

Tit are too well known to require description ; but a
sketch of their habits may' not be unacceptable. White,
speaking of the English Tit, says :

—
' Every species of tit-

mouse winters with us : they have what I call a kind of
intermediate bi)l between the hard and the soft, between
the LinnBean genera of PYingilla and Motacilla. One
species alone spends its whole time in the woods and fields,

never retreating for succour in the severest seasons to
house.i and neighbourhoods ;* and that is the delicate
Long-tailed Titmouse, which is almost as minute as the
Golden-crowned Wren ; but the Blue Titmouse or Nun
(Parus ceeruleus), the Coal-Titmouse (Pants ater), the
Great Black-headed Titmouse [Fringi/lago), and the Marsh
Titmouse (Parus palustrts), all resort at times to buildings,
and in hard weather particularly. The Great Titmouse,
driven by stress of weather, much frequents houses

; and,
in deep snows, I have seen this bird, while it hung with
its back downwards (to my no small delight and admira-
tion\ draw straws lengthwise from out the eaves df thatched
houses, in order to pull out the flies that were concealed
between them, and that in such numbers that they quite
defaced the thatch, and gave it a ragged appearance.
The Blue Titmouse, or Nun, is a great frequenter of bouses,
and a general devourer. Besides insects, it is very fond
of flesh

; for it frequently picks bones on dunghills: it is a
vast admirer of suet, and haunts butchers' shops. When
ii boy, I have known twenty in a morning caught with
snap mouse-traps baited with tallow or suet. It will also
pick holes in apples left on the ground, and be well enter-
tained with the seeds on the head of a sun-flower. The
Blue, Marsh, and Great Titmice will, in very severe weather,
carry away barley and oat straws from the tides of ricks.'

(Selbofne.)

We can confirm, if confirmation were needed, the ac-
count of this admirable observer relative to the straw-
extineting labours of the Great Tit. The thatch of a root-
house in Gloucestershire was nearly destroyed by those
fly-seekers : but they have more to answer "for than fly-

catching; they are small-bird murderers, and frequently
kill their victims by repeated blows on the head with their
strong, sharp, and hard beak, for the sake of feasting on
the brains.

The Great Tit, without any compass to speak of, is a
songster, not unadmircd by some for its few but lively-

notes heralding the spring early in February. The qua-
train in the Portraits d'Oyseaux is loud in its praise :

—

1 Au W-mps d'Ai

En L,T.md fabi

11 runt di-i cii

Ojn-uu* petitl

nne il J a dtw I

, qui t-.T.U'Ut p
djuie ou quinz
t qui eh intent c

par r„

The habits of the Blue Tit are recorded by White with
equal truth : this is the bird that fights so stoutly pre
oris etfneis, hissing like a snake or an angry kitten wr-

iter nest in the hollow of some decayed tree is invade

• Hut KQ post, description of that specie*.
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the school-boy, who, if not deterred by the ominous sounds,

often rues his temerity and draws back his hand with more
celerity than he stretched it forth, well pecked by the

irritated matron. Hence he calls it '. Billy Biter :' by the

way Montagu gives ' Willow Biter' as one of its names.

The latter name does not convey much meaning to any
one acquainted with the habits of the bird ; the former

does : may not Montagu have heard it imperfectly ?

The gardener, who sees this little bird busy about the
_

buds, likes it not, and in some parishes a reward has been
set upon its head. Mr. Knapp, in his interesting Journal

of a Naturalist, notices such a case where the stimulus

appears to have operated to some purpose against these

innocent little birds, for one item passed in the church-
wardens' account was ' for seventeen dozen of Tomtits'

heads.' They may, now and then, knock off a bud in

their busy search for insects ; but the great good they do
in ridding the plants of these, far outweighs any casual

harm that may result from their industry.

The song of the Tomtit has but little variety : the viva-

city of the bird seems however to have found favour for

its song with our neighbours, for the Portraiti ttOyseaux
notices it with applause :

—

* L'Ecte ci tola U meeuis bleae ait.

El dmu vient voir en Hyver el Autonoe,
Le doux ch.ioter d'icelie plaUir donna
A lout esprit, a qui l'eecouter plalet.'

We proceed to illustrate the present article by the less

familiar Long-tailed Titmouse, Bearded Titmouse, and
Penduline Titmouse.

Long-tailed Titmouse.

Description.—Male.—Head, neck, throat, and breast

pure white ; upper part and centre of the back, rump, and
the six middle tail-feathers deep black

; scapulars reddish

;

belly, sides, and abdomen reddish white ; quills black ;

greater wing-coverts bordered with pure white; lateral

tail-feathers white on their external barbs and at their

end; tail very long and wedge-shaped. Length five

inches seven or eight lines.

Female.—A large black band above the eyes, which is

prolonged upon the nape, and proceeds to unite itself with
the black of the upper part of the back.

young.—Small black spots on the cheeks and brown
spots on the breast : black of the back not so decided.
(Temm.)
I^B. Mr. Gould remarks that the female does not differ

from the male in colouring, and in the Birds of Europe
both are represented with the black band above the eyes.

This is the Pendolino, Paronzino, Codibugnolo, and
Paglia in culo of the Italians ; Mcsange A la longue queue
and Perd sa queue of the French ; Langschwiinzige
Meise, Schwanzmeise, and Belzmeise Pfannenstiel of the
Germans ; Staartmees of the Netherlanders ; Alhtita of
the Swedes ; Jenaga of the Japanese ; Bottle Tit, Bottle

Tom, Long-tailed Farmer, Long-tail Mag, Long-tail
Pie, Poke Pudding, Huckmuck, and Mum-ruffin, of the

modern British ; and Y Benloyn gnyffonhir of the an-
tient British.

Geographical Distribution.—Siberia, Russia, Japan.
The whole of Europe. England, Scotland (near Edin-
burgh at least), and Ireland.

Habits, Food, dj-c.—Insects, their larvae and eggs, form
the food of these pretty little birds. When White says

that the Long-tailed Titmouse never retreats for succour
in the severest seasons to houses and their neighbourhood,
he must not be supposed to mean that the bird avoids the
haunts of men. We have seen in a nursery-garden in

Middlesex a whole family of them within a few yards of
the nursery-man's cottage, and close to his greenhouse,
which visitors were constantly entering, and we have
found its exquisitely wrought nest in a Silver Fir about
eight feet high, in a pleasure-ground in the same county,
little more than a hundred yards from the house. Pen-
nant well describes its appearance in flight when, after

stating that the young follow the parents the whole
winter, he says, ' from the slimness of their bodies, and
great length of tail, they appear, while flying, like so many
darts cutting the air. They are often seen passing through

• our gardens, going progressively from tree to tree, as if

J"">n their road to some other place, never making any halt.'

nabi.Yarrell is equally happy in describing the nest and
with tha^rs of this interesting little bird. ' The nest of this

«ays he, ' is another example of ingenious con-

Neat of Lone-tailed Tltmotue.

struction, combining beauty of appearance with security

and warmth. In shape it is nearly oval, with one small

hole in the upper part of the side by which the bird

enters. I have never seen more than one hole._ The
outside of this nest sparkles with silver-coloured lichens

adhering to a firm texture of moss and wool, the inside

profusely lined with soft feathers. The nest is generally

placed in the middle of a thick bush, and so firmly fixed,

that it is mostly found necessary to cut out the portion

of the bush containing it, if desirous of preserving the

natural appearance and form of the nest. In this species,

the female is known to be the nest-maker, and to have

been occupied for a fortnight to three weeks in completing

her habitation. In this she deposits from ten to twelve

eggs ; but a larger number are occasionally found : they

are small and white, with a few pale red specks, frequently

quite plain, measuring seven lines in length, and five lines

in breadth. The young family of the year keep company

with the parent birds during their first autumn and winter,

and generally crowd close together on the same branch at

roosting-time, looking, when thus huddled up, like a
shapeless lump of feathers only. These birds have several

notes, on the sound of which they assemble and keep

together ; one of these call-notes is soft and scarcely

Unf-unedTUB»tt»»,Malf and Female. (Gould.)
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audible ; a second is a louder chirp or twitter, and a third

is of a hoarser kind.'

In the Portraits dOyseaux the qualities of this species

are thus summed up :

—

* rest*! Mesange est a la longue queue
Oyseau petit, comme est lo Roylelct

:

Du dcmcurant, inconstant, et toilet,

: Par sou hault chant s,i voix est Wen coguene.'

The Bearded Titmouse.

Description.—Male.—Black between the bill and the

eye, and these black feathers are very long and prolonged

on each side on the lateral part of the neck ; head and
occiput bluish ash ; throat and front of the neck pure
white, which blends on the breast and the middle of the

belly into a rosy hue
;
nape, back, rump, feathers of the

middle of the tail and sides fine rust-colour
;
great coverts

of the wings deep black, bordered with deep rusty on the

external barb,, and reddish white on the internal barb
;

Suills bordered with white ; feathers of the under part of

le tail deep black ; lateral tail-feathers bordered and ter-

minated with grey ; tail long, much graduated ; bill and
iris fine yellow. Length 6 inches and 2 or 3 lines.

Female.—No black moustaches ; throat and front of the

neck tarnished white
;
upper parts of the head and body

rusty, shaded with brown ; on the middle of the back
some longitudinal black spots; under tail-coverts bright

rusty.

Young at their leaving the nest, and be/ore their first

moult, with nearly the whole of the plumage of very bright

feddish ; a good deal of black on the external barbs of the

quills and tail-feathers ; on the middle of the back a very

large space of deep black. After' the first moult nothing

of the deep black of the back remains but some longitudinal

spots.

Varieties.—More or less marked with white or whitish
;

the colours of the plumage often feebly developed. (Temm.)
This is the Mcsange Barbue ou Moustache of the French

;

Bartrneise of the Germans ; Least Buicher-Bird of Edwards

;

Peed Pheasant (provincial) of the modern British, and Y
Barfng of the Welsh.
N.B. M. Temminck remarks that the Zuhnschdblige

Bartrneise of Brehm is a species or subspecies founded
only ou individuals which have been long caged, such as

may be seen in the Dutch markets, where numbers are

sold. Some of these captives come to London, where they

may be bought for some four or five shillings a pair. The
iris" and bill in the living bird are of a delicate orange-

colour.

Geographical Distribution.—The north of Europe, Eng-
land, Sweden

;
Asia, on the shores of the Caspian Sea ; no-

where so abundant as in Holland
;
accidentally, on passage,

in France. (Temm.) In the third part, of the second
edition of his Manuel, M. Temminck says, that in Italy it

is as common in the marshes of Ostia, as in those of Hol-
land near Amsterdam. As to Sweden, Pennant also states

that it is rarely found there ; but neither Midler, Brisson,

nor Nilsson notices it in that locality. Mr. Yarrell gives

the best summary known to us of the recorded distribution

of the species in the British Islands :
—

' South and west of

London the Bearded Tit has been found in Surrey about
some ponds near Godalming ; in Sussex near VVinchelsea

;

and on the banks of the Thames from London upwards as

far as Oxford. Pennant says it has been taken near Glou-
cester. In Cornwall, as I "learn from Mr. Rodd, it is con-
sidered very rare ; a single specimen was obtained in the

neighbourhood of Helston, which is now in the collection

made by the late Humphrey Grylls, Esq. It is not included

in,
l

'' catalogue of the Birds of Shropshire and North
W, ' *ely published in the " Annals of Natural History"

by nd Mr. Thomas Eyton ; but is said to have been
tali mcashire ; and a single specimen is recorded as

Irish Thompson, on the authority of Mr. W. S. Wall,

a bir -ver in Dublin, which example was received

from iks of the Shannon. Eastward from London
the Bt Tit inhabits the various reed-beds on the

banks o 'hames, both in Kent and Essex. It is found

also in Igeshire, Suffolk, Norfolk, and Lincolnshire,

but has^~ sen traced in this country north of the

Habits, f-c.—Dr. Leach had observed the fondness

of this spe^' marshy and reedy spots, the shape of its

open cup-a' est placed on the ground, and the nature

of its food insects and their larvee, and small-

shelled snails. He had also remarked that the sides of the
stomach in this bird were muscular and much thickened,
forming a gizzard which the true tits do not possess ; and
that this structure of the stomach afforded the power of
breaking down the shells of the testaceous mollusks

—

Suc-
cinea amphibia and Pupa mmcorum—many of which had
been found comminuted therein. Still, from the com-
parative rarity of this bird in Britain, and the impervious
nature of its haunts, its habits were comparatively little

known. Mr. Hoy and Mr. Dykes have supplied much
interesting information on this head.
The former states that the Bearded Tit begins building

towards the end of April, and that the nest is composed
on the outside of dead leaves of the reed and sedge, inter-

mixed with a few pieces of grass, and lined with the top
of the reed. He describes it as generally placed in a tuft

of coarse grass or rushes near the ground, on the margin of
the dikes, in the fens ; and sometimes as fixed among the
reeds that are broken down, but never suspended between
the stems. Their food, he says, is principally the seed of
the reed, and so intent were they on their search for it, that

he had taken them with a bird-limed twig attached to a
fishing-rod. When alarmed by any sudden noise, or the

passing of a hawk, they uttered their shrill musical notes,

and concealed themselves among the thick bottoms of the

reeds, but they soon resumed their station, climbing the

upright stems with the greatest facility.

Mr. Dykes had an opportunity of examining three speci-

mens, and he found their crops completely filled with the

Sitccinea amphibia in a perfect state, the shells unbroken
and singularly closely packed together. The crop of one,

not larger than a hazel nut, contained twenty Succinea>,

some of them of a good size, and four Pupee muscorum,
with the shells also entire. The stomach was full of small

fragments of shell, in a greater or less degree of decompo-
sition. Numerous sharp angular fragments of quartz which
had been swallowed had with the action of the stomach
effected the comminution of the shells.

Two nests obtained by Mr. Yarrell from the parish of

Horsey, were sustained only an inch or two above the

ground by the strength of the stems of the coarse grass on
which they were fixed. Each was composed entirely of

dried bents, the finer ones forming the lining ; others in-

creasing in substance made up the exterior. Mr. Yarrell

states the number of eggs at from four to six, rather

smaller than those of the Great Titmouse, and less pointed
;

eight lines and a half long by six lines and a hfff in

breadth, white, and sparingly marked with pale red lines

or scratches. {British Birds.)

Hcudcd Tilmouie, Male and Female. (Gould .)
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Ptnduline Titmouse.

Description.—Male.—Bill black, straight, a little elon-

gated, and pointed ; tail short
;
top of the head and nape

pure ash-colour ; forehead, space between the eve and the

bill, region of the eyes, and feathers of the orifices of the

ears deep black ; back and scapulars reddish grey : rump
ash-colour; throat white, the other lower parts whitish,

with rosy tints; coverts of the wings chesnut, bordered

and terminated with whitish rusty and white ; wings and
tail blackish, bordered with whitish rusty ; tail-leathers

terminated with while ; iris yellow. Length 4 incheB 3 or

4 lines.

Female.—Rather less than the male ; the black on the

forehead not so large nor so pure ; the band which passes

over the eyes and terminates at the ears, bluish black

;

ash-colour of the head less pure ; upper parts more
clouded with rusty, but there is a jellowish tint on the
middle of the belly.

The young up to their first moult have the colours
brighter

;
they have not the forehead black.

This is the Rimia or Mesange de Pologne of the French,
and Beutei Meite of the Germans.

Geographical Distribution.—Southern and eastern pro-
vinces of Europe principally. Russia, Poland, Hungary,
Austria, along the banks of the Danube, where it breeds,
south of Prance and Italy.

and mostly overhangs the water ; sometimes however it
is interwoven among the reed-stems. The eggs, which
are pure white marked with some red spots or blotches,
are generally six in number.

Asiatic Titmice.

Example.

—

Parus Xanthogenys.
Description.—Head with a full crest of black feathers

;

occiput, superciliary stripe, and cheeks yellow ; ear-coverts
black ; back olive ; wings and tail black, the former
spotted, and the latter tipped with white ; a broad black
line passing down the throat, and extending along the
middle of the abdomen ; sides of the chest and flanks
pale yellow ; bill and feet black ; size rather less than
that of the Greater Tit, Parus major. (Gould.)

Locality, Habits, $c.—The Himalaya Mountain*;
figured and described, in his ' Century of Birds,' by
Mr. Gould, who remarks that the specie* bears a close

resemblance to our Parus major, from which it differs

principally in its crested head. He further observes that
the brilliancy of its colouring is not surpassed by that of
any of its congeners, and that its mode of life strictly

assimilates to that of the Pari in general.

Penduliue Titmuute and Ne»t-

Habits, Pood, $c.—M. Temminck has placed this species
together with the Bearded Tit in his second Section of
Titmice, the Riverains ; and indeed the Penduline Tit-
mouse, both in habits and in the choice of its food, has
many points in common with the other species above
described. Like the Bearded Tit, the Penduline Titmouse
haunts the reedy banks of rivers, or the margins of 'wide-
watered ' shores, and its food consists not only of the seeds
of the reeds, but of aquatic i:isects and mollusks. It de-
rives it» name from its pensile purse-like or flusk-like nest,
generally suspended at the end of some willow twig or
other flexible branch of an aquatic tree. This skilfully-
wrought cradle is woven from the cotton-like wool or
down of the willow or poplar, with an opening in the side
(or the ingress and egress of the artificers and their young,

Parus Xanlliojjenys. (GouU.)

American Titmice.

Example.

—

Parus atricapillus. Black-cap Titmouse.
Description.—Male.—Upper aspect of the head, nape,

chin, and throat velvet-black. A white line from the
nostrils through the eye, spreads out on the side of the
neck ; back lead-coloured, glossed with yellowish grey,

quill and tail feathers blackish grey, edged with greyish

white ; under-plumage brownish white, deepening in some
specimens to yellowish grey ; bill pitch black ; legs

bluish ; total length five inches six lines. {Fauna Boreali-

Amcricana.)
Some ornithologists have considered this bird identical

with the Mnrsh Titmouse, Parus palustris, of Europe.
M. Temminck in the first part of his Manuel declares that
individuals sent to him from North America had absolutely

the same distribution of colours on their plumage as those

killed in Europe, only the hues of the American individuals

were more pure. In the third part, where he notices

Parus palustris, and adds to its synonyms, he says nothing
to contradict his original observation ; and in the first

part he gives Pants atricapillus. La Mhnnge A tfte nnire

du Canada (Briss.), and the Black-cap and Canada Til-

mouse (Lath.
-

), as synonyms of Parus patustris.

Mr. Swainson and Dr. Richardson however, after refer-

ring to the opinions of those who hnvc considered the

European and the American bird as the ame, state that

the two species appear to them to be sufficiently distinct.

Accoiding to them this tit is the Parus airicapilhis. Linn.,

who by the way gives Canada as its habitat
;
Mesange A

tfte noire de Canada, Buff.
; Blach-capt Titmouse, Parus

atricapillus, Wils. ; Parus atricapillus, Bonap. ; Peecheh.
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tteesk&i/iees of- the Cree Indiana ; and Mesange of the
Canadian voyageurs : and they observe that its loose
plumage, like that of the Canadian jay. U well qualified
for its protection in the severe arctic winters. According
to Nuttall, ' Chicadee' is the familiar name for this bird.

"

Geographical Distribution.—Supposing the bird to be a
distinct species. The whole width of the Amen can con-
tinent, from lat. Go" to the southern districts of the United
States, throughout the year : one of the most common birds
in the fur-countries, a small family inhabiting almost every
thicket. {Fauna Boreali-Americana.) In winter resident
wound Hudson's Bay, and has been met with at 62° on the
north-west coast. Difficult to say in what part of the
United States it is most common, so generally and equally
has it colonized the temperate parts, in winter abundant
in all the forests of the southern states to Florida, and pro-
bably extending its visits into Mexico. (Nuttall.)

Habitt, Food, $c.—The author last quoted gives a gra-
phic description of the manners of this titmouse, which
would suffer by an attempt to lav it before the reader in
any other terms than his own.

' In all these countries,' says the observing author of
the Manual of the Ornithology of the United States and
of Canada, ' in autumn families of them are seen chatter-
ing and roving through the woods, busily engaged in
gleaning their multifarious food, along with the preceding
species ' (Parus bicolor), ' Nuthatches, and Creepers, the

onning a busy, active, and noisy group, whose
-. food, and habits bring them together in a com-

mon pursuit. Their diet varies with the season; for be-
sides insects, their larvae and eggs, of which they are more
particularly fond, in the month of September they leave the
woods and assemble familiarly in our orchards and gardens,
and even enter the thronging cities in quest of that sup-
port which their native forests now deny them. Large
seeds of many kinds, particularly those which are oily, as
the sun-flower, and pine, and spruce-kernels, are now sought
after. These seeds, in the usual manner of the genus, are
seized in the claws and held against the branch until
picked open by the bill to obtain their contents. Fat of
various kinds is also irreedilv eaten, and they regularly
watch the retreat of the hog-killers, in the country, to glean

' up the fragments of meat which adhere to the places
where the carcasses have been suspended. At times they
feed upon the wax of the candle-berry myrtle (Myrica
cerifera) ; they likewise pick up crumbs near the houses,
and search the weather-boards and even the window-sills
familiarly for their lurking prey, and are particularly fond
of spiders and the eggs of destructive moths, especially
those of the canker-worm, which they greedily destroy in
all its stages of existence. It is said that they sometimes
attack their own species when the individual is sickly, and
aim their blows at the skull with a view to eat the brain

;

but this barbarity I have never witnessed. In winter,
when satisfied, they will descend to the snow-bank beneath,
and quench their thirst by swallowing small pieces; in this
way, their various and frugal meal is always easily sup-

Slied; and hardy, and warmly clad in light and very
owny feathers, they suffer very little inconvenience from

the inclemency of the seasons. Indeed in the winter, or
about the close of October, they at times appear so en-
livened as already to show their amorous attachment, like
our domestic cock, the male approaching his mate with
fluttering and vibrating wings ; and in the spring season

l males have obstinate engagements, darting after each
with great velocity and anger. Their roost, I

suspect, is in the hollows of decayed trees, where they
also breed, laying their eggs merely in the dry rotten
wood, without any attempt at a neM ;* these are from 0 to

12 in number, white with specks of brown-red. They
begin to layabout the middle or close of April, and though
they cpmmonly make use of natural or deserted holes of
the wwdpeeker, yet at times they are said to excavate
a cavity for themselves with much labour. The fust brood
take wing about the 7th or 10th of June, and they have
sometimes a second towards the end of July. The young,
ag soon as fledged, have all the external marks of the
adult, the head is equally black, and they chatter and skip
about with all the agility and self-possession of their

N.B. Mr. NutUU has. here, tlio following ante:— 'lo Europe however
this kind, irtlie tame spijtifj, ns asvrtctl by Temmiuck, i, vipd to di)J out an

makes a MR of mow, tlustlu-

parents, who appear, nevertheless, very solicitous for their
safety. From this time the whole family continue to asso-
ciate together through the autumn and winter. They
seem to move by conceit from tree to tree, keeping up a
continued 'tshe-de-de-de-de and 'tshe-de-dv-de-dait, preceded
by a shrill whistle, all the while busily engaged picking
roxind the buds and branches, hanging from their extremi-
ties and proceeding often in reversed postures, head down-
wards, like so many tumblers, prying into every crevice of
the bark, and searching around the roots and in every
possible retreat of their insect prey or its larvae. If the
object chance to fall, they industriously descend to the
ground and glean it up with the utmost economy.'

' On seeing a cat. or other object of natural antipathy,
the Chicadee, like the peevish jay, scolds in a loud, angry,
and hoarse note, like "tshe, ddigh, ddigh, ddigh. Among
the other notes of this species, I have heard a call like

tshe-de-jay, tshe-de-jay, the two first syllables being a
slender chirp, with the jdy strongly pronounced. The
only note of this bird which may be called a song, is one
which is frequently heard at intervals in the depth of the
forest, at times of the day, usually, when other birds are
silent. We then may sometimes hear in the midst of this

solitude two feeble, drawling, clearly whistled, and rather

melancholy notes, like 'te-dcrry, and sometimes ye-perrit,

and, occasionally, but much more rarely, in the same wiry,

whistling, Bolenin tone, 'phebe. The young, in winter, also

sometimes drawl out these contemplative strains. In all

cases the first syllable is very high and clear, the second
word drops low, and ends like a feeble plaint. This is

nearly all the quaint song ever attempted by the Chicadee

;

and is perhaps the two notes sounding like the whetting of
a saw, remarked of this bird* in England by Mr. White, in

his Natural History of Selborne (vol. i.). On fine days
about the commencement of October, I have heard the

Chicadee sometimes for half an hour at a time, attempt a
lively, petulant warble, very different from his ordinary

notes. On these occasions he appears to flirt about, still

hunting for his prey, but almost in an ecstasy of delight

and vigour. But alter a while the usual drawling note
again occurs. These birds, like many others, are very sub-
ject to the attacks of vermin, and they accumulate in great
numbers around that part of the head and front which is

least accessible to their feet.'

' The European bird is supposed to be partial to marshy
places. Ours has no such predilection, nor does the Ame-
rican bird, that I can learn, even lay up or hide any store

Parus alricapillus.

I Hero the. question is Legged. Notwithstanding the similarity of plumage,

it Is difficult to read an account ol the habits of the Chicadee and of those

of onr Marsh Titmouse, aud not agree Willi those who consider them distinct

species.
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of seeds for provision—a habit reported of the foreign

family.'

The Prince of Canino, a valuable authority at all times,

but especially in this case, for he has enjoyed opportunities

of comparing the American and European birds and their

habits, notes Parut paltutri* and Parut atricapillut as

distinct species, in his Bird* ofEurope and North America.

African Titmice.

Example, Panu niger, Vieill. (Parut leucopterut,m\aie-

winged Tit, Sw.).

Description.—Deep uniform glossy black with slight

bluish reflection in certain lights, except the wings, on

which the black is relieved by the snowy white of the

lesser and greater coverts and of the quills. Total length

nearly six inches.

Locality.—Abundant in the Caffre country, South

Africa. Mr. Swainson (.Birds of Weettrn Africa) observes

that Le Vaillant states that this species was never met
with by him, either on the west coasts or near the Cape of

Good Hope, but that this is very singular, since two spe-

cimens received from Senegal perfectly agree both with

Le Vaillant's figure and description. Mr. Swainson re-

marks that the sue of this bird is exactly that of Parut
major, and that the structure is nearly the same, except

that the bill is rather shorter and the culmen more arched

;

the feet also, he adds, are somewhat smaller, and their

claws shorter, broader, and more curved.

Habitt, $c.—Le Vaillant describes the note of this

species, his Metange noire, as the same with that of Parut
major. The nest, he says, is made in the trunks of trees,

where the bird also roosts. The pure white eggs, he adds,

are from six to eight in number.

P»nu Ni»M. (UV«flUn«.)

TTJMOU8E. [Titmice.]

TITSINGH, ISAAC, one of the most able civilians in

the Dutch East Indian service during the last century. He
was born at Amsterdam in 1740 : he entered the service of

the East India Company of Holland at an early age, and
rose to the rank of counsellor. His naturally vigorous

constitution defied the pestilential effects of the climate of

Batavia, where in the course of seventeen years he saw the

entire body of his colleagues twice renewed. He was sent

at supercargo to Japan in 1778. The war which then

raged prevented the despatch of the ship sent annually

from Batavia to the Dutch factory at Desima, and Titangh

was in consequence detained there for several yean. He
did not quit Japan till 1784. After his return to Batavia
he was appointed governor of the Dutch factory in the
vicinity of Chandernagore : how long he filled this office is

uncertain.

In 1794 Titsingh was appointed by the government at

Batavia chief of the embassy which Van Braam, hoping
to be himself appointed ambassador, had persuaded then
to send to the court of Pekin. The mission left Canton on
the 22nd of November, 1794, and reached that city on its

return on the 11th of May, 1795. The ill-health of Titsingh

during the greater part of his residence in Pekin caused
the discharge of the functions of ambassador to devolve in

a great measure on Van Braam. Not long after the ter-

mination of this mission Titsingh returned to Holland, after

a residence ofabout thirty-one years in the East. The in-

voluntary prolongation of his residence in Japan had en-
abled him to obtain a greater amount of information
relative to those islands than his predecessors, and the
friendships he had contracted with several of the nobles
enabled nim to procure, at a later date, by their good
offices, material additions to the collections he had made
himself. He was acknowledged both by the Japanese
and Chinese to possess a knowledge of their customs
and manners rare in a European. He was esteemed
by his colleagues for his business talents ; and the literati

of Europe who had applied to him for information had
ever found him as courteous and liberal as he was intetli-

5ent : consequently great additions to our knowledge of
apan were anticipated on his return to Europe. These

expectations have been in a great measure disappointed.
With the exception of information which he supplied to
Marsden, De Guignes and others, nothing appeared daring
his life ; and after his death, by a fever which he neglected,

in February, 1812, his collections were dispersed
; only a

portion of his manuscripts, maps, and curiosities were ulti-

mately recovered. M. Nepven, who had become tbe
purchaser of the fragments, pubUshed in 1819, in two vols.

8vo.. ' Ceremonies usitees au Japon pour les Manages et
les Funcrailles, suivies de Details sur Fa Poudre Doxia, et de
la Preface d'un livre de Confoutzee sur la Pietfi FiliaJe,

traduit du Japonais par feu M. Titsingh.' In the introduc-
tion to these Memoirs the author states that many of the
most distinguished Japanese are fully aware of the advan-
tage their country would derive from an extended inter-
course with foreigners. In 1820 M. Abel Rfrausat pub-
lished in 8vo., from the MSS. of Titsingh, ' Memoires et
Anecdotes de la Dynastie rcgnante des Djogouns, souve-
rains du Japon, avec la Description des Fetes et Ceremonies
observees aux dift'erentes fepoques de l'annee a la cour
de ces Princes, et un Appendice contenant des Details
sur la Pocsie des Japonais, leur Maniere de divker
l'Annee, &c.' An English translation of these two works,
by Frederic Shoberl, was published in 1823. The
volumes edited by M. Rfimusat, and the English trans-
lation, contain a catalogue of the books, printed and in
MS., the maps, plans, coins, &c., collected by Titsingb.
Among the MSS. are his journal of travels from Canton to
Pekin ; copies of letters addressed by him to various per-
sons during the years 1790 to 1797; forty-six autogiaph
letters addressed to him by Japanese functionaries and
Roman Catholic missionaries

; thirty-five autograph letters
addressed to him by Volney, De Guignes, senior, and other
eminent literary characters ; and an exposition of the
official conduct of M. Titsingh. The publication of the
most important of these documents is very desirable : they
are calculated to throw light both on the character of the
natives and the conduct of Europeans in these distant
regions. The account of Titsingh's official conduct, and
his journal while ambassador in China, might supply what
is left untold by De Guignes and misstated by Van Braam
in their respective publications. The twenty-fourth volume
of the ' Annales des Voyages' contains an account of the
island of Yesso, translated from the Japanese by Titsingh,
and a 'Notice sur Japon,' in Charpentier Cossigny's
* Journey to Bengal,' contains a rathor inaccurate report of
the substance of conversations with him respecting that
country. The important work the 'Japanese Encyclo-
pedia,

1
in the ' Bibliotheque du Roi,' at Paris, was ob-

tained from Titsingh.

(De Guignes, Voyage d Peking, &c. ; Memoirs, by
Titsingh, published at Paris, in 1819 and 1820; Von
Braanvs Account of the Dutch Embatty to the Emperor of
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a Notice of Titsingh, by Eyries, in Biographie

TITTMANN, JOHANN AUGUST HEINRICH, one
of the most distinguished German theologians of modern
times, was born on the 1st of August, 1773, at Langensalza,
ivhere his father, Carl Christian Tittmann, was then preacher.
Young Tittmann was originally of a very weakly constitu-
tion, but he gained strength as he grew older, especially
from the time that he lived at Wittenberg, where his
lather was appointed propositus and professor in the year
1775. His extraordinary talents enabled him to enter upon
the study of theology and philosophy at Wittenberg as
«arly as the year 1788, after he had the year before pub-
lished a Latin essay, ' De Virgilio Homerum imitante,'
Wittenberg, 1787. On completing his studies there, he
vrent to Leipzig in 1792, where he began his career as
scademical teacher on the 15th of May, 1793. His talents
•mi the extensive knowledge he possessed at this early age
vould have made him the first theologian of his time, if he
bad not been frequently drawn away from his regular
studies, and occupied with different subjects. Nevertheless
he distinguished himself so much, that in the year 1795 he
vas appointed morning-preacher (Friihpredjger) to the
university, and the year after professor extraordinary of
philosophy, and in 1800 of theology. In 1805 he was
made a doctor of divinity, and obtained the fourth ordi-
nary professorship of theology, and in 1818 he became
Urst professor of theology in the university of Leipzig.
During the last years of his life he was dean of the cathe-
dral of Meissen. He died, in consequence of a cold he
took in 1828, and of which he never recovered, on the 31st
of December, 1831.

As an academical teacher Tittmann distinguished him-
self by his acuteness, sound judgment, and by the sim-
plicity and clearness with which he treated his subject. It

was perhaps owing to the variety of subjects on which he
bad tried his strength, that in his later years he was found
eompetent to undertake the most varied business in which
he was employed by his government. At the congress of
Vienna, which he attended for some time, he spoke with
great frankness, and particularly exerted himself to realise

bis favourite plan of uniting the German Protestants, and
giving to their body a new ecclesiastical constitution. But
him object was not attained. During the last years of his

life he was a member of the first chamber of the Saxon
deputies, in which he represented the university of Leipzig,

and often exercised great influence by his ability and his

powers as a speaker.
The numerous writings of Tittmann are distinguished by

great clearness of style, those written in German, as well as
those in Latin. The following are the most important for

the theological student:—' Encyclopiidie derTheologischen
Wissenschaften,' Leipzig, 1798, 8vo. ; ' Theocles, ein Ges-
prach iiber den Glauben an Gott,' Leipzig, 1799, 8vo.

;

' Ideen zu einer Apologie des Glaubens,' Leipzig, 1799,
8vo. ; ' Theon, oder iiber unsere Hoffnungen nach dem
Tode,' Leipzig, 1801 ; 'Lehrbuch der Homiletik,' Breslau,

1804, 8vo. ;
' Pragmatische Geschichte der Theologie und

Religion in der Protestantischen Kirche wahrend der
aweiten Hiilfte des 18ten Jahrhunderts ' (of this excellent
work only the first volume appeared, Breslau, 1805, 8vo.)

;

• Ueber Supranaturalismus, Rationalismus, und Atheismus,'
Leipzig, 1816, 8vo. ;

' Ueber Vereinigung der Evangelischen
JCirchen,' Leipzig, 1818; 'Die Evangelische Kirche im
Jahre 1530 und 1830,' Leipzig, 1830, 8vo. Tittmann also

edited the Greek text of the New Testament, Leipz., 1824,
Kmu., which has often been reprinted, and Zonaras and
Photius's Greek Lexicon, Leipzig, 1808, 4to. ; but of this

work only two volumes appeared, which contain the

Lexicon of Zonaras. He also wrote a great number of

Latin dissertations in programmes and on other occasions,

which were edited after his death by Hahn, under the title,

* Opuscula varii Argumenti, maximam partem dogmatici,
spologelici, et historici,' Leipzig, 1833, 8vo. Another
Latin work, 'De Synonymis in Novo Testamento,' was
edited by Becher, Leipzig, 1832, 8vo. Information about
the author is given in the prefaces to these last-men-
tioned publications, and in the Conversations Lexikon,
?. 'Tittmann.'
TITUS FLA'VIUS VESPASIA'NUS, the son of the

emperor Vespasianus, was born on the 29th of December,
40 a.d. He received his education together with young
Britannicus, who was poisoned by Nero in 55 a.d., and as

P. C, No. 1993.

) TIT
Titus fell dangerously ill after the death of his unfortunate
friend, it was said and believed that he had drunk a part
of that deadly potion by which Britanmcus perished. Titus
afterwards erected two statues to the memory of the com-
panion of his youth. Possessed of uncommon beauty and
vigour, and extraordinary talents, Titus distinguished him-
self at an early age. The first campaigns which he made
as tribunus militum were in Britannia and Germany. He
first married Aricidia Tertulla, the daughter of a Roman
knight, and after her death, Marcia Furnilla, who was of a
noble lamily, but from whom he was divorced some time
after she had borne him a daughter. Titus became after-
wards quaestor. The Jews, having been oppressed byGes-
sius Florus, revolted in C6 a.d. and defeated Cestius Gallus,
the proconsul of Syria, but they were beaten by M.
Licinius Mucianus, the new proconsul of Syria, and T.
Vespasianus, the father of Titus, who was the commander
of the Roman army, which consisted of three legions.
One of these legions was commanded by Titus, who showed
as much military skill as personal courage, especially in

the siege and capture of the towns of Taricheae and
Gamala (67 a.d.). During his sojourn in Palestine he
fell in love with Berenice, the daughter of Herod Agrippa.
[Berenice (6).]

In the mean time the emperor Nero was murdered, and
Galba succeeded (69 a.d.). In consequence of this event.
T. Vespasianus sent his son Titus to Rome, in order 1 3

gain the favour of the new emperor. Perhaps also Ves-
pasianus wished to be informed of Galbas intention with
regard to the war in Palestine, the command of the forces

employed there being an office by which Vespasianus had
acquired great influence in the East. (Tacitus, Hist., ii. 1,

and the notes to this passage in the edition of Gronovius,
ii., p. 127.) The people said that Titus had some hope of

being adopted by Galba, who was old and without issue
;

but although this motive of his going to Rome is rejected

by Tacitus, the mere existence of such a rumour proves

that Titus had already attracted the public attention.

When Titus arrived at Corinth he was informed that Galba
had been murdered (15th of January, 69 a.d.), and that the.

imperial power was disputed by Vitellius and Otho. This
event perplexed him. His commission being to congratu-
late Galba, he could not expect to be well received by
Vitellius, by whose instigation Galba had been massacred

;

nor did he deem it prudent to adhere to either of the im-
perial rivals before he had taken the advice of his father.

He therefore returned to Judaea. There was a rumour that
his love for Berenice was the secret cause of his return

;

but however strong his passion was, it never prevented
him from doing his duty. On his way from Greece to Syria

he landed on Cyprus, and there consulted the oracle in the
temple of Venus of Paphos. The answer was favourable
with regard to his voyage, and highly flattering to his am-
bition : Sostratus, the priest of the temple and reporter of

the oracle, promised him the empire. (Tacitus, Hist., ii.

2-4 ; Suetonius, Titus, c. 6.)

Titus was one of the leaders of the new revolution by
which Vitellius lost his power a short time after his vic-

tory over his competitor Otho at Brixellum. Full of filial

admiration for the character of his father, Titus en-

deavoured to remove the only obstacle to his accession,

which might have frustrated their plans, notwithstanding

Vespasianus was at the head of three legions and a strong

body of auxiliaries. This obstacle was, a serious misunder-

standing which existed between Vespasianus and Mucianus,

the proconsul of Syria. Titus succeeded in reconciling

them. Their difference had chiefly a political character,

yet Titus, by the mildness of his manner and by the

modesty of his persuasion, brought together two highly-

gifted men who were divided by the most intractable of

passions. Supported by Mucianus, by Tiberius Alexander,

and by Titus, Vespasianus was proclaimed emperor by the

army in the East, while his brother Flavius Sabinus occu-

pied for him the Capitol in Rome, and compelled Vitellius

to lay down the imperial diadem. [Vespasianus ; Tibe-

rius Alexander ;
Vitellius.] Vespasianus left Judaea

for Rome, and the command of the army of Judaea and

the continuation of the war devolved upon Titus. Domi-
tianus, the younger brother of Titus, having incurred the

displeasure of liis father, Titus interceded for him with

brotherly affection. (Tacitus, Hist., iv. 51, 52.)

The army in Judeea, of which Titus was now the com-

mander, consisted of six legions, twenty cohorts of allies,

Vol. XXV.—
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eight corps of cavalry, the troops of the kings Agrippa and
Sonemus, the auxiliaries of King Antiochus of Comraagene,

and a small body ofArabs. After a long siege, Jerusalem was
taken by storm ; the whole population, more than 600,000

men, was massacred ; and the remainder of the Jews were

dispersed over the world (2nd of September, 70 a.d.).

[Jerusalem.] In this memorable siege Titus distinguished

himself both as a general and as a soldier, and it is said

that he killed twelve men of the garrison with his own
hand. In the same year Titus was created Cwsar by Ves-

pasianus, whose colleague he was in his first consulship
;

and he was again consul in 72, 74, 75, 7C, 77, and 79.

Vespasianus however recalled his son from Judaea. A
rumour was spread that Titus secretly aimed at making
himself master of the East, and this rumour had reached

Vespasianus.
So universally was Titus beloved, that the army im-

plored him either to stay with them, or at least not to go
without them ; but he obeyed the command of hi6 father,

and by his speedy return proved that those rumours were
entirely unfounded. He celebrated a triumph together

with Vespasianus, for their victories over the Jews, in

commemoration of which a triumphal arch was erected,

which is still one of the finest monuments of that kind
existing at Rome. Titus was likewise tribune with his

lather, who esteemed him so much, that he allowed him
not only to write letters in his name, but also to draw up
the imperial edicts. (Suetonius, Titus, 6.) During the

reign of Vespasianus, various high functions were succes-

sively conferred upon Titus, whose character however
seems to have been somewhat altered by the influence of
the general corruption of the capital. He was charged
with acting rashly; he subjected himself to the reproach of
having ordered the murder of Caecina, which was an act

of cruelty, for though Caecina was guilty of treason, he
had not been legally sentenced (Suetonius, Titus, 6)

;

and he was generally reproached for taking money from
those who solicited his intercession with the emperor.
On the other side however he remonstrated with his father

on those measures which this very economical prince
adopted for the purpose of improving the finances, which
were exhausted by the dissipation of Vitellius. He was also

charged with love of women. But he ordered Berenice,

who had followed him to Rome, to go back to Judaea, and
he thus proved once more that his passion for her did not
prevent him from doing his duty. The consequence of all

this was, that the Romans, who, by the example of Tibe-
rius, Caligula, and Nero, knew that the virtue of exalted

men is exposed to great temptations and strange changes,

feared that Titus would become a new proof of the truth

of their experience.
But no sooner did Titus become emperor by the death

ofVespasianus, in 79 a.d., than he showed that all these fears

were unfounded. His virtuous conduct was the subject of
general admiration. During his short reign the empire
was visited by great calamities. An eruption of Vesuvius
destroyed the towns of Herculanum, Stabiae, and Pompeii,
and carried ruin over the fertile coast of Campania (August
79 a.d.) [Puny] ; in 80 a.d. a conflagration broke out in
Rome, which lasted three days, and destroyed a great part of
this city ; the buildings on the Campus Martius, the Capitol,

the library of Octavianus, were laid in ruins, and the Pan-
theon was damaged [Rome] ; and no sooner had the people
recovered from their consternation than aplague broke out,

of which 10,000 persons died every day. Titus supported his

unhappy subjects with the greatest liberality ; he exhausted
his treasures, and he ordered the property and estates of
those who had perished without leaving heirs, to be dis-

tributed among the sufferers, although the property of such
persons belonged to the fiscus, or the emperor's private
purse. His liberality was so great that his friends re-

proached him for it ; he answered, that it was not just that
anybody should leave the emperor with a sorrowful eye.
He punished severely and exiled to the small barren islands
in the Mediterranean those who followed the profession of
false accusers [Tiberius Claudius Nero] ; and he disliked
the punishment of death so much, that he used to say he
would rather die than cause the death of others. Fwo
patricians conspired against him, but he did not punish
them : he only said, ' Do not do it again ; Providence alone
distributes crowns' (Suetonius, Titus, 9>; and he then
invited thpm to accompany tiim to the amphitheatre. He
acted with the same generosity towards his brother Donii-

tianus, who was guilty Of more than one conspiracy ag^uist

his brother. He gained all hearts by his extreme affability,

which however was always accompanied by-dignity ; and
he delighted the Roman people with splendid entertain-

ments, giving them amongst others the spectacle of five

thousand wild beasts fighting with each other in the Coloa-

seum, or Flavian amphitheatre, which was finished by bit

order, the construction of it having been commenced under
Vespasianus.
During the reign of Titus, Agricola restored tranquillity

to Britain, and penetrated as far as the Frith of Tay. (80
a.d.) In the following year he constructed the wall be-
tween the rivers Glota and Bodotria (the Frith of Clyde
and the Frith of Forth), in order to protect Britain against
the invasions of the Caledonians.

In order to recover his broken health Titus retired, in 81
a.d., to a villa in the neighbourhood of Reate, which
belonged to his family, and where Vespasianus had di«d.

Here he was attacked by acute fever, and died on the 13th
of September, 81 a.d. It was said that his brother Donxi-
tianus, who had accompanied him to Reate, had been the
cause of his death by advising the use of improper reme-
dies. On his death-bed Titus exclaimed that he died with-
out regret, except for one act, which however he did not
specify. The news of his death reached Rome in the
evening, and the senators assembled in the same night,
anxious to know each other's hopes and fears with regard
to the unworthy successor of Titus, Domitianus. The con-
sternation of the people was general, for they had lost him
to whom they had given the name of ' the delight of the
human race.'

(Josephus, Jewish War, vi. C, &c. ; Dion Ca&sius, lxvi.

18, &c. ; Aurelius Victor, De C&saribus, 10; Eutropius,
vii. 14.)

Coin of Titus.

British Museum. Actual Sin. Copper. Weight, 3987 grains.

TITUS, EPISTLE OF ST. PAUL TO. Little is known
of the personal history of Titus, to whom this Epistle is
addressed. His name is not even mentioned in the 4 Acts
of the Apostles,' and all authentic information about him
is derived from the Epistles of St. Paul. From these
it appears that Titus was converted by St. Paul, by whom
he is called ' his own son after the common faith ' (i. 4), but
when and where is not recorded. Accordingly there
are various conjectures on this subject. This we Know for
certain, that Titus was {Acts, xv. ; Gal., ii.) with St. Paul in
Antioch before the first Council was holden at Jerusalem,
and that he was one of the party sent by the church at
Antioch to consult the Apostles at Jerusalem, on the
question whether it was necessary for the Gentile converts
to submit to circumcision 'after the manner of Moses.'
To this rite the Judaising Christians at Jerusalem were anx-
ious that Titus should submit ; but St. Paul {Gal., ii.) informs
us that he firmly refused to do so. After the Council, it
would .seem that Titus returned with St. Paul to Antioch,
and subsequently accompanied him on some of his travels.
At any rate, from the expression in 2 Cor., viii. 23, it

appears almost certain that Titus assisted St. Paul in
preaching the Gospel at Corinth. From 1 Cor., xvi. 8,
compared with 2 Cor., vii., it is not improbable that Titus
was also with St. Paul during his long residence at Ephe-
sus {Acts, xix. 10), and that he was selected to be the
bearer of the first Epistle to the Corinthians, which was
written by St. Paul at Ephesus. On his return from
Corinth, whatever might be the occasion of the visit alluded
to in 2 Cor., vii., Titus met St. Paul in Macedonia, and
gave him such an account of the Corinthian church, and
of the effect produced by his first letter to it, as gave

Digitized byGoogle



TIT
him '«*» nicest satisfaction- (2 Cor., vii. 6-13.) Titus

afco upn io hare been the bearer of the Apostle's

second letter to the Corinthians, when he was charged to

egfite them to finish their collections for the poor converts
inr Judaea, whjch they had begun during his former visit.

F^om a.d. 58, when we suppose him to have been the

bearer of St. Paul's second epistle to the Corinthians, to

a.d. 62, we hear nothing of him : in the latter year, in

all probability he was left by St Paul in Crete, ' to set in

order the things that were wanting, and to ordain elders in

every city.' {Titus, i. 4.) This year was the date of

Sty. Paul's release from his first confinement at Rome,
when he is supposed to have touched at Crete, and made
aome converts there, on his way from Italy to Judaea.

Subsequently to this, Titus was requested by St. Paul
(hi. 12) to visit him at Nicopolis in Epirus, and it seems
that he was also with him during his second residence at

Rome. (2 Timothy, iv. 10.) We have no certain informa-

tion ;as to the time and place of Titus's death ; but ac-

cording to an antient tradition, he lived to the age of
ninety-four years, and died and was buried in Crete. The
date of the Epistle has been a subject of much controversy,

some placing it as early as a.d. 52, and others as late as

aj>. 65. From the striking verbal resemblances between
it and the first epistle to Timothy, it is not improbable
that they were written about the same time, and while the
same ideas and phrases were present to the authors mind.
The genuineness and authenticity of the Epistle have never
been disputed-

St. Paul's design in writing it was to instruct Titus in

the discharge of the duties of his ministry as head of the

church in Crete. Accordingly in chap. i. he gives Titus
instructions concerning the ordination of elders, who were
to be appointed for every city, and describes what qualifi-

cations they should possess, and also directs him to oppose
the Judaising teachers of Christianity, who seem to have
been numerous in the island. In chap. ii. St. Paul informs
Titus what precepts he was to inculcate, according to the
age and circumstances of those whom he had to teach,

and admonishes him to show himself a pattern of all good
works, and an example of the doctrines which he taught.

In chap. iii. he teaches Titus to inculcate obedience to

principalities and powers, in opposition to the Jews, who
thought it an indignity to submit to idolatrous magistrates

;

and also that he should enforce gentleness arid meekness
towards all men. He then concludes with a request that

Titus would inculcate the necessity of good works, and
avoid foolish questions ; an injunction of the same kind as

St. Paul gave to Timothy.
For the undesigned coincidences between this Epistle

and the ' Acts of the Apostles,' see Paley, ' Horse Paulinae,'

pp. 357-367. See also Home's ' Introduction to the

Critical Study of the Scriptures,' vol. iv., p. 387; Mac-
knight on the New Testament, vol. iii. ; Collyer's ' Sacred

Interpreter.'

TIT-WARBLERS, Mr. Swainson's name for a sub-

feous of his subfamily Parianm [Titmice], and considered

y him as the second or typical division of the whole
group. The species of this subgenus (Sylvicola) are, hi
observes, the true Tit-Warblers of America, so closely re-

sembling the Worm-eaters {Vermivora, Sw.), that many
writers have placed both in the same genus; but they

may, he remarks, be readily detected by a slightly-arched

bill, notched near the end of the upper mandible. 4 The
slender structure of their feet, the pointed form of their

wings, and the scattered weak bristles of the mouth,' says

Mr.'SWainson in continuation, ' suggest the idea that the

mode of catching their prey must not be unlike that

adopted by the true flycatchers, and such accordingly

turns out to be the fact ;
they are, in short, lively, active,

gaily-coloured little birds, continually hunting after seden-

tary insects, and pursuing such as fly from bough to

bwrgh ; their habits thus forming a singular union of those

of the Wood-Warbler, the Tits, and the Flycatchers : so

dose indeed is this analogy, that Meyer has confounded

them with the first, Linnaeus and Buffon with the second,

and even Wilson considers some as belonging to the third

•f these fiamiUes. Nor was the great American ornithpj

.ogist very lar from the truth, since they actually pass ujto

a subgenus which certainly would stand in the old JLjnnaean

group of Mwcicapa.' {Clarification of Bird*,)
, ,

The following is Mr. Swainson's definition
, pf Jjha-ijuft

gtntts Bylvieobt placed by him between,\PwWHP

n t i v
Vermivora, under the genus Sylvjcola (Fly-catchine
Warblers) :— ' * '•

'

Bill very slender, acutely conic ; the tip of the upper
mandible with an obsolete ndteh ; base with' a few weak
bristles. Wings lengthened, pointed; the three first

guills nearly equal. Tail nearly even ; the feathers ending
in soft points. Feet as in Selophaga.
Example, Sijlvieola minuta.
Mr. Swainson refers, for a figure and description of this

species, to ' Zool. 111.,' i., pi. 139. At the place referred to
we find the Grey-backed Warbler, Sylvia plumbea, with
the following description and figure :

—

Description.—Blue-grey, beneath golden yellow ; back
olive

; wing-coverts tipped with white.
Mr. Swainson states that this bird is a native of Brazil,

from whence it was received by Mr. Leadbeater.

Grey-backed Warbler. (Swainson.)

Mr. Swainson also refers to Sylvicola pusilla, Wil., pi.

38, f. 3.

TIVERTON, a borough and market-town in the hun-
dred of the same name, is situated at the confluence of the
rivers Exe and Loman, 169 miles south-west of London,
and 14 miles north of Exeter. It derives its name (for-

merly Twyfordton, and now, by an easy gradual alteration,

Tiverton) from its situation between the two antient fords,

through the Exe on the west, and the Loman on the east.

The hundred of Tiverton is described in ' Domesday Book

'

under the head of Terra Regis, or land belonging to the
king, held by several persons during the reign of Edward
the Confessor as vassals of the crown. Soon after the,

Norman invasion these lands were held by Baldwin da
Brionis, who had married Albreda, the niece of William
the Conqueror, and was created by him hereditary earl of
Devon : they descended to his son, Richard de Brionis

;

and at his death, in 1 100, without male issue, the manor
and lordship were given by Henry I. to Richard Riveis,
who was also created earl of Devon; and, in 1106, built

Tiverton Castle for his residence. In 1293 the manor came
into the possession of Hugh de Courtenay, second baron of
Okehampton, created earl of Devon, in whose family

|f con-
tinued until 1466, when Henry Courtenay being attainted
of treason, and beheaded on the 4th of March, iiis'pbsse^-

sions were given to Sir Humphry Stafford, of, Siputnp'jck,

who was however also executed on the, of ^u'gu's^

following ; and during the wars of the Rpses ^rid the siic;

ceeding convulsions the estates fre(roentlychange<i^owners^

On the accession of Henry VH., in' "tysfy, thp npuse'of
Courtenay was again restored ; ,an<£ about, 't^e, conmifjiice-

ment of the sixteenth century ^ilham Cpi

ujten^',marrie4
Catharine, seventh and youngest; daughter o|, .Edfyajd^tv.,

ed him jeyenf^ep yee^'^rjof 'uy^d during ner
, in f^e fiasjle pf ,T)vertpn :!.she wag 'buried' in

the church adjpining.

grandson,,-
1 '"

were divij[JrjT ,
......

r
—

ward, his ifleat-gran^f^r"; «Vd spon, af% gp' subdivided^

that wffen, pifgan W$!?t |>} ,lQ^J^ere were then ''forty

the Wests; and by the inamage of Dorothy, the

of Carew succeeded, to the lordship and
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other farms in fee, and different undivided eighths of many
other lands in the parish.

Tiverton is supposed to be one of the largest boroughs

in the kingdom, being about eleven miles in length, and
nearly ten in breadth : the area is 20,000 acres, and it con-

tains, according to the census of 1841, 1930 inhabited and
109 uninhabited houses ;

having a population of 10,041

inhabitants, 4648 males and 5393 females. The country

on the west and north sides is very hilly and well wooded.

The town is pleasantly situated on rising ground between
the Exe and Loman, and is well watered by a brook called

the Town Leat, which rises about 5 miles north of the
town, and was given, about 1260, by the then countess of
Devon, for the use of the inhabitants. On the west side

of the river Exe is a large suburb called Westex, very

densely populated, and principally inhabited by operatives.

One of the greatest attractions of the town is the trout-

fishing in the two rivers. On the east side of the town is

the Tiverton branch of the Great Western Canal, by which
limestone, coal, culm, coke, Sec. are imported.

The parish church, or at least part of it, was first built

in 1073 ; consecrated by Leofricus, first bishop of Exeter

;

and enlarged and improved at various times by the families

of Rivers and Courtenay previous to the fifteenth century.

Between 1517 and 1529 John Greenway, an eminent mer-
chant, rebuilt and enlarged the whole of the south aisle

and south front, together with the elegant chaptl bearing
his name ; and also erected the fine Gothic screen which
separates the chancel from the body of the church. The
south front and porch (of which an engraving appeared in

the ' Gentleman s Magazine '). together with Greenway's
Chapel, have lately been rebuilt, and the whole of the
church new seated. It is a fine Gothic pile, 136 feet long
and 82 feet wide ; and the tower is 27 feet square at the
base and 1 16 feet high. St. George's Chapel, which was
finished in 1730, is of the Doric order, and situated in a
large yard in the centre of the town. The tithes of the
whole parish were granted, in 1146, by Baldwin de Rivers
to the Cluniac monks at Exeter ; but the parish was after-

wards divided ; for in 1257, as appears by the episcopal
registers at Exeter, there were, as at present, four quarters,

or ecclesiastical portions, viz., three rectories (Clare, Pitt,

and Tidcombe), and an impropriation (Priors), which
Henry VI. gave to the provost and fellows of King's Col-
lege, Cambridge, who still retain the tithes, and appoint a
stipendiary curate to perform a fourth part of the duty,
although they deny their liability to do so. The tithes

have lately been commuted : Clare at 565/. ; Pitt, 850/.

;

Tidcombe, 731/. 10». ; Priors, 4007.; and certain small
detached pieces of land, technically called ' All Fours,'
66/.

There are still many richly-endowed charities in Tivei
ton. Blundell's free grammar-school was founded by Petei
Blundell, merchant, in 1599 : the income has increased,

owing to the rise in the value of land, from under 100/. to
about 1200/. per annum. There is now a surplus income
of 500/. or 600/. a vear. There are several fellowships,
scholarships, and exhibitions connected with this school at
Cambridge and Oxford. There is also a free English
school, founded in 1609 by Robert Comyn, alias Chilcott,
the nephew of Blundell. A blue-coat or charity school,
where a number of poor children of both sexes are edu-
cated and clothed, has lately been erected in lieu of an old
building, and it is supported by various bequests. There
is also a national school, just built, which is supported by
voluntary contributions; and an elegant school is now
being erected in Westex, to be put under the direction of
the British and Foreign School Society. Among the mis-
cellaneous charities are Greenway's almshouses, founded
in 1517, for the support of five poor men, with eightpence
weekly for each ; but the revenues are now so much aug-
mented that there are eleven houses the inmates of which
receive five shillings per week each, and ten of which the
inmates have four shillings, and four additional almshouses
are now being built. There is also an excellent charity,
founded by Walter Tyrrel in 1568, the proceeds of which
are employed in repairing Exe bridge, and the overplus
distributed weekly in bread. There are many others of
less importance ; and it has been said that if all the
charitable donations had been properly looked after, there
would not at present be any need of a poor-rate.
The woollen trade of Tiverton was formerly very ex-

tensive. From 1560 to 1566 there were only 2500 inhabit-

ants, whereas in 1591 the population had increased to 5000

:

and Dunsford states, on the authority of Risdon mai '

Chappie, that it was the principal place in Devonshire
for the making of kersies, which were known all over the
kingdom as « Tiverton Kerzies,' and generally sent to the :

London market. In 1612, 8000 persons were constantly 1

employed in the manufacture of woollen clnth, and the
annual returns of the trade exceeded 300,000/. ; but an
extensive fire shortly afterwards destroyed property to the
amount of a quarter of a million, the operatives were dis-

persed over the country, and the town never recovered
its former prosperity. Alter this the trade in kersies
gradually declinea ; but in 1690 the manufacture of mixed
worsted serges was established, and by 1715 there was
again a population of 8700, with a trade returning 350,000/.
annually. In 1741 an epidemic fever scattered the po-
pulation, and as serges were supplanted in Holland xij

the Norwich stuffs, the manufacturers engaged in making
common duroys, &c., for the Spanish and Italian markets.
In 1756 there were 56 fulling-mills regularly employed,
but the French revolution, and the long wars consequent
upon it, put an end to the foreign trade, and the improve-
ment of machinery in Yorkshire has taken away the
woollen manufacture. In 1790 however a large building
was erected in Westex for a cotton-mill, but finally con-
verted into a manufactory for spinning wool, which was
afterwards woven into coarse fabrics for the East India
Company. This undertaking did not answer, and it was
shut up in 1815. In 1816 Mr. Heathcoat of Lough-
borough, in consequence of the Luddite disturbances in
that neighbourhood, removed to it with his beautiful ma-
chinery tor making bobbin-net, for which he had obtained
a patent in 1808, and many successive improvements hav-
ing been made on it, the trade is still carried on to the
great benefit of the town. It gives permanent employ-
ment to above 900 persons, besides temporary employ-
ment to several hundred girls and women.
The venerable remains of the old castle ofthe Riverses

and Courtenays stand on an eminence near the Exe ; some
parts of the building are still in pretty good preservation,
and might with a little repair last for several ages, but a
considerable part of it was pulled down about a century
since, and a modern house erected on its site. There is

also a spacious market-place, erected in 1830, with a suite
of rooms lor assemblies, several dissenting chapels, a
theatre, union workhouse, and bridewell, which is about
to be pulled down, and a building on an improved plan
erected in lieu of it.

Soon after the fire of 1612, James I. incorporated Tiver-
ton by the title of mayor and burgesses, but the elective
franchise then conferred was confined to the corporate
body (25 in number), and continued in that state until the
passing of the Reform Bill in 1832, under which the con-
stituency is about 500. The castle was bombarded and
taken by General Fairfax in 1645, when Sir Gilbert Talbot
was the governor.
Cosway the painter was a native of Tiverton, and

painted an altar-piece of ' Peter delivered out of Prison,"
which he presented to the parish, and it was placed in the
church in 1777 ; the celebrated Bampfylde Moore Carew,
the gipsy king, who lived a century ago, was a son of the
rector of Bickleigh, an adjoining parish, and ran away
from Blundell's school to join the gipsies. Although
nearly related to the most respectable families of the
western counties, nothing could induce him to give up his
connection with this singular people, and his adventures,
dictated by him to Mrs. Goadby of Sherborne, and which
have been very frequently republished, contain an amusing
account of his vagabondism.
The principal market is on Tuesday, and is very abund-

antly supplied with live cattle, com, meat, poultry, vege-
tables, and fruit; there is another smaller market on
Saturdays, and two fairs. There is an anniversary meeting
of the trustees and other gentlemen educated at the
grammar-school about the last week in August, and on the
two following days there are races over a very excellent
course, in the castle meadows adjoining the town. The
borough is divided into three wards : Westex ward, Castle
ward, and Loman ward, and the municipal body consists
of six aldermen and eighteen councillors, out of whom the
mayor is chosen; the recorder is, as in other cases,
nominated by the crown ; he holds a session four times a
year, and is the judge of the court of record for debts
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under 100/. The town is well lighted with gas, and the
streets are under the control of commissioners em-
powered by act of parliament, who keep them very clean.

{Communicationfrom Tiverton.)

xl'VOLI, the antient Tibur, a t<i town of the Papal State,

16 miles east-north-east of Rome, situated on the slope of
a hill on the left bank of the Anio, or Teverone, just

above the spot where that river falls by a succession of
rapids into the lowlands of the Campagna. Tibur existed
as a town before the building of Rome, and its origin is

lost in the obscurity of fabulous times. Virgil, in relating

the -wars of the Latins and Rutuli against ^Kneas, speaks
repeatedly of Tibur. According to the old tradition,

Tiburtus, son of Catillus, who emigrated from Greece with
Evander to the shore of Latium previous to the Trojan
war, founded or colonized Tibur. Coras and Catillus the
younger, two brothers of Tiburtus, fought against ./Eneas

"and bis Trojan followers

:

' Turn gftmial fratres TiburtU mania Unqaunt,
Fratrl* Tibutti dictara cogoomine gratem,
CntiUuique acerque Coras. AtgiTa juvenilis.'

JEncii, vil.

Pliny {Hist. Nat., xvi. 87) mentions three old oak-trees,

existing in his time, which were reported to be older than
Tiburtus, the founder ofTibur, and were consecrated to him.
According to a passage in Horace (Orf., i. 7), they were
called 1 Tibumi lucus.' In the same passage Horace,
as well as Virgil in the seventh book of the /Eneid, speaks
of the fane and grove of the Sibyl Albunea at Tibur, the
oracles of which were consulted from the oldest times.

In the early part of the history of Rome we find Tibur
mentioned as one of the principal towns of the Latin Con-
federation. It stood where it still stands, on the left bank
of the Anio, which river divided the territory of the Latini
from that of the Sabini, and it was strong by its situation

between the mountain and the river. [Latium.] The sub-
sequent vicissitudes of Tibur and the other Latin cities, till

their final subjection by Rome, 337 b.c, are noticed under
Latini. Upon one occasion the militia of Tibur joined the
Gauls and marched during the night to the walls of Rome,
and spread alarm into the city, but they were repulsed.

CLivy, vii. 12.) After the final defeat of the Latins,

Tibui was deprived of part of its territory, which was seized

by the Romans. During the Samnite wan the Romans
made a road from Tibur over the Apennines to the country
of the Peligni, which was called Via Valeria. The aque-
ducts of the Anio vetus and Anio novus, and of the Aqua
Marcia, which suppliedRome with wholesome water, passed

through the territory of Tibur, where their remains are still

seen. The healthy and romantic situation of this district

induced the wealthy Romans to construct in it handsome
country residences. Scipio yEmilianus, Metellus Numidi-
cus, the famous Marius, Maecenas, Munatius Plancus, and
Manlius Vopiscus, had their Tiburtine villas. The families

ofthe Munatii, the Coponii, and the Plautii,which flourished

at Rome in the latter times of the republic and under the
first emperors, were from Tibur. The mausoleum of the
Plautii is still seen at Ponte Lucano, a few miles from the
town on the road to Rome. It is in the shape of a massive
round tower, like that of Cecilia Metella outside of Rome,
with an inscription, which however is said to be of much
later date, to M. Plautius Silvanus, who served under Ti-
berius in the Illyrian war (a.d. 10). G. M. Zappi, who
lived about the middle of the 15th century, describes, in his
' Annals of Tivoli,' this monument, as it then was, in better

preservation than at present.

Augustus used to visit his favourite Maecenas at his
villa at Tibur, and Suetonius (Octav., 72) mentions his

holding his tribunal under the porticoes of the splendid
temple of Hercules, part of the cella of which is still

seen behind the choir of the modern cathedral, which
has been partly constructed with the materials of the antient
temple. Gelfius (xix. 5) mentions a public library as an-
nexed to the temple. Horace preferred Tibur to all other

Css of resort, and he had a country-house in the neigh-
hood, distinct from his Sabine farm at Digentia.

The emperor Hadrian constructed near Tibur a magni-
ficent villa, of which extensive remains are still seen. It

contained imitations of the works of art and of the
beauties of nature which he had seen in his travels through-
out the empire. Under his reign Getulius, a native of
Tibur, and his wife Simphorosa, with their seven sons, being
converts to the Christian doctrine, are said to have suffered

martyrdom, according to Baronius, Tillemont, and other
church historians. Under Aurelian, the famous Zenobia,
queen of Palmyra, alter having followed the triumphal
procession of her conqueror, was by order of the senate

banished to Tibur, where she is said to have lived manv
years in comparative comfort. The grammarian Nonius
Marcellus, who belongs to the fourth century, was a native

of Tibur.
In the year 543 the Goths under Totila took Tibur by

surprise, and slaughtered most of the inhabitants, including
the bishop. Durinir the Longobard dominion in Italy,

Tibur was included in the duchy of Rome, subject, at least

nominally, to the emperors of Constantinople, and after-

wards to Charlemagne and his successors. After the fall

of the Carlovingian dynasty, and while the crown of Italy

was an object of contest between various pretenders, Tibur,

like most other towns of central Italy, governed itself as a
municipal community. Its territory, which extended to

the westward about Iialf-way between Tibur and Rome,
embraced in the opposite direction the whole vallev of the

Anio as far as the borders of Naples. But the abbot of

the wealthy Benedictine monastery of Sublaqueum, now
called Subiaco, ha\ing assumed the civil jurisdiction over

extensive domains, villages, and castles in the upper part

of the valley and the adjoining highlands, of which he had
already, by various grants, the ' utile dominium,' the mu-
nicipality of Tibur, together with the bishop, resented his

usurpation. After a temporary compromise between the

parties, effected through the mediation of the pope, the

Tiburtines resorted to arms, about a.d. 1123, took several

castles, from which they drove away the monks and their

men-at-arms, and a sort of desultory warfare was carried

on for several years, until 1128, when the abbot of Subla-

queum surprised the castle and village of Poggio, which
was colonized by the Tiburtines ; and after a desperate

fighting in the streets and houses, the place was plundered

and destroyed. After this a truce was concluded between
Tibur and the abbot. In 1141, during the schism between
Innocent II. and the anti-pope Anacletus, the Tiburtines

having acknowledged the latter, the people of Rome, who
had had frequent border quarrels with their Tiburtine

neighbours, seized this opportunity to assail their town
with a considerable force. While they were trying to break
open one of the gates, the inhabitants turned off part of the
waters of the Anio, and made them fall with overwhelming
force down the declivity upon the assailants, part of whom
were swept away ; and the citizens, sallying out at the same
time, routed the remainder of the besiegers, who ran away,
leaving behind their tents and baggage. This was the
cause of that deadly animosity of the Romans against the
Tiburtines, which continued for more than a century after.

In the following year, 1142, the people of Tibur, being
threatened with another attack, thought it prudent to make
their peace with Pope Innocent, and they swore allegiance

to him, which so incensed the Romans, who were bent upon
the destruction of Tibur, that they rose in arms against

the pope, restored the senate, and proclaimed the republic.

In 1145 Pope Eugenius III. took refuge at Tibur from the
turbulence of the Roman people. During the subsequent
dissensions between the emperor Frederic I. and the pope,
the people of Tibur seem to have remained faithful to the

latter, and they joined the Roman militia in an attack

upon Tusculum, the inhabitants of which had taken the

part of the emperor, which ended in the total destruction

of that antient city, a.d. 1191. The Tiburtines obtained

a large share of the plunder of Tusculum. Frederic II.,

in his wars against the pope, held for a time possession of

Tibur. After a course of desultory warfare between Rome
and Tibur, a treaty was concluded and signed by the ma-
gistrates of both towns, in August, 1259, entitled ' Capitula

et Instrumenta inter Romanum Populum et Populum Ti-

burtinum,' by which the city of Rome secured the right of
sending to Tibur a count, rector, or podestX, as political

magistrate, who however, before entering upon his office,

was to swear to observe the municipal statutes of the town
of Tibur ; but the judges, the captain of the militia, and
the councillors of the commune, continued to be chosen

by the citizens of Tibur as heretofore. The town of Tibur

was to pay to the senate of Rome an annual tribute of one

thousand ' libre ' (about two hundred dollars). After this

the people of Tibur, though often distracted by the factions

of the Guelpbs and the Guibelines, the Colonna and the

Onrini, which desolated for more than a century the Cam-
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pagna and the neighbouring districts, remained upon the

whole attached toThe popes; and they even fought for

Urban VI. against the Orsini lords of Vicovaro ana Tag-
liacozzo, whom they defeated in 1381. Pope Pius II. buut
a castle at Tivoli, which remains.

Tivoli is now the head of a district of the comarca or

province of Rome, which district, according to the last

census, contained 55,825 inhabitants, and includes most of

the old territory of Tibur. It is one of the few antient

towns of Latium which stands on its antient site ; whilst

the modern representatives of Tusculum, Praeneste, and
Alba are no longer on the spot of those antient cities.

The temple of Vesta, vulgarly called ' Bella Sibilla,' with
its Corinthian pillars, still occupies its commanding posi-

tion ; the temple of Hercules has been transformed into a
cathedral ; the Roman road, or Via Tiburtina, crosses the

town ; the Roman bridge called Ponte Celio, or Ponticelli,

is still extant. There are considerable remains of the
Villa of Maecenas near the Cascatelle. Remains of that

of Quintilius Varus are shown near a church called Quin-
tiliolo. Another round temple, vulgarly styled ' Delia
Tosse,' or of the goddess Tussis, is outside of the Roman
gate.

Tivoli is a bishop's see : it has a college, and & town
library of about 6000 volumes, the gift of the Cavaliere
Bischi, a native of the place; several manufactories of
iron, leather, and paper ; and 5300 inhabitants. The sur-

rounding hills are covered with olive-trees. The streets

of the town are narrow and steep. Near Tivoli is the ex-
tensive Villa d'Este, constructed about the middle of the
sixteenth century by the Cardinal Ippolito the younger, of
Este, son of Alfonso I., duke of Ferrara, who was governor
of Tivoli under Pope Julius III., and afterwards embel-
lished by the Cardinal Luigi d'Este, brother of Alfonso II.

It has all the formal magnificence of the gardens and
pleasure-grounds of that age ; its trees cut in architectural

shapes, its mosaic-like parterres, its handsome fountains and
water-works, constructed by Orazio Olivieri, a celebrated
hydraulist of Tivoli ; its avenue of Italian pines, and its

terraces,—constitute a princely residence, suited to the cha-
racter and style of its lurmer owners. The mansion is

adorned with frescoes by Zuccari and Muziano. The view
from the terrace before the house is magnificent. Ven-
turini has published views of this villa, ' Fontane del Gi-
ardino Estense coi loro prospetti.' The country about
Tivoli and the valley of the Anio above it is one of the
most pleasant, salubrious, and romantic districts near Rome.
Vicovaro, the antient Varia, eight miles above Tivoli;

the secluded monastery of Subiaco, which is twelve miles
above Vicovaro, near where Nero had a villa ; the sources
of the Anio, near Trevi, above Subiaco ; and the valley of
Digentia, afford scope for interesting excursions. The
vines of Tivoli are famed for a peculiar sort of grape, called
' pizzutello ' and ' pergolese,' which, on account of its firm-

ness and luscious taste, is much in request for the table.

It was noticed as early as the time of Pliny the elder, who
says (Hist. AW., xiv. 4, Tauchnitz edit.) that it was then
S newly discovered sort of grape, having the appearance
of Uie olive, and was called by the Tiburtines ' uva mu-
nicipi.' The stone commonly called ' travertino,' of which
many of the buildings of Rome are built, is dug near
Tivoli.

Many authors have written concerning the history and
antiquities of Tivoli. Nicodemi wrote its history in Latin

;

Zappi wrote ' Annali di Tivoli ;' Del Re, • Antichita Ti-
burtine ;' Marzi, ' Storie Tiburtine ;' Cabral and Del R6,
'NuoveRicerche delle Ville e dei pift notabili Monumenti
antichi della Citta e del Territorio di Tivoli,' an excellent
guide-book ; De Sam-tig, ' Dissertazioni sopra la Villa
d'Orazio, sopra il Mausoleo de' Plauzj, e sopra Antino ;'

Ligorio, ' Pianta della Villa Tiburtina di Adriano disegnata
e descritta,' published by F. Contini, Col., Rome, 1751

;

Agostino Capello, ' Saggio sulla Topografia Fisica di Ti-
voli,' in the 23rd vol. of the ' Giornale Arcadico,' 1824

;

Volpi, ' De Tiburtibus, seu Tiburtinis,' in his ' Vetus La-
ti-m ;' and lastly, Viola, ' Storia di Tivoli della sua origine
fino al Secolo XVII.' Rome, 1819.
TLASOALA. [Mexican States, vol. xv., p. 159.]
TMOLUS (T/iwXoc), a chain of mountains which runs

from east to west, nearly through the centre of Lydia, and
parallel to the Messogis. It detaches itself from the Mes-
sogis near the borders of Phrygia and terminates on the
coast opposite the island of Chios. It thus separates the

valley of the Caystrus from thai of the Hermus. It is tchi

by Pliny to have been previously called Timolus. (A.tij

Hut., v. 30 ; compare Ovid, Met., vi. 15 ; xi. 86.) |

Tmolus was celebrated in antiquity for its wine (Straboj

xiv. 637), to which allusion is frequently made in tbi

' Bacchae ' of Euripides. It was also rich in minerals ; u>i

the Pactolus, which flows from it into the Hermua, is sue

to have washed down a great quantity of gold, wbeoct
Croesus and the Lydian kings were supposed to have

obtained a great part of their wealth. In the time o!

Strabo however no gold was found in the river. (Herod
i. 93; v. 101 ; Strabo, xiii. 626.) Chishull, who visited

Tmolus in 1699, describes the mountain as pleasant, and

garnished with an infinite variety of plants, shrubs, and

trees. Besides a fine prospect of the country, the traveller

is amused with impending rocks, perpendicular precipices,

and the murmurs of a brook, probably the Pactolus. Ob
the top, which he gained in four hours, was a fruitful valt

between two lofty ridges ; with a vein of marble as clear

and pellucid as alabaster. (Chandler, Travels in Am
Minor, c. 77.) Mr. Fellowes (Account of Discoveries \n

Lycia, p. 8) speaks of the mountain being covered with

snow at the latter end of February ; but Chishull found
the snow remaining on the summits at the latter end of

April.

In the time of Strabo there was a watch-tower of white
stone on the top of Tmolus, which had been built by the

Persians, and from which the whole of the surrounding
country could be seen, especially the plain of the Caystrus.
(Strabo, xiii. 625.) Tacitus (Annal., ii. 47) speaks of a
town Tmolus, which was destroyed by an earthquake in

the reign of Tiberius, a.d. 17. This town seems to have
been situated either upon or near the mountain. Ernesti.

in his note upon the above-mentioned passage of Tacitus,

says that this town is also mentioned by Herodotus (i. 84\
but Herodotus is speaking of the mountain, not of the
town. The Mesotimolitae, as the name indicates, in-

habited the central part of the mountain. (Pliny, Aur.
Hist., v. 30.)

TOAD. [Frogs.] MM. Dumeril and Bibron (Erpito-
logie) make the But'oniform family of the Anurous Phane-
rogloss Batrachians (Anoures Phanerog/osses) consist of

the following genera :

—

Dendrobates, Wag). (Hylaplesia, part, Boie, TschudiO
Example, Dendrobates ttnetorius (Cayenne).
Rhinoderma, Dum. and Bibr.

Example, Rhinoderma Darwinii (Chili).

Atelopus, Dum. and Bibr.

Example, Ateloputflavescens (Cayenne)
Bufo, Laur.

Example, Bufo vulgaris, the common toad. (Europe,
Japan.) [Frogs, vol. x., pp. 490, 491, 493, 495.] MM.
Dumeril and Bibron record eighteen species of this genus.

Phryniscus, Wieg. (Chaunus,* part, Tschudi.)
Example, Phryniscus nigricans,.Wieg. (Montevideo.)
Brachycephalus, Fitzing. (Ephippifer, Coet.)
Example, Brachycephalus ephipptum, Fitzing. (Brazil,

Guyana.)
Hylcedactylus, Tschud.
Example, Hylcedactylus baleatus (Java).

Plectropus, Dum. and Bibr.

Example, Plectropus pictus (Manilla).

Engystoma, Fitzing. (Microps, Wagl.
;
Stenocephalus,

Tschud.)
Example, Engystoma ovale (Surinam, Buenos Ayres\
Uperodon, Dum. and Bibr.

Example, Uperodon marmoratus (Montavalle, Indian
Peninsula).

Breviceps, Merrem (Engystoma, part, Fitzing.
;
Systoma,

Wagl., Tschud.).
Example, breviceps gibbosus (South Africa, near the

Cape of Good Hope).
Rhinophrynus, Dum. and Bibr.
Example, Rhinophrynus dorsalis (Mexico).
Geographical Distribution of the Family.—MM. Du-

m£ril and Bibron state (loc. cit.) that the number of species
known to them (1841) was thirty-five, a much less number
than that of the Raniform family, which includes fifty-one,

and less still than the Hyliform or Tree-frog family, which
comprises sixty-four.

Nevertheless, observe these excellent herpetologisfs,

• N.B. Preoccupied, at Imt Chama ii in ornithology. [Paumidsa, mJ.
ztU., p. 136.]
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species of this family exist in all the five* parts of the
world,- where they are distributed in a manner not less un-
equal than the Raniform and Hyliform species, and,
always, with a greater proportion lor America, whilst the
smallest portion of them belong to Europe, which has not
even a single species peculiar to itself, for the two+ there

found, the Common Toad and the Green Toad (Bu/o viri-

dis, Laur.), also inhabit Africa and Asia, which produce
moreover, the one Bu/o pantherinus and Breviceps gib-
busua, the other Plectropus pictus, Engystoma omatum,
HiiUedactylus buleatus, Uperodon marmoratum, and Bu-
*<Tne» cruentatus, scaber, biporcatus, isos, and asper.

Oceania, which, alter America, is, they observe, best

furni»hed with Hyliform species, and where two of the
Raniform family are found, has not hitherto yielded more
than a single Bufoniform species, viz. Phryniscus Aus-
tralia.

America, besides six species of Bu/o, viz. strumosus,
melanotis, musicus, Americanus, margariti/er, (fOrbignyi,
and Leschenaullii, furnishes Dendrobatcs tinctorius, ob-

si-urtu, and pictus ; Rhinoderma Durwinii ; Atelopus jla-

tu scans ; Phryniscus nigricans ; Brachycephalus ephip-
pium ; and Engystomata ovale, Carolinense, rugosum, and
microps.

Mr. Darwin, speaking of the Fauna of the Galapagos
Archipelago, says, ' Of snakes there are several species,

but all harmless. Of toads and frogs there are none. I

was surprised at this, considering how well the temperate
and damp woods in the elevated parts appeared adapted
to their habits. It recalled to my mind the singular state-

ment made by Bory St. Vincent, namely, that none of this

family are to be found on the volcanic islands in the great
oceans. There certainly appears to be some foundation
lor this observation ; which is the more remarkable, when
compared with the case of lizards, which are generally
among the earliest colonists of the smallest islet It may
be asked whether this is not owing to the different facilities

of transport through salt-water, of the eggs of the latter,

protected by a calcareous coat, and of the slimy spawn of
the former.' {Journal.)

Fossil Toads.

Here may be noticed the fosiil specimens from the

CEningen beds

—

Bombinator CEningensis, Agass. (Pelo-

ylnlus Agassizii, Tsehudi), and PaJceophrynos Gessneri,

Tschudi. (See Classification der Batrac/iier, von J. J.

T^hudi, pp. 84, 80, tab. 1, ff. 2, 3.)

Paicconhryuos Gessneri. {Tschudi.)

TOALDO, GIUSEPPE, a celebrated Italian geographer
and meteorologist, was born in 171!) at a small village

near Vicenza. Alter having received the usual rudiments
of education, he was sent to the University of Padua, in

order to qualify himself for the priesthood by the study of

liteiature and theology ; and while there, a taste for

natural philosophy, and particularly for astronomy, induced
him to devote a considerable portion of his time to the

• TV (I tii plTt U th;it tr-rrued by the French ' Oceanic' which includes the
Indian Archt»H*lu^o, the Suci ty, 1'ii. udly, and other mica, Australia, uud Vun
Piemen'* Land

t N B /*'/> cnlfimila, Laur., recorded ;n a third aperies by the Prince of
Colon [Fiuina Itnlhn a-'d Amj'lnlt'tt Evr>Axva), is considered by MM, Dm-
actll and Bibron as identic*! with Bvju virulu.

pursuit of those branches of science ; this pursuit lie cow-
tinued, during the intervals which his pastoral duties af-
forded, after he had quitted the university and become
the curate of a village in the neighbourhood, i

In 1762 he was appointed professor of physical ger>
graphy and astronomy in the same university, and he
immediately availed himself of the influence which his
appointment gave him to obtain the grant of a building
which might be occupied as an observatory ; in this he
succeeded, and being allowed the use of an antient tower,
he placed in it all the instruments which he could collect.
In this building he made a series of astronomical observa-
tions, in continuation of those which had been made about
forty years previously by Poleni ; and the first thunder-rod
erected in the Venetian states was one which ToaJdo ap-
plied to the same building.

He died suddenly at Padua, in December, 1798, in con-
sequence of a tit of apoplexy, which was supposed to have
been brought on by a domestic calamity.
The Abbfi Toafdo applied himself to the study of

mathematics only as far as that branch of science is ap-
plicable to geography. In 1769 he published at Padua a
treatise on plane and spherical trigonometry, with a col-

lection of tables ; and at Venice, in 1773, a tract entitled
' Compendio della Sfera e di Geographia.' In 1782 he
published his ' Saggio di Studi Veneti nell' Astronomia e
nella Marina ;' and two years afterwards, his method of
finding the longitude of a place by an observed transit of
the moon ; in 1789 appeared his ' Trattato di Gnomonica,'
and in 1791 a work entitled ' Schediasmata Astronomica.'

In 1776 he gave, in a letter to Mr. Strange, the British

resident at Venice, an account of the tides in the Adriatic,

which he drew from the observations of Signior Temanza,
an Italian architect and engineer. From this account it

appears that the tides in that eea are at their greatest

height in winter; that the height of the spring-tides

amounts to between 3 and 4 feet, while the neap-tides

scarcely exceed 3 inches. {Phil, 'trans., vol. Ixvii.)

The attention of Toaldo was strongly directed to meteor-
ology at a time when this branch of natural philosophy
was but little studied ; and ho is the first who took notice

of the supposed connexion of atmospherical phenomena
with the movement of the moon in her orbit. Having
observed that those phenomena return in nearly the same
order at the end of every eighteen years, he drew up tables

exhibiting the state of the weather during three such
periods ; and an account of his system was given in a
paper entitled ' Le Saros Meteorologique,' &c, which is

contained in the ' Journal de Rosier ' lor 1782.

In 1770 Toaldo published a tract entitled 'Saggio
Meteorologico sulla vera Influenza degli Astri ;' and "two

years afterwards, a tract concerning the method of pro-

tecting buildings from the effects of lightning; he also

published, in 1775, a work on the application of meteor-
ology to agriculture.

Toaldo wrote a life of the AbW Conti, which was pre-

fixed to an edition of the works of that philosopher and
poet, who had been his instructor.

TOBACCO, the common name of the plants belonging
to the Monopetalous genus Nicotiana. Tobacco was the

name used by the Caribbees for the pipe in which they
smoked, but this word was transferred by the Spaniards

to the herb itself. The genus Nicotiana contains about
forty species, most of them yielding tobacco for smoking,

and many of them cultivated in the gardens of Europe.

The name Nicotiana was given these plants alter Jean
Nicot, of Nismes, in Languedoc, who was an agent of

the king of France at Portugal, and there procured the

seeds of the tobacco from a Dutchman who had pro-

cured them in Florida. Nicot sent them to France in

1560.

The species of Nicotiana are most of them herbs, rarely

undershrubs, and generally clothed with clammy haiis or

down. The flowers are terminal, racemose or panicled,

and of a white, green, or purplish colour. The calyx is

5-cleft, permanent ; corolla funnel- or salver-shaped, 'divi-

sions 5, plicate and spreading ; stamens 5, as long as the

tube of the corolla; anthers dehiscing lengthwise
;
stigma

capitate; capsule 2-celled, 2-valved, valves bipartite;

seeds minute, numerous.
N. Tabacum, Common Virginian or Sweet-scented To-

bacco, is an herbaceous plant, with acuminated, oblong,

lanceolate, sessile leaves, lower ones decurrent ; throat of
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corolla inflated, tegmenta of the limb pointed. This plant

is a native of the West Indies, where it first became known
to the Spaniards, and of Virginia, where the English first

became acquainted with its properties. Of the various

species it is that which is most commonly cultivated in

gardens as an ornament. It is also largely cultivated in

Europe for the purpose of smoking. The other species

are however in some cases preferred. Schrank has

described a large number of varieties of the common to-

bacco, varying m the size and form of their leaves, as well

as the colour and form of their corollas. For an account

of the properties of this species, see Nicotiana Tabacum.
N. Macrophylla, Orinoco Tobacco, is an herbaceous

plant, with ovate acute leaves clasping the stem ; throat of

corolla inflated, segments short, pointed. It is a larger

K-
nt than the last, the stem rising from five to seven feet

h. It is a native of America, and is frequently used for

smoking, under the name Orinoco tobacco ; it is however
inferior to the last ; the milder Havannah cigars are said

to be made from it.

N. Ruttica, English Tobacco, has an herbaceous square
stem, with pettolate ovate, quite entire leaves, tube of
corolla cylindrical, longer than the calyx

;
segments of the

limbs roundish, obtuse. This plant is a native of Europe,
Asia, Africa, and America. It is called English tobacco
because it was the first species that was introduced into

this country for growth ; it was then brought from America.
It grows very well in this climate, and in some places is

almost naturalised. It is known in France as tabac pauste,
in Germany as Bauern-tabak, and in Spain as Tabacca ctma-
rosa. Tliis plant grows on the coast of the Mediterranean,
and thence finds itsway into India, where it is highlyvaAied.
The tobaccos of Salonica and Latakkia, which are much
esteemed, appear to be the produce of N. rustics. From
the extensive range of climate and difference of situation
which this plant occupies, its characters suffer considerable
change ; hence a number of varieties have been described.
In the shops this tobacco is known as Turkish.
N. Pertiea, Shiraz Tobacco, is an herbaceous plant,

clothed with clammy down, with the leaves of the root ob-
long, those of the stem acuminate and sessile; corolla
salver-shaped, with a long tube, and rather unequal seg-
ments. This plant is a native of Persia, and furnishes the
famous Shiraz tobacco. This tobacco is milder than that
produced by the N. tabacum, and but a small quantity is

consumed in this country. The English smoke more of
the strongest tobacco than any nation in the world.
There are several other species of tobacco which are

used in the places where they naturally grow for smok-
ing. N. quadrivalvis has capsules with four valves ; it

grows on the Missouri river, and is there smoked by the
natives. N. multivalvit has capsules with many valves

;

it is cultivated by the Indians on the Columbia river for

smoking. It is a fetid plant, and the calyx, the most
fetid part, is selected by the Indians for smoking. N.
nana, a small species of tobacco, is a native among
the Rocky Mountains of North America, and is smoked
by Indians. N. repanda is a native of Cuba, and is said
to furnish the tobacco for making the small cigars known
as Queen's.

Cultivation.—The cultivation of tobacco is most ex-
tensively carried on in the United States of North America.
It requires considerable heat to come to perfection ; but
with care and attention, and by treating it as an exotic, it

may be very successfully cultivated in much colder cli-

mates. The least frost injures it ; but this is the case with
many plants, which are nevertheless successfully culti-
vated in the northern part of Europe. The seeds of the
tobacco plant must be sown in a prepared seed-bed, and
be carefully protected from the least frost : for which pur-
pose straw and fern are used, as is done by the market-
gardeners who raise early culinary vegetables. When
once the danger of spring frosts is over, they may be safely
transplanted ; and if the ground has been duly prepared,
they will arrive at maturity before the frosts of autumn, as
is the case with potatoes, buckwheat, and many other
plants which are natives of warmer climates. To accelerate
the growth of the tobacco plant the ground should have
been deeply trenched, and highly impregnated with
manure for some time before ; for fresh Jung, especially
that of horses, would impart a rank disagreeable flavour to
the leaf. It is therefore by a preparatory course of high
cultivation, and by bringing the soil to the state of a rich

garden mould, that tobacco may be cultivated without
much fear of failure. There can be no doubt that, if it

were not for the fiscal restrictions arising from duties im-
posed upon tobacco by almost every government, the
cultivation of it would be a great resource to native indus-

try, especially on a small scale, by cottagers and gardeners.

In Holland, of which the climate differs little from that of

Great Britain, tobacco is cultivated to a very great extent,

even in very poor soils, by great attention to manuring,
and by accelerating the growth of the plant. The seed h
sown in a well-prepared seed-bed in March, and protected
by mats laid over hoops as long as the nights are cold and
frost is dreaded. The ground in which the tobacco is to

be transplanted is laid in narrow beds with intervals be-
tween them, which are dug out deep, as is done with
asparagus-beds, and richly manured with sheeps' dung.
These t>eds are two feet wide at top, and two feet six

inches at bottom, with sloping sides to keep the earth up

;

the intervals are only six or eight inches, and serve not
only as drains to keep the beds dry, but as paths from
which the surface of the beds may be stirred and weeded.
Two rows of plants about eight inches high are planted at
equal distances along the beds ; the rows are sixteen or
eighteen inches apart, and the plants at the same distance

from each other. In warmer climates the plants are

placed three feet apart, as there they grow to a much
greater size, and cover more ground ; a moist day is chosen
for transplanting. The plants are taken up carefully with
a small spade or trowel without shaking the earth much
from the roots; they are placed slanting in a shallow
basket, and thus carried to the prepared beds ; they should
be vigorous, and have a stem six or eight inches long.
They are inserted into holes made by a proper instrument,

so that the fibres of the roots and the adhering earth may
be completely buried up to the bottom of the stem : four
or six leaves should be on the plant ; if more, the lowest
may be pinched off. If the ground was sufficiently moist,
and no great heat or strong sunshine wither the plants, they
will scarcelyappear to have suffered from the removal ; those
which die, as must often be the case, are replaced by others
left in the seed-bed for that purpose. Great attention
must be paid to the beds all the time the tobacco is grow-
ing; weeds must be carefully eradicated, and the earth
repeatedly stirred between the plants with hoes and narrow
spades to accelerate the growth. When the leaves ac-
quire a certain size, the lower leaves should be pinched off.

to increase the bulk of the upper : for the former are apt
to wither before the latter have acquired their full growth.
A fine tobacco plant should have from eight to twelve large
succulent leaves, and a stem from three to six feet high ;

the top should then be pinched off to prevent its running
and drawing the sap from the leaves. Every lateral shoot
should be carefully pinched off as soon as it appears, to
prevent branching. A few plants are left for seed, and
of these the heads are allowed to shoot the full length.
The seeds are so small and so numerous on a plant, that a
few plants produce a sufficiency of seed for the next crop.
The plantations of tobacco aie continually examined, and
every leaf injured by insects or otherwise is pulled off.
Tobacco takes about four months from the time of plant-
ing to come to perfection ; that is, from May to Septem-
ber, when the leaves are gathered before there is any
danger from frost : one single white frost would spoil the
whole crop and cause it to rot. As soon as the colour of
the leaves becomes of a paler green inclined to yellow,
they are fit to be gathered ; they then begin to droop,
and emit a stronger odour, and they feel rough and some-
what brittle to the touch. When the dew is evaporated
and the sun shines, the leaves may be most advantageously

S.thered, which is done by cutting down the plant close to
e ground, or even a little under the surface. They are

left on the ground to dry till the evening, taking care to
turn them often, that they may dry equally and more
rapidly. They are housed before the evening dew falls,

which would injure them, and laid up undercover in heaps
to sweat during the night ; and some mats are thrown
over the heaps to keep in the heat. If they are very full

of juice, they are sometimes carried out again the next day
to dry in the sun ; but most commonly they are left to

sweat for three or four days, and then moved and hung up
to dry in sheds or buildings made for the purpose, like

those in which paper is dried in the paper-mills, which
allow a thorough draught of air, but keep out the

—'~
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Every tobacco plantation has such buildings, proportioned
to the extent of the cultivation. The floors are most
t-ominonly only the soil on which they stand ; but it is much
better if they are boarded, because on the earth the plants

are apt to be soiled, which injures the quality of the
tobacco. In some places the leaves are now stopped oft"

the stems and strung on packthread to hang them up to

dry. In others the whole plant is hung on pegs placed in

rows at regular distances, and fixed on laths which run
across the building. All that is required is to place as

many plants as possible without their being so near as to
prevent the circulation of the air between them. When
i he plants are quite dry they are removed in moist or
l'ojrey weather : for if the air is very dry the leaves would fall

to dust. They are laid in heaps on hurdles and covered over,
that they may sweat again, which they do but slowly.

The heaps are carefully examined from time to time to see
that they do not heat too much ; and, according to the sea-
son and the nature of the plants, whether more or less filled

with sap, they remain so a week or a fortnight. This part of
the process requires much attention and experience ; for
whether they do not heat to the proper degree or too much,
in either case the quality is impaired. An experienced to-

bacco grower will ascertain the proper degree of heat better
with his hand, than the ablest chemist could do with his ther-
mometer. If the leaves were not stripped off at first,

which is not the most common practice, they are taken oft'

now, when the proper fermentation is completed, and
sorted : those which grow on the top of the stem, in the
middle, and at the bottom, are laid separately, as being
of different qualities. They are tied together in bundles
of ten or twelve leaves, and again diied carefully, when
they are ranged in casks horizontally, and pressed in, by
means of a round board, by lever or screw, as soon as a
certain quantity has been laid in ; the pressure is equal to
that of a weight of several tons. This is essential to the
safe transportation of the tobacco, and it is thus that the
great bulk of it arrives from the places where its cultiva-
tion is most extensive, as in America.
The finest tobacco however is made into rolls, which

from their shape are called carrots. The leaves are placed
together by large handfuls, and wound very tightly round
by strips of fibrous wood or strong grass, at a time when
the air is somewhat moist

; they partially consolidate,

and require only to be rasped to make the finest and most
genuine snuft', or rappee, as it is called. The snuffs comraonlv
sold however are manufactured and prepared in a much
more complicated manner.
The refuse stems of the tobacco are sometimes burned

;

but it is best to let them rot in the ground, where they are

converted into good manure for the next crop. From the
high state of cultivation of the land, it is left very rich for

any other crop after the tobacco; but as this is quite a
garden cultivation, the tobacco recurs verv soon on the

same ground ; the abundant manuring and deep trenching
prevent any bad effects from this frequent recurrence.

Manufacture.—Tobacco is packed in hogsheads for ship-

ment : it is done with the greatest care, each bundle being
laid separately. They are ranged side by side, and the
direction of the points of the leaves is reversed with every
alternate row. When the cask is about one-quarter filled,

the tobacco is compressed by a powerful lever- press, which
reduces the thickness of the "layer from about twelve inches

to three ; and the pressure is continued several hours, that

the tobacco may become so consolidated as not to spring

up again when it is removed. In this way the cask is

filled, by successive stages, until it contains a mass of to-

bacco-leaves so dense and compact, that a hogshead forty-

eight inches in length, and thirty or thirty-two inches in

diameter, will contain one thousand pounds.
Upon the arrival of the tobacco in this country it is

conveyed to bonding-warehouses. Those of the metropolis,

which are of immense extent, are situated at the Lon-
don Docks, where every cask is opened, to examine its

contents, and to remove any tobacco which may have been
injured in the passage. This arrangement is rendered
necessary by the operation of the high import-duty, which
renders it better for the owner to sacrifice a large quan-
tity of tobacco which may have become impaired in value
(though not rendered valueless) than to pay the duty upon
it. For the purpose of examination, the head of the hogs-
head 's knocked out, some of the staves are loosened, and
the hogshead is taken completely off from the tobacco.

P. C, No. 1564.

If it be found that, from defective packing, from the
action of sea-water, or from any other cause, part of the
surface has become so injured as not to be worth preserv-
ing, such part is removed, with large powerful cutting
instruments, by small quantities at a time. This requires
considerable power, owing to the intense compression of
the tobacco, especially upon the cylindrical sides of the
mass, where the cutters act across the direction of the
stalks and leaves. The damaged tobacco thus removed is

consumed in a furnace on the premises, which, with its

chimney, is jocularly termed the ' queen's tobacco-pipe.'
The remainder of the mass is accurately weighed, and then
returned into the hogshead.
The manufacture of the tobacco-leaves into the nume-

rous varieties of tobacco for smoking in pipes—c onsisting of
the leaf cut up into shreds or filaments, and usually divested
of the stalk ; into cigars, which are bundles of the to-

bacco-leaf rolled compactly together into a convenient
form for smoking ; and into snuff, which consists partly of
the stalks of the leaves, and partly of the leaves themselves,
cut and ground into the state of powder—is usually con-
ducted by three distinct classes of individuals. The pre-
paration of tobacco, properly so called, claims the first

notice.

The first operation performed upon a hogshead of to-

bacco, after it has been removed to the manufactory and
opened, is the digging out of the solid tobacco with iron

instruments. The pieces thus detached are then sprinkled
with water, which facilitates the separation of the small
bundles from each other, and also of the leaves composing
each bundle. If the tobacco be of the kind called ' hand-
work,' that is to say, with the stalks remaining attached to

the leaves, it must now be stripped, unless indeed it be re-

quired for the production of a kind of tobacco called
' bird's-eye,' which contains a portion of stalk as well as

leaf. The removal of the stalks is usually effected in Eng-
land by women or boys, who fold the leaf along the middle,

and, by means of a small instrument, applied with a dex-
terity acquired only by practice, separate the stalks from
the leaves, and lay them aside in different heaps. To pre-

pare them for being cut into shreds or filaments, the leaves

are pressed together in large numbers in the form of a
cake, during which operation they are occasionally moist-
ened, not only to enable them to cake together the more
readily, but also in order to improve the subsequent flavour

of the tobacco. The details of the machinery employed
for compressing and cutting the tobacco vary in different

establishments. In that w hich is described in ' A Day at

a Tobacco-Manufactory,' in the ' Penny Magazine,' the
damp leaves are taken up out of a trough and laid in what
is called a ' mortar-press,' several layers being piled upon
each other. The whole is then subjected to pressure by
means of an iron plate which descends into the press, and
is forced down by a screw. The tobacco is next removed
from the ' mortar-press ' to the ' standing-press,' where it

is compressed into one-third of its original thickness. The
leaves remain several hours in this press, in order to de-
stroy their elasticity. When removed from the press to

the cutting-engine, the cake of leaves is as hard as a board
;

yet it retains a slight degree of clamminess or moisture

from the previous sprinkling.

As manufacturing machinery generally has undergone,

of late vears, great changes and improvements, so it has

been with the cutting-machinery of the tobacco-manufac-
turer. Originally it consisted simply of a long knife

worked by hand. Hand-engines were then introduced,

and such are still partially used, in which the knife is

moved by a train of machinery, which also shifts the cake

of tobacco between eac h cut", so as to make it ready for

the next. This kind of cutting-engine is turned by a
winch-handle, and the motion is regulated by a fly-wheel.

Horses have been applied to a similar machine ; and,

lastly, steam-power has been brought to the aid of the

manufacturer, leaving the attendance of men necessary

only to place the cake in the engine, to attend to it while

at work, and to remove the cut tobacco. Generally speak-

ing, all of these machines act upon the same principle.

The cake of leaves is laid upon an iron bed, which is sus-

ceptible of a slow progressive motion by means of a screw

which passes beneath it, and is connected with a cog-wheel

in such a manner that, while the machine is moving, thu

bed is constantly urged forward. Another part of the

mechanism eives motion to the knife, which has a sharp
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blade, rather longer than the width of the cake, and is

pivoted on a hinge or fulcrum at one end, the other rising

and falling with the action of the machinery. The depth

of the cake is about two inches, and the thickness of the

film taken off by each stroke, and consequently the fine-

ness or coarseness of the filaments of tobacco, is regulated

by alterations in a train of cog-wheels. Other machines
have been devised in which knives attached to the arms of

a revolving wheel are to cut the tobacco in a similar man-
ner to the action of a chaff-mill ; but the writer is not

aware that such have been brought into use.

Many circumstances combine to account for the differ-

ent qualities and appearance of the numerous varieties of
tobacco used for smoking. Tobaccos raised in various

places naturally present some points of difference; varia-

tions will, as already shown, appear in different parts of
the same crop ; and the retention or rejection of the stalk,

the nature and extent of the moistening, and the degree
of fineness of the fibres, occasion still further differences.

These varieties it is needless to notice further, unless the

coarse variety called ' shag,' which is used both for chew-
ing and smoking, be deemed a sufficient exception. It is

formed of the darkest-coloured leaves, well liquored, which
darkens them still more.
One other kind of tobacco claims notice : it is that

known as ' pig-tail tobacco,* and consists of a rope or cord,

about as large as the thicker end of a tobacco-pipe, and as

long as the manufacturer can conveniently make it. It is

produced by a process similar to spinning, and requires

the simultaneous aid of a man and two boys. A bench
several yards in length is made use of, with a spinning-

wheel at one end, turned by one of the boys. The other

boy arranges a number of damp leaves, with the stalks

removed, end to end upon the bench, taking care to lay

them smooth and open ; and the man immediately follows

him, and rolls up the leaves into the form of a cord by a
peculiar motion of his hand. As fast as this is done, the

finished tail is wound upon the spinning-wheel. It is

transferred from the spinning-wheel, by the action of the

machinery, to a frame connected with it ; and subsequently
it is wound or twisted up into a hard close ball, and dark-
ened by steeping in tobacco-water.
The manufacture of cigars is exceedingly simple. One

man <>r boy. with a quantity of unstripped leaves before
him, takes them one by one, strips them as before described,

and then passes them to the cigar-maker, who is seated on
a low stool in front of a low work-bench, which has raised

ledges on every side excepting that nearest to him. He
takes a leaf of tobacco, spreads it smoothly before him on
the bench, and cuts it to a form resembling one of the
gores or stripes of a balloon. He then lays a few frag-

ments of tobacco-leaf in ils centre, and rolls the whole up
into a form nearly resembling that of a cigar. The next
epciation is to place the partially formed cigar in an iron

gauge, which cuts it to a given length. The maker then
lays a narrow strip of leaf upon the bench, and rolls the

cigar spirally in it. AH this is done with great rapidity,

a lew seconds being sufficient for the production of a cigar.

The cigars are finally dried for sale.

Snuff, which requires a higher degree of care in its

manufacture than any other product of the tobacco-plant,

is maile either from stalks only, from leaves only, or from
a mixture of the two. That known as Scotch snuff is

made either wholly of stalks, or with a very small admix-
ture of leaves ; liigh-dritd snuffs owe their peculiar
qualities chiefly to a degree of drying which imparts a
s-Oiched flavour to them ; and innumerable varieties are

Sroduced by the choice, mixture, and preparation of
itferent tobaccos. Most of the snuff made near London

is ground in mills whose machinery is impelled by the
river Wandle, in and near to the small town of Mitcham
in Surrey. In these mills two kinds of grinding-raachine
are employed, one consisting of two cylindrical stones,

seveial feet in diameter, and one or more in thickness, set

up on edge, side by side, upon a circular slab or bed.
These stones have a two-fold motion imparted to them,
resembling that of a carriage-wheel compelled to revolve
in a small circle. The effect of this peculiar motion is a
grinding action upon the bed where the snuff is laid, pe-
culiarly adapted to the required purpose. Some kinds of

snuff however are better ground by the other sort of ma-
chine, which consists of a kind of rolling pestle, set in

motion by an ingenious train of wheels and set of jointed

arms or levers. Little is done at the snuff-mills beyond
a preparatory drying of the tobacco and the actual grind-
ing ; but the snuff usually receives some finishing opera-
tions from the maker after it leaves the mill.

(Porter's Tropical Agriculturist ; Penny Magazine,
No. 620.)

Trade.—The discoverers of the New World learned
the habit of smoking tobacco from the natives, and on
their return the practice was at first introduced into
Spain and Portugal, and soon spread to other parts of
the Continent. The settlers who accompanied Raleigh
on his expedition to colonize Virginia, which returned
unsuccessful in 1586, introduced the habit into Eng-
land. Before the establishment of the colony of Virginia
in 1606, all the tobacco imported into this country
was raised by the Spaniards m the AVest India Islands.

King James's invectives against the use of this weed are
now curious matters of history. In 1604 he took upon
himself, without the consent of parliament, to raise the
duty on tobacco from 2rf. to 6«. lOd. the lb. In the com-
mission addressed on this occasion to the lord treasurer, he
remarks that ' tobacco being a drug of late years found out
and brought from foreign parts in small quantities, was
taken and used by the better sort, both then and now, only
as physic to preserve health ;' but he goes on to say that
persons of mean condition now consumed their wages and
time in smoking tobacco, to their great injury and to the
general corruption. In his ' Counterblast to Tobacco ' he
inveighed still more strongly against this ' precious stink.'

In 1615 the colonists of Virginia regularly betook them-
selves to the cultivation of the tobacco-plant, abandoning
the manufacture of ashes, soap, glass, tar, and the planting
of vineyards, which they had already commenced. (Ban-
croft's Hist, of United States, i., p. 168.) James felt that
in the infancy of the colony this proceeding of the planters

must be tolerated, and without abating his well-known
aversion to tobacco, he held, according to a proclamation,
that it was ' of the two more tolerable that the same should
be imported, amongst many other varieties and super-
fluities which come from beyond seas, than to be permitted
to be planted here within this realm, thereby to abuse and
misemploy the soil of this fruitful kingdom.' In the first

instance he commanded that the production of tobacco
should not exceed the rate of a cwt. for each individual
planter. The cultivation was forbidden in England, and
the plants already growing were ordered to be uprooted.
At the same time he confined the right of importing the
commodity to such persons as he should license for the
purpose. In the last year of his reign the exclusive sup-
ply of the English market was given to the English planta-
tions in America.
The tobacco duty now yields a gross revenue of about

3,500,000/. a year; only two articles of foreign production,
sugar and tea, bring in a larger sum. Since 1825 the
duty has been 3*. per lb., and 2s. 9d. if the produce of the
British possessions in America. The value of the article

in bond varies from 2£rf. to 6d. per lb. ; and the duty is

therefore from 600 to 1440 per cent. : the average rate
is said to be 900 per cent. From 1815 to 1825 the duty
was 4*. the lb. In 1786 the duty in Great Britain was
only lOrf. per lb. ; but in the following year it was in-
creased to 1». 3d. ; in 1796 to Is. Id. ; and it was succes-
sively increased at different times until it amounted to 4*.

in 1815.

From 1794 to 1798, when the duty was 8d. the lb., the
consumption of tobacco in Ireland averaged 8,000,000 lbs.

yearly ; but from 1825 to 1829, with a duty of 3*., the
consumption was only 4,000,000 lbs. Had it kept pace
with the population, it would have been 16,000,000 lbs.

The conclusion is that a large quantity of the tobacco con-
sumed in Ireland was smuggled. Tne late Lord Syden-
ham, when president of the Board of Trade, stated that in

one year seventy cargoes of tobacco had been smuggled
between Waterford and the Giant's Causeway ; and that

the quantity thus introduced was not less than 3,500,000 lbs.

The consumption in Great Britain was as follows in

each of the undermentioned years :

—

1786
1791
1790

6,846,606 lbs.

9,340,875

10,047,843

Duty lOrf.

1*. 3d.

Is. 7d.

For the following years the population of each decennial
period is added :

—
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Population. CanmmpUoD. Duty pet lb.

1801 10,942,646 10,514,998 lbs. li. Id.

1611 12,609,864 14,923.243 2*. 2d.

1821 14,391.631 12,983,198 4#.

1831 16,539,318 15,350,0'

8

3».

1841 18,535,786 16,000,000 3»

It thus appears that the consumption is now considerably

less than one lb. per head : in Prussia it is three lbs. The
alio .vance to British seamen for stores is two lbs. per month ;

and in 1798 the annual consumption in Ireland averaged

two lbs. a head. It is impossible to believe that the iise

of tobacco has declined, or even been stationary, within the

last few years : there is little doubt indeed of its having in-

creased, though the returns give a different result. In

1828 only 8600 lbs. of cigars paid duty at 18»\ the lb. ; in

1831, the duty having been reduced one-half, 66,000 lbs.

were entered for consumption ; and in 1841 there were

entered 213,613 lbs. The tollowing table shows the quan-

tities of unmanufactured tobacco on which duty has been

paid in the United Kingdom in the three years and a half

ending July, 1842:—

1339. 1840.

lbs. Ibt.

England 15,686,245 15,475,431

Scotland 2,082,469 2,071,350

Ireland 5,202,692 5,355,617

Half-year ending
1841. 60. July. 184-'.

111!. lbs.

14,590,129 7,189,166

2,031,982 975,022
5,473,477 2,663,522

United
]22,971,406 22,902,398 22,095,588 10,827,710

Kingdom I

Smuggling and extensive adulteration of the article

must be supposed to have had their effect in producing the
above result, which has naturally alarmed the government

;

and an act has been passed (5 & 6 Victoria, c. 93) intended
to remedy one of the sources of loss to the revenue, by
again subjecting the manufacturers and dealers to the
supervision of the excise. Up to 1825 both a customs and
excise duty was collected on tobacco ; but since that year
the duty has been wholly collected by the officers of the
customs at the ports of importation. A strict survey of
the manufacturers' premises, and a registry of their opera-
tions and the sales of the retail dealers, were still kept up
by the excise, though they no longer collected any duty.
This survey was at length abolished in 1840, by the 3 & 4
Vict., c. 18 : it is now partially re-established. The nature
of the adulterations practised may be gathered from one of
the clauses of the Act 5 & 0 Vict., which prohibits, under
a penalty of 200/., manufacturers having in their poss-cssion
' any sugar, treacle, molasses, or honey, or any commings
or roots of malt, or any ground or unground roasted grain,

ground or unground chicory, lime, sand (not being tobacco
sand), umbre, ochre, or other earths, sea-weed, ground or
powdered, wood, moss, or weeds, or any leaves, or any
herbs or plants (not being tobacco leaves or plants) re-

spectively, nor any substance or material, syrup, liquid, or
preparation, matter or thing, to be used or capable of
being used as a substitute for or to increase the weight of
tobacco or snuff.' The price of tobacco has risen in con-
sequence of the Act being strictly enforced. In the last

year of the excise survey (1839) the quantities of the dif-

ferent kinds of tobacco and snuff sent out by permit
from the manufacturers of the United Kingdom were as

under:

—

Cut or Shag
Tobaceo.

Roll
Tobacco.

Cigars. Bap i ?o

Suuir. Scotch SnulT.

Brown
Scotch Suufi*.

Tobacco-
Stalk Flour. Total.

England . . lbs.

Scotland . .lbs.

Ireland . . lbs.

13,221,111

4,511

2,305

1,152,695

1,760,977

3,557,313

538,971

1,462

566.082
643,014

2,097

1,184,014

1,003

200,885

211,557
152
670

72,763

51,'90o

16,947.793

2,410,317
3,816,637

United Kingdom 13,227,927 6,470,985 540,433 1,212,393 1,385,962 212,379 124,668 23,174,747

The number of tobacco and snuff manufacturers in 1839

was—England, 309; Scotland, 130; Ireland, 227; total

666: of dealers—England, 158,385; Scotland, 13,432;

Ireland, 13,938 : total, 185,755.

Tobacco, as already stated, is not allowed to be grown in

England. The acts prohibiting its cultivation did not

until lately apply to Ireland. In Prussia 24,748 acres
'

were planted with tobacco in 1835 : in France, in 1840,

!

the produce of home-grown tobacco was 175,015 cwt.,
j

on 19,662 acres: the duly on tobacco in France yields

about 3.800,000/. per annum. Tobacco is extensively

cultivated in Holland and Belgium, also in the southern

provinces of Russia, and in Turkey and Syria. It has

as yet made little progress in the British West Indies,

and still less in Upper Canada, though encouraged by a
small differential duty of 3d. in the lb. It is said that East

India tobacco would be much more extensively introduced

if a similar preference were shown to it. The tobacco of

Cuba holds the highest rank for the excellence of its

flavour. In 1833 the export of cigars was 3,320,207

lbs., and of leaf tobacco 2,346,545 lbs. Next in favour,

perhaps, are the cigars of Manilla. But the cultivation of

tobacco is most extensive in the United States. In 1836

the value of the exports was 10,000,000 dollars, being one-

seventh of the value of the cotton exported ; in 1838 the

value of tobacco exported was 7,392,029 dollars ; in 1839,

9.882,943 dollars ; and in 1841 it was 12,576,703 dollars.

The following table gives a general view of the trade of

England in tobacco :

—

Paiil Duty for Home
Consumption.

Imported . ' »

from the Total Uum.uju- Munufac
United Matea. Imi'O.'led. Re-eiported. tortured, and SuulT.

11m.

1831 32.ri2.103

18J2 19.522,807

im 8».74J.»i7

\m 3-.KH.872
1A5 24.955.419

51.208. 57IS*
1837

1»»
1SJ9 3.1,883. 120

UK.
33.I07.(.79

19.%: ,035

l!2,nSJ..i"9

aw.r.i.,861

25.512,611
82.232.907

lbi.

9.3i8.356

It*.

19.413.940

Net
Kevcuue.

6,754,950 20.OHti.717

8.06 .'62 20 502.971
12,98'>.9,>1

13.218 89;

21,048.324
21,8ai.:-s

lbs.

111.900 2.964.592

1,8 7o0 3,080 598
3,li0,0c4

26,353.973 S7.144.107
29.l9l.54l 30.li2.0S4

12.319, J"5 22,150.784

17.341 587 S2.3-'14*9
11.6 0.495 S3.149.7y6

35,605.253 9.227.518 22.773,90*

143,993
145.546
141.813
159,1) 0
144./:'6

8.223/48
3,:« 1.234

3,397.102
3,417.063

im 34.6.^,836 36,630,837. 12,2*1,59*. S12,6d2,857 193,781

190.010 3,561 81*
110.260 3,495,687

We give another table further illustrating the commer-
cial intercourse created by the demand for tobacco : it

shows the countries from which tobacco was imported in
1839:—

tTnnu<uu- Mann-
Countries from which Imported, facturod factim*d Snuff, Total.

Tobacco, oud Cigars.

United States of America • •

Mexico • . • .

Columbia • • • •

Binzil • • • • •

Cul»a
Havti . . . .

lintUh West Indies . . ,

Mast India Company's Territories

Pnilil'piue Islands .

Turkey, Syria, and Egypt .

Holland . . • . .

Bvliriura . . • »
"

•

Germany • • . .

Other Countries , • •

111. lbs. lbs. It*.

33.8S8.K0 931,861
375

6 34.819.987

3 5
£2,50) 5 22.514
132.287 £45,670 "l3 477,969
3J-9.81 214.410 3 00.1.79*

167,862 247 1 168 1 10

84.-.9S 4.163 43 88 5C6

9> 827 41.741
[2.249

43 139616
114 2.6.3

3,200 22 3222
6V.i.;40 11,292 'ho 671 242
106.196 245 10,744 117 155

114,973 61.841 9 160 f?3
39,249 6,0:8 96 45,873

Total . ~ . 35.605,253 1.610,649 11,677 37,227,579

Tobacco is not allowed to be imported in vessels of less

than 120 tons, nor exported in those under 70 tons. The
places of import are limited to a few of the principal ports

where it can be safely secured under the king's Jock. A
charge of 2s. per hhd. is made on its being placed in the

warehouse, and the same sum when it is taken out

;

but no other payment as rent is due for five years. Of
37,000,000 lbs. imported in one year, 20,000,000 arrived in

the port of London, and 14,750,000 lbs. at Liverpool. The
tobacco exported is principally to Germany, Holland, Bel-

gium, Spain, Italy, the \\ est of Africa, and Portugal, and
to other parts in smaller quantities.

TOBACCO-PIPE, a long slender tube, of very small

bore, used for inhaling the fumes of a small quantity of

burning tobacco deposited in a bowl or cavity attached to

one end of the tube.

The materials of winch tobacco-pipes are formed are

very numerous. White and coloured earths, porcelain,

metals, ivory, horn, shell, costly woods, agate, cornelian,

talc, and amber, are among the substances which have

been used for the purpose. The forms of tobacco-pipes

admit of at least equal variety, but perhaps the most re-
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markable is the oriental hookah, in which the smoke is

purified by passing it through water. This is effected by
having an air-tight vessel half filled with water. On the

top of this vessel is a bowl to contain the burning tobacco,

and a small tube descends from the bowl into the water in

the lower vessel. The pipe is inserted into the upper part

of the vessel, above the level of the water. When the

smoker begins to draw through the pipe, he produces a
partial vacuum in the vessel, and this occasions the pres-

sure of the external air to force the smoke of the tobacco
downwards, through the small tube before mentioned, into

the water beneath. After losing its solid particles in the

water, the smoke bubbles up into the vacant space above,

and thence passes through the pipe to the smoker's mouth.
The pipe or tube is usually made flexible, and is often of

great length.

The tobacco-pipes most commonly used in this country
arc formed of a fine-grained plastic white clay, which is

called, from this application, pipe-clay. It is procured
chiefly from PurbecJc in Dorsetshire, and it is purified from
all foreign substances by working it with water into a thin

paste, and then either allowing it to settle in pits, or passing

it through a sieve, to separate the siliceous or other stony

matter. The water is subsequently evaporated until the
clav becomes of a doughy consistence, when it must be
well kneaded to make it uniform. It is finally formed into

cubical masses of about one hundred pounds each, and
from one of these the workman cuts off just enough to

make one pipe. Each piece is kneaded thoroughly upon
a board, and rolled out to nearly the form and size of a
pipe, with a projecting bulb at one end for the formation
of the bow). These pieces are laid aside for some time to

dry, and when the clay is sufficiently firm, they are sub-
jected to the curious process of boring. The workman
takes the roll of clay in his left hand, and with his right

inserts the end of an iron needle, previously oiled, in the
small end of the roll, and by dexterous management thrusts

the needle through the whole length of the roll, without
penetrating the surface. The bulb is then bent into the

proper position to form the bowl, and the piece of clay, with
the needle remaining, in it, is pressed into a mould to com-
plete its form.

Tobacco-pipe-moulds are formed either of copper, brass,

or iron, and each consists of two precisely similar halves,
with projecting pins in one half, and corresponding holes
in the other, which ensure their exact union. On their

inner surfaces, which are hollowed so as to fit the finished
pipe, may be added any ornamental device or inscription.

One half of the mould being laid flat, the pipe is placed in

it, covered with the other half, and then firmly pressed.
The bowl is partially hollowed by the finger, and com-
pleted by the insertion of an oiled stopper or mould. The
wire should then be thrust backwards and forwards until it

becomes visible in the bowl. The wires are now with-
drawn, and the pipes are taken out of the moulds, slightly

smoothed over, and laid aside to dry. After drying for a
day or two, any remaining roughness is removed by means
of an instrument of bone or hard wood, and then the pipes
are sometimes moulded a second time, and polished with a
piece of flint bored with holes, through which the stem is

passed repeatedly. Hitherto the pipes are straight in the
stem ; but before going to the kiln they are slightly bent.
It is said that a clever pipe-moulder will make three thou-
sand five hundred in one day.
The tobacco-pipe-kiln consists of a large but very light

cylindrical crucible, or sagger, with a dome-shaped top,
and a circular opening in one side for the insertion of the
pipes. This vessel is formed in the following curious
manner :—The bottom is composed of fragments of pipe-
stems, radiating from the centre, and coated at the circum-
ference with a layer of clay. A number of bowls of broken
pipes are inserted in this" clay, and in these bowls other
fragments of pipe are placed upright to form the sides of
the cylinder. The addition of a little clay, in a similar
manner to lath-and-plaster work, completes the solidity of
the work ; and in this way the whole of the vessel, including
the domed roof, and a series of vertical projecting ribs on
the outside of the cylinder, is completed. In like way,
also, the aperture by which the charge is inserted is closed.
This crucible or sagger is mounted in a brick furnace,
lined with fire-brick, in such a manner as to leave a space
of about four inches all round for the circulation of flame

;

and the effect of the before-mentioned fillets is to divide

this space into a series of flues, between which however
there is some communication through apertures in the

fillets. The pipes are placed in the kiln with their bowu
against the circumference, and their ends supported at a

considerable elevation upon circular pieces of clay set up

in the centre. Six small ribs project inwards round tlx

interior of the crucible, at various elevations, and each o'.

these will receive a range of bowls, while successive points

of support are provided in the centre for the pipes. By
this arrangement one furnace may contain fifty gross, or

seven thousand two hundred pipes, which may all be baked
within eight or nine hours. During the operation the fire

may be raised or damped, if necessary, by a plate sliding

over the chimney-top. The tobacco-pipe-kiln is engraved
and more fully described in Dr. Ure's ' Dictionary of Arts.'

(Penny Magazine, No. 496 ; Dr. Ure's Dictionary 1/

Arts, £c, pp. 1256, 1257.)

TOBAGO, an island in the Columbian Archipelago, in

11° 16' N. lat. and 60" 30" W. long. It is the most south-

ern of the Caribbee Islands, and lies about 25 miles north

of Trinidad. Its greatest length is 32 miles, and greatest

breadth about 13 miles. A mountainous ridge 1800 feet

high extends two-thirds of the length of the island, and
smaller cr.es proceed from it, rendering the general surface

of the interior irregular and abrupt. The valleys and

ravines are well watered, and there are alluvial plains of

small extent. The northern coast is lofty and rugged, and
the southern terminates in lowlands. Conical elevations,

which slope with a gentle descent, are often found isolated,

and as if rounded by the action of water. There are none
of the volcanic features which most of the neighbouring
islands present. Tobago is out of the range of hurricanes.

There are harbours on both the northern and southern
coasts for vessels of 150 tons. The capital and chief port

is Scarborough, on the northern coast. The climate is

said to be healthy in some accounts, but this may possibly
only refer to the elevated lands in the interior. Statistical

returns show that the mortality of the troops stationed in

Tobago has always been higher than in any of the other
islands of the West Indies. The exports consist almost
solely of the produce of the sugar-cane. In 1836, 109,640
cwts. of sugar, 128,970 gals, of molasses, and 435,994 gals,

of rum were exported, the total value of which was esti-

mated at 196,974/. In the same year the estimated value
of the imports was 73.947/. In 1839 the exports were
two-fifths less than in 1836, and in 1841 still less, but small
quantities of cotton and arrow-root were shipped.
The population of the island in 1835 was 10,385, con-

sisting of 250 male and 30 female whites ; 300 free blacks,
and 9805 apprenticed (black) labourers. On the 1st of

August, 1834, the number of registered slaves was 11,589,
for whose emancipation 233,875/T, or 20/. 3*. Id. per head,
was paid out of the parliamentary grant. On obtaining
their freedom many of them proceeded to the other islands,

in which there was a greater demand for labour.

Tobago was discovered by Columbus in 1496, and derives
its name from the pipe (' tobacco') used by the natives in

smoking the herb ' kohiba' (tobacco). At an early period
the British flag was planted on the island, and James I.

granted it to the Earl of Pembroke, but no attempt was
made by the English to colonise it. In 1632 the Dutch
formed a settlement and called the island New Walcheren,
but the Spaniards from Trinidad attacked and destroyed
the colony. Twenty years afterwards the Dutch returned,
and soon after a party of about a hundred Courlanders
arrived, the Duke of Courland, godson of James I., having
obtained a grant of the island. In the disputes which
arose between them and the Dutch the latter were success-
ful. The subsequent history of the island is not of general
interest. (Edwards's West Indies, vol. iv., p. 275.) In

1763 it was ceded by France to England. In 1781 the
French captured it, and in 1783 it was regularly ceded to

France by the treaty of Versailles. In 1793 General Cuyler
and 2000 men took the island, and it has ever since been a

British possession. Tobago has a local legislature, consist-

ing of the lieutenant-governor, a legislative council of nine,

and a house of assembly of sixteen members.
TOBIN, JOHN. The author of one play which still

holds possession of the stage—a play of considerable merit,

although displaying little of what may be termed original

genius—would scarcely be entitled to notice in a work
which does not profess to include the minor adventurers in

literature, were it not for the peculiar circumstances under
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which he devoted a .lfe to dramatic writing. John Tobin
was born at Salisbury in 1770. His father had property in

the Isle of Nevis, and from the political circumstances of

the period, thinking his presence necessary upon his plan-

tation, he took up his residence there, leaving three sons

Wider the care of their maternal grandfather. They were
placed at the free-school at Southampton, where John dis-

covered some precocious talents. His father, returning to

England, settled at Bristol in a mercantile employment,
where his sons became pupils of the Rev. Mr. Lee. John,

who was the third son, was in 1785 placed in the house of

a London solicitor, in which house he eventually became a

partner. His ambition was however early directed to

dramatic composition, and for fifteen years ne persevered

in offering to the theatres play after play, each of which
was uniformly rejected by the managers. Tobin had per-

haps more real talent than the greater number of those

who had possession of the stage, at a period when a suc-

cessful dramatic performance was not only highly paid,

according to any commercial estimate of literary merit,

but was very often a little fortune to its author. But the

stage was then also in the hands of three or four writers,

who perfectly understood the taste of the town, and espe-

cially adapted themselves to the peculiarities of the actors

who were to represent their characters. It was a necessary

consequence of this system that whilst no drama was com-
posed upon a principle of art—whilst no attempt was made
to sustain a plot by consistent and natural character, wit

or humour, pathos or poetry—whilst the author modelled
his jokes according to his conception of this comedian's

flexibility of face, and his sentiment with a due reverence

for that tragedian's stride and intonation,—there was still

something produced which was perfect in its way, through

the power of the machinery by which it was worked ; a

thing to move laughter or tears upon the stage, but singu-

larly provocative of sleep in the closet. This was the day
when the drama existed upon slang and clap trap, miscalled

comedy. Tragedy had died out in its dullness ; and farce

—not legitimate farce—demanded the five acts of Reynolds,

Morton, and George Colman the Younger. At this period

Tobin essayed to become a writer of comedy. He pro-

duced 'The Faro-Table,' 'The Undertaker,' and 'The
Suhool for Authors.' These were all rejected. He then

tried his hand at the romantic drama, and wrote with equal

ill success ' The Curfew ' and 'The Indians.' The latter

piece was called forth by the success of Sheridan's melo-

drama of 'Pizarro.' Some one, it is said, proposed this

question to Tobin at a social meeting where the state of

the drama was a subject of discussion: 'Would a revival

of the dramatic spirit which produced the plays of Shak-

spere and Fletcher be relished by the public ?' Tobin
thought it would, and he wrote 'The Honeymoon.' This

play was presented to the managers of Covent-Garden,

and refused. It was finally accepted at Drury-Lane, and
it was acted with a success which has attended very

few dramatic compositions. In the mean time its author,

who had a tendency to consumption, was obliged to leave

London, seeking the recovery of his health. He had
worked for many years at his profession by day. and at his

dramatic compositions by night. He died on the 8th of

December, 1804 ; and 'The Honeymoon' was pioduced at

Drury-Lane on the 31st of January, 1803. Those who cater

for the public taste have often an alacrity in discovering

the merits of a man when he is dead ; and so Tobin's

rejected pieces were eventually brought upon the stage.

They are forgotten. ' The Honeymoon' is exactly such a

piece as might have been calculated upon, looking at the

theory which is said to have suggested it. It is throughout

an imitation of the old dramatists; clever indeed—but as

an automaton compared to a man, for the breath of poetical

life has not been breathed into what moves before us in

the attitudes of humanity. The dialogue is skilful, the

chief situations are interesting, there is a proper quantity

of simile and other embroidery which looks like poetry.

But the high art with which the old dramatists worked is

not there. Tobin did the best he could as an imitator

;

but the Shaksperian drama is not a thing for imitation.

The great and essential spirit of poetry is ever the same
;

but it only becomes original as it puts on new forms, the

elements of which are to be found in the aggregate thought

of its owi age. The memoirs of John Tobin, with several

of his u iacted dramas, were published by Miss Benger, in

TOBIT (Tu/3iV : according to the Vulgate, Tobias), a

canonical book of the Old Testament, according to the

Roman Catholics, but the divine authority of which is

rejected by the Protestants. This book contains the his-

tory of Tobit, and purports to be written by himself.

Tobit was a native of Thisbe in Galilee, and belonged
to the tribe of Naphtali. He had one son named Tobias ;

and while the rest of his tribe sacrificed to Baal, he re-

mained steadfast in the worship of the Lord. He, with his

wife and son, accompanied the other Israelites in their

captivity to Nineveh, where he gained the favour of the

king Shalmanesar, and was appointed his purveyor. He
was thus enabled to acquire considerable property ; but
was deprived of it all in the reign of Sennacherib, in con-
sequence of having buried some Israelites whom the king
had slain, and he was obliged to flee from the city. He
was however recalled to Nineveh on the accession of Esar-

haddou, through the influence of Achkharius, who was
his own nephew, and held high offices in the court of the

king. Not long afterwards he buried again one of his

countrymen who had been slain, and being polluted, he did

not enter his house, but slept outside by the wall of the

courtyard with his face uncovered. While lying here the

sparrows dropped some warm dung into his eyes, which
occasioned total blindness. Tobit however did not lose his

confidence in God. Being reduced to poverty, he sent his

son Tobias to Rages (Rhagse) in Media, to obtain a sum of

ten talents, which he had left some years before with one
Gabael. Tobias was accompanied in his journey by an
angel, who, under the form of an Israelite of the name of

Azarias, was so kind as to offer himself as a guide. In the

course of their journey Tobias caught a fish in the Tigris,

of which he carefully preserved the heart, the liver, and
the gall, according to the directions of the angel, who ex-
plained their wondrous efficacy. At length they arrived

at Ecbatana, where Tobias married the daughter of Raguel,
his kinsman. Now the damsel had already been married
to seven husbands, but on the wedding-night of each the

evil spirit Asmodeus had killed them. Tobias however
burnt the liver and the heart of the fish, as he was ordered
by the angel, and by the smoke arising from them drove
the evil spirit straightway into Egypt. As Raguel would
not let his son-in-law leave Ecbatana immediately, the
angel was sent to Rages for the money ; and upon his re-

turning with it, Tobias went back to Nineveh, where he
cured Tiis father's blindness by rubbing his eyes with the

gall of the fish. Tobit continued to live happily till

the time of his death, which did not take place till he
was a hundred and fifty-eight years old. Afte? the death
of his parents Tobias removed to Ecbatana with his wife
and children, and died at the age of a hundred and twenty-
seven years.

The Book of Tobit is written in rather a pleasing style.

Sound criticism will scarcely regard it as a true history. It

is rather a tale written to inculcate the duty of trust in

God, and to show how such confidence will be recompensed
eventually. It also abounds in exhortations to practise

good works, and to continue steadfast in prayer.

The translation in the Vulgate was made by St. Jerome
from the Chaldee. It also exists in Greek, which is pro-

bably a translation of an old Hebrew original, of which
the Chaldee text used by St. Jerome was perhaps also a
translation. There is a %riac version besides, which dif-

fers considerably from the Greek and Latin ones. It seems
impossible to determine with any accuracy the time when
the book was written.

(K. D. Ilgen. Die Geschiehte Tobi's nach drei verse/tie-

denen Origtnalen, dam griech., dem lutein, des Hierony-
mus und einem syr. iibersetzt mil Anmerkun^en, &c,
Jen., 1800; De Wette, Einleitung in die b'ueher des

Allen Testamentes, p. 381, &c.)
TOBOLSK. Asiatic Russia, or the kingdom of Siberia,

was formerly divided into two great governments, Western
and Eastern Siberia, Tobolsk being the western and Irkutzk

the eastern. Tobolsk was subdivided into the provinces of

Tobolsk, Omsk, and Tomsk. Subsequently Tomsk was
erected into a separate government ; and in 1838 the province

of Omsk was divided between Tobolsk and Tomsk. The
government of Tobolsk, as now constituted, is bounded on

the north by the Frozen Ocean, on the west by the govern-

ments of Archangel, Orenburg, and Perm, and on the south

and east by Tomsk and Jenisseisk : the area is 519,200

square miles, and the number of inhabitants is 822,684, not
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including the part of the province of Omsk which was in-

corporated with it in 1838. On the west it is separated

from European Russia by the chain of the Ural Mountains.
The principal rivers are the Obi, the Tobol, the Irtisch,

and the Tura. In the south and south-western parts the

summer is warm and pleasant ; the winter is very cold, and
much snow falls. In the short summer there are some hot
days, but when the wind blows from the Frozen Ocean,
which frequently happens, the cold becomes very cutting.

The south and south-western parts of the government are

very fertile, and produce abundance of corn and flax. The
really agricultural districts are on the west, on the Tobol
and its tributaries, which yield luxuriant crops, and supply
with giain not only the tracts to the north, but the govern-
ments of Perm and Orenburg. There are also rich pas-

tures favourable for the breeding of horned cattle, horses,

and sheep. Here and there some camels are bred. This
part of Siberia is equally remarkable for the prodigious
quantity and value of the fish in the great rivers. The
mineral wealth contained in the mountains on the west
and southern frontiers is immense. The Ural Mountains
produce iron, copper, gold, and platina ; and the forges of
Ekaterinenburg are among the most extensive in the world.
From the shores of the Frozen Ocean to 60° N. lat. the
whole country is totally unfit for agriculture. It is

covered with thick forests, the ground of which is a
morass ; these gradually give way to a few pines and stunted
shrubs, and these too entirely disappear towards the Frozen
Ocean, where a little moss is almost the only sign of vege-
tation. The fishery and the chase of the fur-bearing ani-

mals are the only resources of this inhospitable tract.

The sable however, the most highly prized of these
animals, is nearly extirpated. Besides the Russians there
are among the inhabitants Mongols, Bokharians, Tunguses,
Samoiuds, Ostiaks, and wandering Tartars of different

tribes. The necessaries of life being abundant and cheap,
the inhabitants have no sufficient stimulus to rouse them
from the indolence which appears to be a predominant
characteristic of the people of this region.

TOBOLSK, the capital of the government of Tobolsk, is

situated in 58° 12' N. lat. and 68° 15' E. long., at the
(unction of the Tobol with the Irtisch, 582 feet above the
level of the Caspian Sea. It is divided into the uppei and
the lower town : the former, on the east bank of the
Irtisch, is on a hill, or rather ridge, which runs parallel to

the river, at a small distance from it ; the latter, which is

the larger, is in the interval between the ridge and the
river, and is exposed to inundations. The communication
between the upper and lower town is by a gently rising

causeway laid with planks, which is continued in a ravine
of the ridge, and is practicable even for carriages. The
view from the summit, which is 200 feet above the lower
town, though not very diversified, is striking ; the great
river, running in a semicircle, is the principal object; on
the right hand is the lower town ; beyond the river is a
verdant plain extending to the horizon, the uniformity of
which is interrupted only by the Tobol, of which there are

flimpses here and there, and by isolated Russian and
artar villages, most of which are near the river, and

among them the Tartar villages are always to be recog-
nised oy a little grove of trees (not pines'), which are their
burying-grounds. At the foot of the ridge some springs
issue, of which Professor Rose examined two, and found the
temperature of one to be 4-2°, that of the other 4-6°, by
Reaumur's thermometer; this temperature, he says, is

manifestly too high for the latitude of Tobolsk to be con-
sidered the mean temperature of the earth. Professor
Erman, who passed several months at Tobolsk in 1829,
found the temperature of the earth to be only 1-8" of
Reaumur's thermometer.
Tobolsk is the see of a Russian archbishop, the metro-

politan of all Siberia, and has a theological seminary, an
establishment for the education of schoolmasters, a gym-
nasium, and several other schools ; some printing-offices, a
Bible Society, and a theatre. The only manufactures of
importance are of Russia leather ; the Russian and Tartar
women make linen, carpets, and woollen cloth. There
are in all twenty-three churches, one German Protestant
church, two mosques, two convents, and the residence of
the governor-general. The population, consisting of Rus-
sians, Germans, and Tartars (the last are about a fourth
part of the whole), amounts to 20,000, exclusive of the
•o.diers, the clergy, and the exiles, for whom there is a

house of correction. The Tartars were formerly allowed
to live in the lower town, where a number of streets were
assigned to them ; but the crowded manner in which they

built their houses, rendering them very liable to fire, which
spread to the Russian streets, the Tartars were removed to

a separate quarter. The style of living and the manners of

the upper classes of society are not very different from
those of Europe. Kotzebue, during his exile, had the

gratification of seeing some of his own plays performed in

the theatre of Tobolsk ; and Dr. Clarke was of opinion that

in his time the society was as good as in any Russian city;

and it has doubtless continued to improve.* The inha-
bitants are distinguished for their hospitality to strangers.

Game is so extremely abundant in the vicinity of the

city, that partridges and grouse are the daily ana almost
necessary food of all classes. The cock of the wood
is not found in great numbers near the city till the winter
has become severe, but is brought from the country of the

Ostiaks, to the north, all the year round, as well as the

black cock and other game. The common use of these

and other articles of food, which in Europe are chiefly con-
fined to the tables of the richer inhabitants, ' forcibly

reminds us,' says Professor Erman, 'of the remark of

Paulus Jovius, in the sixteenth century, who affirmed that

the Russians lived less with refined elegance than in the

greatest abundance, for that the tables of the Russians
were constantly supplied, and at a cheap rate, with viands
which in Europe none but the most prodigal (luxuriosis-

simi) wished for or could obtain.' (See Pauli Jovii Dt
legat. Basilii Magni, Princip. Moscov. ad Clementem
VII., Pontiftc. Max. liber. In Comm. Rer. Moscov.,
p. 170.)

Though Tobolsk has no manufactures, it has a very con-
siderable transit-trade between European Russia and
China. The European traders arrive in the spring with
the goods destined for the Chinese, and at the end of
summer the boats return with their cargoes for Moscow
and Petersburg. The merchants from Tartary and Bok-
hara arrive at the beginning of the winter, and remain at

Tobolsk till the spring. All the sums collected as tribute
from the wandering tribes of the immense deserts are

brought to Tobolsk, where there are extensive magazines
for the various descriptions of goods.

In 1756 the Abbe Chappe d'Auteroche was sent by
Louis XV. to Tobolsk to observe the transit of Venus. He
erected a small observatory, and determined astronomically
the position of Tobolsk. Though no traces of the obser-
vatory now remain, Professor Erman, after much inquiry,
ascertained the spot where it stood, and found his ob-
servations very nearly corresponding with those of
Chappe :

—

Latitude, according to Chappe, 58° 12' 22" N.
Latitude, according to Erman, 58° 12' 13".9 N.

Humboldt's observations nearly coincide with the
above.

(Adolph Erman, Reise urn die Erde durch Nord Asien
und die Beiden Oceanen, en 1828, 1829, et 1830, erster und
zweiter band; A. von Humboldt, G. Ehrenberg, and
G. Rose, Reise nach dem Ural, dem Altai, und dem Kas-
pischen Meerc, erster band, Berlin, 1837 ; Horschelmann

;

Cannabic-h.)

TOCUYO. [Venezuela.]
TOD, an old measure of wool, fixed at two stones, or

28 pounds averdupois, by a statute of the 12th of Charles
II. As usual, there are several local tods.

TODDAT.!A, a genus of plants of the natural family of
Rutaceae, tribe Xanthoxylesp, which is itself sometimes
made into a distinct order. The name Toddalia is derived
from Toddali, the Malabar name of one of the species.
The genus is distinguished by having unisexual flowers,
the calyx 5-toothed. Petals 5. Stamens 5, longer than
the petals. Stigma almost sessile, peltate. Fruit fleshy,

5-furrowed, 5-ceIled, cells 1-seeded. Seed kidney-shaped.
Embryo arched. The species consist of moderate-sized
shrubs, with alternate trifoliate leaves full of pellucid dots.

Male and female flowers on different branches of the same
tree. Flowers in axillary or terminal racemes or panicles.

The species are few in number, and found in the hot paits

of India and in the Mauritius, as well as in Brazi ;
. The

Indian species are found in the Peninsula, but extend

* The Bi»t elcmrnti of European civilization nn introduced .v tb*
numrroiii Swedish piisoucrt of war ukcu nt tlu- battle ol I ullown. who inn
at Out time fat better iulormcd uid more poluUcd Hum the Rnoiuu.
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northwards as far as Nepaul and Derm Doon ; from Ne-
paul Dr. Wallich figured T. rloribunda'r.P/. As. Rar., t. 232).
1'. aculeata has prickly stems and branches, and extends to
30° N. lat., along the jungly base of the Himalayan Moun-
tains. The bark and root of this species are said to be
used as a cure for the remittent fever of such situations

;

and as many of the allied plants are possessed of bitter

with aromatic properties, it is probable that this plant also

mav be useful for such purposes.

TODI. [Perugia.!
TODIRA'MPHUS. [Kingfishers, vol. xiii., p. 229.]
tODUS. [Muscicapid-k, vol. xvi., p. 14.]

TOEPLITZ. [Teplitz.]

TOFA'NA. [Aqua Tofana.]
TOGA is the name given to the principal outer garment

worn by the Romans. The Romans generally wore the
same kind of dress as the other Italian nations and the
Greeks ; the toga alone is by some writers said to have
been derived from the Lydians, but this statement probably
arose from the belief that the Etruscans had come from
Lydia ; and that at least a particular kind of toga (the toga
praetexta) was introduced at Rome at a very early time
from Etruria, is expressly stated. (Livy, i. 8 ;

Pliny, Hist.

AW., viii. 74.) In later times the toga was the peculiar
garment of the Romans, which in times of peace they wore
both at home and abroad, and whenever they appeared in

full dress. Hence they are called gens togata (V irgil, Aen.,

i. 282) and togali (Sal lust, Jugurth., 21), in contradis-

tinction from other nations. The name 'toga' was, accord-
ing to Varro {De Ling. Lat., iv.* p. 33, ed. Bipont.), derived
from tegere, ' to cover,' because it covered the whole
body. Gellius (vii. 12) states that in early times it was
the only article of dress that was worn, but afterwards we
know that it was worn over other dresses. The right of
wearing it was the exclusive privilege of Roman citizens

of every age and sex. (Servius, ad Aen., i. 282.) Slaves,

foreigners, and Romans sent into exile were not allowed to

wear it. (Pliny, Epist., iv. 11 ; Horat., Carm., iii. 5, 10.)

The peculiarity of the toga as a Roman dress is also indi-

cated by the circumstance that comedies in which Romans
appeared on the stage and were represented with their

native costume, were called ' togatae,' to distinguish them
from Greek comedies. As the toga covered the whole
body with the exception of the left arm, it could not be
worn by a person while at work either at home or in the
field. (Juvenal, iii. 171 ;

Livy, iii. 26.)

The material of which the toga was made was woollen
cloth, which differed in thickness and fineness according
1c circumstances and the seasons. Under the empire per-

sons of rank used to have their togas made of silk. The
colour was usually white, probably the natural colour of

the wool. Those who appealed before the people as can-
didates for a public office, wore a particularly white and
clean toga (Candida), whence they derived their name of
candidates (candidati). On festive occasions too it was
considered a matter of importance that the toga should be
perfectly white. (Horat., Sat., ii. 2. 60 ; Cicero, in Vatin.,

13.) On melancholy occasions the Romans wore the toga
pulla, or 'dark-coloured toga.' (Cicero, in Vatin., 13; in

{'err., iv. 24.) Whether, however, the word pulla refers

to a particular dye, or whether it only means a dirty and
worn-out toira, which was also put on with less care than
usual, as seems to follow from the adjectives sordida and
squalida, which are often given to it (Livy, ii. 54; xlv. 20),

is not quite certain, though it is a well-known fact that the
mourning colour among the Romans was a dark blue.

Towards the end of the republic and under the empire the

toga, especially that worn by the emperors, was of a purple
colour, and was called trabea. This custom appears to

have been introduced by Julius Cmsar. (Cicero, Philip.,

ii. 34 ; Scrvius, ail Arn., vii. 612.) As early as the time of

Augustus many Romans had left off wearing the toga, and
taken to a kind of cloak called lacerna. This induced the
emperor, who was fond of restoring antient customs, to

enjoin the aediles to see that no Roman should appear in

the forum or circus without the toga. (Sueton., Aug., 40.)

Tbe toga during the empire continued to be the honourable
dress which was worn by persons of rank, as senators,

judges, priests, and by clients when they saluted their

patrons or received the sportula (Martial, xiv. 125), and
especially on all occasions where the emperor was present.

fhe mode or fashion of wearing the toga appears to

have been variously modified in the course of time, al-

though the general character always remained the same.
A great difference seems to have existed in the quantity of
cloth used for it, as some statues present a richer drapery
than others. Respecting its form and the manner of put-
ting it on, nothing can be said with certainty, notwith-
standing the description in Quinctilian (xi. 3, 137, &c.)
and the many statues with togas still extant. Those who
are curious about this matter may consult an excellent
article in the ' Dictionary of Greek and Roman Antiquities,'

under ' Toga.'

Besides the different kinds of togas we have mentioned
above, the following must be noticed :

—

1. Toga praetexta was worn by the children of the
nobles, by girls until they married, and by boys until they
attained the age of puberty (fourteen), when they exchanged
it for the toga virilis, also called pura, libera, or recta,
which was the usual white toga described above. The
praetexta was also the official robe of the higher magis-
trates of the city and the munieipia, as well as of the colo-
nies. The name praetexta was derived from the circum-
stance of this toga being adorned with a broad purple
border (latus clavus).

2. Toga picta was a toga ornamented with embroidery
and gold according to the Etruscan fashion. It was worn
by generals in their triumph, whence it was also called
toga Capitolina. During the empire it was also worn by
the consuls and praetors when they were present at the
public games. •

(Ferrarius and Rubenius, De Re Vestiaria ; Becker,
Gallus, ii., p. 78, &c.

;
Dictionary of Greek and Roman

Antiquities, under 'Toga.')

TOGGENBURG, the Upper and Lower, a long valley
in the north of Switzerland, was formerly the name of a
county lying between the territories of the Abbey of St.

Gallen, the Thurgau (Thurgovia), and the cantons of Zurich
and Appenzell. It is separated from these cantons by
mountains, which contract its breadth ; it is however above
50 miles in length, and its area 250 square miles. It is

traversed by the river Thur, from which it is sometimes
called the Thurthal (or Valley of the Thurj. The cliief

occupations of the inhabitants are agriculture, pasturage,
and partly weaving linen and spinning cotton for the large

establishments in the towns.
In the fifteenth century the counts of Toggenburg were

among the richest and most powerful landholders in Sw it-

zerland. The line of the counts becoming extinct in 1036,
they were succeeded by the barons of Rason as the next heirs

:

thev indeed confirmed to the inhabitants the great privileges

which had been granted to them by the last count of Tog-
genburg, but in 1469 sold the county to the abbot of St.

Gallen. Unhappy differences ensued. The abbots wished
to govern despotically, and the inhabitants to preserve
their privileges, founded on the charter granted them
in 1339, by count Donatus, and confirmed by Frederick,
the last count, by which Ihey were empowered to con-
clude after his death an alliance with the Swiss for the
security of their rights. Such an alliance they afterwards
concluded with the cantons of Glarus and Schwyz. The
oppressive conduct of the abbots twice led to a san-
guinary conflict. The first time was in 1712, when seve-
ral of the cantons took part in the contest, which was
ended, in 1718, by a convention concluded at Rorschach.
Fresh conflicts arose in 1755-1759. At present Upper and
Lower Toggenburg form the fourth and fifth districts of the

canton of St. Gallen. Here are the little manufacturing
town of Lichtensteig, which may be called the capital

;

and the small mountain-village of VVildhaus, 2010 feet

above the Lake of Zurich, the birthplace of Ulrich
Zwingli.

(Stein, Geog. Lexicon ; Cannabich ; Hurschelmann
;

Brockhaus, Conversations Lexicon.)
TOGRAI, or TOGHRAI, the surname of Abu Ismail

Hosein Ben 'Ali Ben Mohammed Mowayyed ed-Din al-

Issfahani, and the name by which he is commonly known.
He was descended from Abif1-Aswad ad-Doioli, one of the

most celebrated of the companions of Mohammed, and was
born at Ispahan in the fifth century of the Hejra, or the

eleventh of the Christian sera, and gained great reputation

as a poet. He was at first in the service of the celebrated

Melek Shah (a.h. 465-485; a.d. 1073-101)2; and his son

Mohammed, the third and fifth sultans of Persia of the

Seljukian dynasty; and he afterwards became vizir to

Mas'oud, the son of Mohammed, and Sultan of Mosul.
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When this prince revolted from his brother Mahmud, the

seventh Seljukian Sultan of Persia, and was conquered in

the battle at Esterabad near Hamadan, a.h. 514 (a.d.

1130), Tograi was taken prisoner, and was at first kindly

treated by the conqueror. This however excited the jea-

lousy of his vizir, Abu Talib 'Ali Ben Ahmed as-Semi-
remi, who caused Tograi to be secretly put to death, a.h.

515 (a.d. 1121), under the pretence of his being a heretic

who believed the doctrines of the Molaheds or Israae'lites,

but in reality from fear of his talent?. This is the account
of his death given by Abulfeda (' Annal. Moslem.,' vol. iii.,

p. 417) and flbn Khallekan (' Vit. Illustr. Viror.,' $ 196, ed.

Wiistenf.) ; that given by Leo Africanus (' De Vir.

Illustr. Arab.,' cap. 13) is somewhat different. He was
rather more than sixty lunar, or fifty-eight solar, years old
at the time of his death. He appears to have enjoyed a
great reputation, and was distinguished by several titles or

surnames. The word Tograi is the name given to the per-

son employed by the sultan to write on all the imperial

decrees and proclamations his name and titles in a pecu-
liarly large and flourishing character, which is called, from
a Persian word, the logra ; and from Tograi s skill in wri-

ting this, or perhaps from his celebrity as an author, he
derived the title of ' Fakhr al Cottab,' or the Glory of Wri-
ters. His surname ' Al-tnonshi ' signifies a person employed
to draw up the letters written in the name of the prince

;

and that of ' Alostad ' means the master or doctor.

The most celebrated of his*poems, and the only one which
has been published, is that entitled ' Lamiato 'l-'Ajam,' which
he composed in Arabic at Bagdad, a.h. 505 (a.d. 1111-2).

It derives its name ' Lamiat ' from the circumstance that all

the verses end with the letter lam, or / ; and ' al-'Ajam,' that
is, • of the Persians,' is added to distinguish it from a cele-

brated Arabic poem written by Shanfara, and entitled ' La-
miato 'I-'Arab. It is a poem of the elegiac kind, written
in a plaintive style, and composed of distichs ; and has been
frequently published and translated. The first edition is

that by the elder Pococke, Oxford, 1661, 8vo., with a Latin
translation, and copious elementary notes. At the end of
the volume is a treatise on Arabic prosody by Samuel
Clerk, the University printer. There is an edition by
Matthias Anchersen, with an unedited Latin translation
by Grolius, published in 1707, Utrecht, which is now ex-
ceedingly scarce, as almost all the copies were lost at sea.
Tograi's poem was also published m Arabic, together
with that hy Shanfara, by H. A. Frahn, Casan, 1814, 8vo.
It was translated into English by Leon Chappilow, Cam-
bridge, 1758, 4to. ; into French by Pierre Vattier, Paris,

1660, 8vo. ; into German by Reiske, Friedrichstadt (Dres-
den), 1756, 4to. A fuller account of the editions and
translations of this poem may be found in Schnurrer's
' Bibliotheca Arabica,' and Zenker's ' Bibliotheca Orientalis,'

Leipzig, 1810, 8vo. Tograi also wrote a work on alchemy,
entitled ' Directio in Usum Filiorum,' which title has been
the occasion of D'Herbelot's making a great mistake as to
the contents of the book.

(Schnurrer, Biblioth. Arab. ; De Sacy's article on Tograi,
in the Biograph. Unicers.; Wiistenfeld, Geschichte der
Arabitehen Aerzte und Natur/orscher, Gottingeri, 1840,
{151, p. 87/)

TOISE, a French measure of six French feet, particu-
jarly used in all the older French measures of the earth.
[VY EIGHTS AMD MEASURES.]
TOKAT, or TOCAT, a town of Asia Minor in 40° 16' N.

lat. and 36" 45' E. long. The antient name of the place is

supposed to have been Berisa : under the lower empire it was
called Eudocia, and the same name is given to it by the
Armenian writers. That it is not the site of Comana
Pontica, as was formerly supposed, is now quite certain.
Tokat is surrounded by hills, which enclose it on three
sides, the only opening being to the north-east ; a small
stream runs through the town in the same direction, which
joins the Tokat-Sti (ancient Iris) a little below the city.

The town is not walled ; the streets are paved. The houses
are all tiled (»>. not flat-roofed), and the higher class of
them built with unburnt bricks, but the greater part are
merely wooden sheds, and give a mean appearance to the
town. The streets are filthy and narrow ; and from the
eaves of the houses nearly meeting overhead, are very
gloomy. Still some of the edifices are of good size, and
parts of the town are tolerably neat for a Turkish city.
Fires are frequent in Tokat. The luxuriant vegetation of
the garden* in and near the town, the fijthinees of the

streets, and the abundance of fruit, occasion malignant

fevers in summer and autumn. Tokat is under the Bey of

Sivas. It is stated by Mr. Vice-Consul Suter to contain

about 6730 families ; of whom 5000 are Mussulmans, 1500

Armenians, 150 Greeks, 50 Jews, and 30 Roman Catholics.

The place is the scat of an Armenian bishopric, and there

are seven churches and thirty priests of that persuasion.

The place has lost much of its former commercial impor-

tance, and the import trade is now limited to supplying the

local consumption of the neighbouring villages. The
merchants obtain what they require from Constantinople.

There is an extensive dyeing establishment in which British

calicoes and indigo are used ; there is also an establish-

ment for printing on cotton (by hand) ; the cloths arc

partly those of the country, but chiefly British muslins,

of which many are thus required. Copper from the minet

of Arghana is brought to lokat to be refined ; and there

are manufactures of the raw silk brought from Amasia and

other places.

(Mr. Vice-Consul Suter's Notes on a Journeyfrom Erz-

rum to Trebizond, in ' Geog. Journ.,' vol. x. ; Smith and

Dwighfs Researches in Armenia.)
TOKAY is an ill-built town in the county of Zemplin,

in Upper Hungary, on the river Bodrog, at its confluence
with the Theiss. Tokay contains 4500 inhabitants, and

has four churches,—one Roman Catholic, one Lutheran,
one Calvinist, and one United Greek ; one convent of

Piarists and one of Capuchins. It is situated in 48° 7' N.
lat. and 21° 25' E. long., at the foot of the Hegyalla, a

chain of hills which is about 30 miles in length, from
Szanto to Tornya, 8 or 9 in breadth, and the highest point

700 feet above the level of the sea. The whole of it. to

the height of 250 feet, is planted with vines, which Beh
IV. had brought to Hungary by Italian colonists ; but the

finest wine is produced on the small isolated hill called

the Theresienberg or Mezes-Mali (honey from the corabX
The greater part belongs to the crown : the other chief

owners are Prince Bretzenheim, and the family of Szirmay.
At the foot of the several vineyards of the Hegyalla the

places are situated, the inhabitants of which are employed
in the cultivation of the vine : the wines of Tallya, Tarczal,

Zombor, Tollsva, and Mad, all which are in the neigh-
bourhood of Tokay, are considered as the best. The whole
produce is estimated at 150,000 to 200,000 eimer (the

eimer in Upper Hungary is nearly 20 English wine gal-
lons, not imperial gallons). All these wines of the Heg-
yalla are comprehended under the name of Tokay, though
they differ a little in quality : those of Tokay and Tarczal
are the finest. A great deal of wine which is sold as

Tokay is produced in other parts of Hungary. The supe-
riority of the wines of Tokay is owing partly to the climate
and partly to the great care taken in the cultivation of

the vines, in the selection of the grapes, and in the pre-
paration of the wine. The vines are grown on the sides of

the mountain, where ranges of stones are piled up, which
protect the soil against torrents of rain, and, by reflecting
the rays of the sun, greatly increase the heat. The ground
is turned up with the spade three times in the season-
Throughout this district the fully ripe grapes are gathered
one by one, without throwing the bunches with the stalks,

and the fruit, in the different stages of maturity, into the
press, as in other parts of Hungary. The wine is of three
sorts. 1. The Essence. The grapes being put into a barrel with
holes at the bottom, their own weight presses out the juice,
which is sweet and thick. 2. The Aiubruch. This wine
is made from the grapes which have furnished the essence.
On these grapes new wine of fresh grapes is poured, and a
slight pressure applied. This wine is chiefly that sold
abroad as Tokay ; it has an aromatic flavour, and is not fit

to drink till it is three years old. 3. The Muslas, or
Muschlas, is obtained by pressure with the hands and the
addition of new wine. The prices of the Essence and
Ausbruch arc very high in the country itself and at
Vienna.

Tokay, though a small town, is a place of considerable
trade, not only as being the centre of the wine trade, but
likewise having great magazines of the salt of Marmaroz,
which is exported to all parts of the kingdom. The annual
fairs are much frequented. The vintage at Tokay gives

occasion to a truly national festivity, at which great num-
bers of the nobles of the country are present. This ffte

affords the best opportunity of studying the character and
manners of the several nations of which the population of
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Hungary consists. The grave character of the Magyars is

manifested even in their national songs, while those of
the Germans and Slavonians are for the most part cheerful
and gay.

(Jenny, Handbuch fur Reisende in dem Oesterreichi-
schen Kaiaerstaaie ; Cannabich, Lehrbuch der Geographie ;
Stein, Handbuch, by Horschelmann ; Brockhaus, Conver-
sations Lexicon ; C.W. Rbhrdauzand H. E. Lloyd, European
Commerce.}
TOLAND, JOHN, was born on the 30th of November,

1G69 or 1670 (it is not certain which 1, in the most northern

Fart of the county of Londonderry, in the peninsula called
nis-Eogan, whence in one of his works, published with a

Latin title, he called himself Eoganesius. Though it is

not known who his parents were, it is known that they
were Roman Catholics. He tells us of himself, ' Being
educated from my cradle in the grossest superstition and
iilolatry, God was pleased to make my own reason, and
such as made use of theirs, the happy instruments of my
conversion.' (Christianity not Mysteriovs, Preface, p.
viii.) And again, alluding, in his ' Apology ' (p. 16), to a
charge made against him that he was a Jesuit, he says that
' he was not sixteen years old, when he became as zealous

airainst Popery as he has ever since continued.
Vet in Ireland that malicious report gained upon some
few, because his relations were Papists, and that he
happened to be so brought up himself in his childhood.'

He was sent first to a school at Redcastle near London-
derry, where, we are told, that, having been christened
Janus Junius, he was laughed out of this name by the
boys, and took the name of John, which he ever after kept.

He went in 1687 to the university of Glasgow, and after

being there three years, to the university of Edinburgh,
where he got a diploma as Master of Arts, in June, 1690.

Shortly after this he went into England, where managing
to gain the favour of some influential dissenters, he was
sent by them to the university of Leyden to study, and
prepare himself for the duties of a minister.

He stayed at Leyden about two years, and made the friend-

ship of Le Gere, Leibnitz, and other learned men, with
whom he afterwards corresponded. On his return to Eng-
land he went for some time to Oxford, where he employed
himself chiefly in collecting materials on various subjects

in the Bodleian library. The vanity of his character, and
the ostentatious avowal of free-thinking on religion, appear
to have made him conspicuous at Oxford, as they did every-

where else through the whole of his life. But in a reply to

a letter of advice which he received here, he denied his

being either an atheist or a deist. (Collections of Several
Pieces of Mr. John Toland, &c, vol. ii., p. 302.)

At Oxford he began his ' Christianity not Mysterious,'
w hich was published in London in 1696, the year after his

leaving Oxford. The remainder of the title, viz., ' A
Treatise showing that there is nothing in the Gospel
contrary to reason nor above it, and that no Christian

doctrine can be called a Mystery,' more fully explained
the object of the publication. The work created a very
eonsiderabl' sensation, and elicited much attack and some
persecutiorf.

In 1697 Toland returned to his native country. Mr.
Molyneux wrote to Locke, April 6th, 1697, from Dublin :

' In my last to you, there was a passage relating to the

author* of " Christianity not Mysterious." I did not then
think that he was so near me as within the bounds of this

city; but I find since that he is come over hither, and
have had the favour of a visit from him. I now under-
stand, as I intimated to you, that he was born in this

country, but that he hath been a great while abroad, and
his education was for some time under the great Le Clerc.

But that for which 1 can never honour him too much is

his acquaintance and friendship to you, and the respect

which on all occasions he expresses lor you. I propose a
great deal of satisfaction in his conversation—I take him
to be a candid free-thinker, and a good scholar. But
there is a violent sort of spirit that reigns here, which
begins already to show itself against him, and I believe

will increase daily ; for I find the clergy alarmed to a
mighty degree against him ; and last Sunday he had his

welcome to this city, and hearing himself harangued
against out of the pulpit by a prelate of this country.'

( Locke's Works, vol. viii., p. 405, 8vo., ed. 1799.) Toland
appears to have become acquainted with Locke ; and this

acquaintance he made the most of in conversation at

P. C., No. 1555.

Dublin. In Locke's reply to the bishop of Worcester,
who, in defending the doctrine of the Trinity against
Toland, had connected Locke with him, he showed that
he did not reciprocate in an equal degree Toland's friend-
ship and esteem for him. Mr. Molvneux wrote of him
afterwards, May 27, 1697 : ' Truly, 'to be free, I do not
think his management, since he came into this city, has
been so prudent. He has raised against him the clamour
of all parties, and this not so much by his difference in
opinion, as by his unreasonable way of discoursing, pro-
pagating, and maintaining it. . . . Mr. Toland also
takes here a great liberty on all occasions, to vouch vour
patronage and friendship, which makes many flirt rail at
him rail also at you. I believe you will riot approve of
this, as far as I am able to judge, by your shaking him off,

in your letter to the bishop of Worcester ' (p. 421% Anil
Locke, on June 15, wrote what is worth quoting for

itself, as well as for the opinion implied of Toland : ' As
to the gentleman to whom you think my friendlv admon-
ishments may be of advantage for Ws 'conduct hereafter,

I must tell you that he -is a man to whom I nevi<r

wrote in my life, and I think I shall not now begin ; ami
as to his conduct, it is whatT never so'much as spoke to
him of: that is a liberty to be taken only with friends and
intimates, for whose conduct one is mightily concerned,
and in whose affairs one interests himself. 1 cannot but
wish well to all men of parts and learning, and be ready
to afford them all the civilities and good offices in my
power ; but there must be other qualities to bring me to

a friendship, and unite me in those stricter ties of concern :

for I put a great deal of difference between those whom 1

thus receive into my heart and affection, and those
whom I receive into my chamber, and do not treat them
wilh a perfect strangeness ' (p. 425). Pecuniary difficulties

and persecutions together obliged Toland to leave Ire-

land in a very short time. The parliament at Dublin
voted that the book should be burnt by the common
hangman. Mr. Molyneux gives an account of his de-
parture in another letter written to Locke.
He went to London, and, nothing daunted, published

' An Apology for Mr. Toland, in a Letter from himself to

a Member of the House of Commons in Ireland, written

the day before his book was resolved to be burnt by the
Committee of Religion ; to which is prefixed a Narrative
containing the occasion of the said Letter.' He now
devoted himself very vigorously to book-making of all

sorts, in politics, theology, literature
;

showing always,

even in the pamphlets which the mere passing occasions

called forth, a degree of genius and erudition deserving

of a better fate than his very scanty and precarious
earnings. He published in 1698 a pamphlet, just after

the Peace of Ryswick, when there arose the question what
forces should- be kept on foot, entitled, ' The Militia

Reformed, or an easy scheme of furnishing England with
a constant Land Force, capable to prevent or to subdue
any foreign power, and to maintain perpetual quiet at

home, without endangering the public liberty;' and in

the same year his ' Life of Milton,' which was prefixed to
' Milton's Prose Works,' in 3 vols, folio. Then came, in

1699, the ' Amyntor, or a Defence of Milton's Life,' in

answer to a criticism of Dr. Blackall, bishop of Exeter, on
some incidental remarks made by him in his ' Life of
Milton' on the genuineness of some parts of Scripture.

There followed in rapid succession his editions of Hollcs's

' Memoirs,' and of Harrington's Works, with a Life of

Harrington prefixed ;
' Clito,' a poem on the force of

eloquence ;
' Anglia Libera, or the Limitation and Suc-

cession of the Crown of England explained and asserted,'

and other political pamphlets. The ' Anglia Libera' was
published in 1701, on the passing of the act which settled

the crown on the Princess Sophia of Hanover and her

heirs, after the death of William, and of Anne without

issue ; and Toland went over to Hanover and managed to

get presented to the electress by the earl of Macclesfield,

who had been sent on a special mission to carry the act to

the electress, and then presented his ' Anglia Libera 'to

her with his own hands. He afterwards stayed in Han-
over for some short time, and went from thence to the

court of Berlin, acting at these courts apparently as a
sort of political agent, and making the most of the recom-

mendations which he carried from the English govern-

ment to extend his reputation for literature and learning.

He won the good opinion both of the Princess Sophia and
Vol. XXV.—

E
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of the queen of Prussia

;
they both courted his conversa-

tion, and afterwards his correspondence. On the occasion

of his first visit to Berlin he held a theological discussion

with Beausobre in the presence of the queen, who acted as

a sort of moderator, and closed it, on observing that the

disputants were beginning to lose their temper. His letters

to Serena, published in 1704, were addressed to the queen

of Prussia.

In 1702, in an interval of his residence abroad, he
published ' Vindicus Liberius, or Mr. Toland's Defence of

himself against the Lower House of Convocation and

others.' In this work his opinions have assumed a very

subdued tone, which is perhaps to be accounted for in a

great measure by the prospect of political advancement
which seemed to be opening for him. ' Being now arrived

to years that will not wholly excuse inconsiderateness in

resolving, or precipitance in acting, 1 firmly hope that

my persuasion and practice will show me to be a true

Christian, that, my due conformity to the public worship

may prove me to be a good churchman, and that my
untainted loyalty to King William will argue me to be

a staunch commonwealth's man.' Subsequent theological

works showed this to have been a moderation merely

assumed for^he time.

The mask of orthodoxy was thrown off in a pamphlet
which he published in 1705, in the title of which he did

not scruple to designate himself a Pantheist : ' Socinian-

isra truly stated, being an example of fair dealing in

theological controversies ; to which is prefixed Indifference

in disputes recommended by a Pantheist to an orthodox

friend.' But he was now enjoying the zealous patronage

of Harley, afterwards earl^of Oxford, who had in the

previous year become secretary of state, and he probably
thought he could again afford to be a free-thinker.

Harley employed him to write several political pamphlets,

and sent him abroad again in 1707, to Germany and
Holland. The nature of his connection with Harley may
be gathered from the following extract from one of his
' Memorials to the Earl of Oxford,' which are printed in

a posthumous collection of his pieces written at a time when
the zeal of his patron had cooled :

—
' I laid an honester

scheme of serving my country, your lordship, and myself;
for seeing it was neither convenient for you nor a thing at all

desired by me, that I should appear in any public post, I

sincerely proposed, as occasions should offer, to com-
municate to your lordship my observations on the temper of

the ministry, the dispositions of the people, the condition

of our enemies or allies abroad, and what I might think

most expedient in every conjuncture ; which advice you
were to follow in whole, or in part, or not at all, as your own
superior wisdom should direct. ... As much as I

thought myself fit, or was thought so by others, for such
general observations, so much have I ever abhorred, my
lord, those particular observers we call spies; but I

despise the calumny no less than I detest the thing.'

(vol. ii., p. 223.) Toland was abroad on this occasion

for about three years, acting as a sort of political spy
for Harley, though he disavowed the name, and eking
out his subsistence by his pen, and apparently in any
way that presented itself. He made a trip from Hol-
land to Vienna, commissioned by a wealthy banker to

procure for him from the imperial ministers the rank of a
count of the empire ; but he did not succeed in attaining

the object of his mission. He managed in Holland to

ingratiate himself with Prince Eugene, who was very

attentive and liberal to him. In the ' Memorial ' to the
Earl of Oxford, which has been before quoted, Toland
mysteriously connects this prince with his mission to

Vienna, and cunningly tries to give this foolish journey a
character of great dignity and honour. ' My impenetrable
negotiation at Vienna, hid under the pretence of curiosity,

was not only applauded by the prince that employed me,
but also proportionably rewarded ' (p. 225). In due time
he quarrelled with Harley, and then wrote pamphlets
against him. As a Whig pamphleteer, he had the honour
or Swift's notice in ' Toland's Letter to Dismal.'

The principal publications of Toland which remain to

be mentioned are the following, with the dates of their

appearance :—a volume published at the Haeue in 1709,

containing two I,atin essays, with the titles ' Adeisiduemon,
xeu Titus Livius a Superstitione Vindicatus,' and 'Origincs
Judaicse, seu Strabonis de Movse et Keligione Judaica His-
toria breviter illustrata ;' ' The Art of Restoring, or the

Piety and Probity of General Monk in bringing about the

last Restoration, evidenced from his own Authentic Letters,

with a just account of Sir Roger, who runs the parallel a»

far as he can ' (by Sir Roger was meant the earl of Oxford,
his former patron, who was then plotting the restoration

of the Pretender); and ' A Collection of Letters by Gene-
ral Monk, relating to the Restoration of the Royal l-anrily.'

both published in 1714 ; ' Reasons fcr Naturalizing the
Jews in Great Britain and Ireland, on the same footing
with all other nations, with a Defence of the Jews against
all Vulgar Prejudices in all Countries,' published in 1714

:

' The State Anatomy of Great Britain, containing a par-
ticular account of its several Interests and Parties, their

bent and genius, and what each of them, with all the rest of

Europe, may hope or fear from the reign and family of

King George,' which work called forth several answers,
that led Toland to publish a second part; ' Nazarenus.
or Jewish, Gentile, or Mahometan Christianity, containing
the History of the Antient Gospel of Barnabas, and the
Modern Gospel of the Mahometans, attributed to the same
Apostle, this last gospel being now first made known
among Christians : also the original plan of Christianity,

occasionally explained in the Nazarenes, whereby divert

controversies about this divine (but highly perverted) in-

stitution may be happily terminated ; with the relation
of an Irish manuscript of the four gospels, as likewise a
summary of the antient Irish Christianity, and the reality

of the Keldees (an order of lay religious), against the two
last bishops of Worcester,' which appeared in 1718 ; ' Pan-
theisticen, sive Formula celebrandee Sodalitatis Socraticse.

in tres partes divisa, quae Pantheistarum sive sodalium
continent, 1, Mores et axiomata; 2, Numen et philoso-

Imiam ; 3, Libertatem et non fallentem legem neque fal-

endam : Prssmittitur de antiquis et novis emditorum soda-
litatibus, ut et de universo infinito et seterno, diatriba.

Subjicitur de duplici Pantheistarum philosophia sequenda.
ac de viri optimi et ornatissimi idea, dissertatiuncula,'

published in 1720 ; and in the same year, ' Tetradymus
;'

and in 1721, ' Letters from the Right Honourable the late

Earl of Shaftesbury to Robert Molesworth, Esq., now Lord
Viscount of that name ; with two letters written by the
late Sir John Cropley.'

Some of these titles show at once the learning and the
fantastical pedantry of Toland. The ' Tetradymus ' con-
sists of four treatises, which bear the names Hodegus, Cly-
dophorus, Hypatia, and Mangoneutes, and have for their
respective subjects the pillar of cloud and fire which led
the Israelites, and which Toland argues was no miracle

;

the exoteric and esoteric philosophy of the antients ; an
account of the female philosopher Hypatia, ' who was
murdered at Alexandria, as was supposed, at the insti-
gation of the clergy ;' and an answer to Dr. Mangey, who
had attacked his ' Nazarenus.' The ' Nazarenus ' and the
' Pantheisticon ' had again evoked the anger of the cnurch.
Dr. Hare, dean of Worcester, in a treatise against Hoadley,
spoke of Toland as often quoting Locke to support notions
he never dreamed of. Toiand published an advertisement
to the effect that he had never quoted or even named
Locke in his writings. Hare issued a counter-advertise-
ment, in which he directs ' makes great use of Mr. Locke's
principles' to be read instead of ' is often quoted to sup-
port notions he never dreamed of.' Toland then published
a pamphlet, with the title ' A Short Essay upon Lying, or
a Defence of a Reverend Dignitary, who suffers under the
Persecution of Mr. Toland, for a lapsut calami.' This
pamphlet, with Hare's advertisement, was reprinted at
the end of the ' Tetradymus.' Hare returned to the charge,
and, in the preface to a new edition of his work, speaks of
' downright Atheists,' such as the impious author of the
' Pantheisticon.'

Towards the close of his life, Toland, whom all his lite-

rary industry could not keep from pecuniary difficulties,

found a benefactor in Lord Molesworth. Mr. Disraeli,
who has devoted a chapter to Toland in his ' Calamities of
Authors,' mentions, from Toland's papers which he has
seen, the paltry sums which he generally received for his
writings. ' For his description of Epsom he was to receive
only four guineas in case 1000 were sold. He received
ten guineas for his pamphlet on Naturalising the Jews,
and ten guineas more in case Bernard Lintott sold 2000.'

And in another place, in the ' Quarrels of Authors,' in the
chapter headed ' Lintott's Account-Book,' he says, • It

appears that Toland never got above 57., 10/., or 20/. for
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his publications. . . . All this author seems to have
reaped from a life devoted to literary enterprise, and phi-
losophy, and patriotism, appears not to have exceeded
200/.' This last statement must be an exaggeration. Fur-
ther details as to Toland's literary gains, derived also from
Lintott's Account-Book, are to be found in Nichols's 1 Lite-
rary Anecdotes,' vol. v., p. 302.
Toland died at Putney, where he had lodged for about

four years previous, choosing that place on account of its

convenient distance from London, on the 11th of March,
1722. ' Never,' says Mr. D'Israeli, ' has author died more
in character than Toland : he may be said to have died
with a busy pen in his hand. Having suffered from an
unskilful physician, he avenged himself in his own way

;

for there was found on his table an " Essay on Physic
without Physicians." The dying patriot-trader was also

writing a preface for a political pamphlet on the danger of
mercenary parliaments ; and the philosopher was compos-
ing his own epitaph, one more proof of the ruling passion
predominating in death ; but why should a Pantheist be
solicitous to perpetuate his genius and his fame ?'

Toland's posthumous works were published in 1726, in

2 vols. 8vo., with a Life by Des Maizeaux prefixed, and were
republished in 1747. Trie contents of tnese two volumes
are an additional proof of the versatility of his powers :

they contain, together with many other essays, the Memo-
rials to the Earl of Oxford which have been referred to,

and several private letters ; an account ofGiordano Bruno

;

t he Secret History of the South-Sea Scheme, in which
Toland had been concerned ; a Plan for a National Bank

;

and a proposal, in Latin, for a new complete edition of
Cicero.

' An Historical Account of the Life and Writings of the
late eminently famous Mr. John Toland, by one of his

most intimate friends, in a letter to the Lord ,' was
published in 1722; and is attributed to Curll. This is

not so minute a biography as Des Maizeaux's, and is rather

a sketch of his writings and opinions. There is appended
to it a complete list of Toland's works, many of the smaller
of which are not named in this article.

Toland's works have never been collected, and the noto-

riety which attended him during his life having soon died

away, they are now little known. But they are almost all

of some worth, and his political writings may throw some
little light on the history of the times.

TOLEDO, a province of Spain, formerly part of New
Castile, but now a separate province. It is divided into

three large districts, Toledo, Ocana, and Talavera, com-
prising 282 towns and hamlets. Its boundaries are, to the

north the province of Madrid ; to the east that of Cuenca

;

to the south LaMancha; to the west Estremadura ; and to

the north-east the province of Avila. It covers a surface of

734 square leagues (Spanish), and is watered by five rivers,

the Tagus, the Tajuna, Rio Ansares, Guadarrama, and
Alverche, besides other inconsiderable streams. A chain
of lofty mountains, called ' Los Montes de Toledo,' inter-

sects it from east to west.

TOLE'DO (Toletum), a large city of Spain, and the
capital of the province of that name, is situated on a rocky
eminence surrounded by the Tagus, except on the northern
side, in 39° 52* N. lat, 4° 11' W. long. It is a very antient

city. Pyrrhus, one of the fabulous kings of Spain, is

sometimes called the founder. Its origin is also attributed

to some Jews who migrated to Spain during the period of

the second temple in Jerusalem, and who called it Tole-

doth, i.e. genealogies; because they say the exiles there

reviewed their family genealogies when they assembled to

dig the wells and found the city. In support of the latter

opinion many towns are pointed out in the province of

Toledo which retain to this day the names given to them
by their Hebrew settlers, such as Escalona, from Ascalon

;

Noves, from Nove ; Maqueda, from Megiddo
;
Jepes, or

Yepes, from Joppa, &e. Toledo was a city of some import-

ance under the Romans, who made it a colony. In

a.d. 577, Leovigild, king of the Goths, transferred the seat

of his empire from Seville to Toledo. It was also greatly

enlarged and embellished by Wamba, who surrounded it

with walls. The city was taken by the Arabs under Tarik

IbnZeyynd, in a.d. 712 (April), after the celebrated battle

of Guadalete, which opened the gates of the Peninsula to

the Moslems. Under the Arabs, Toledo was a city of

the first rank, second to none but Cordova, the capital

of the Mohammedan empire. Its motley population,

composed of Arabs, Berbers, Jews, and Christians, which
last were denominated Most'arabs, or Mozarabes [Muz-
arab], were often in open revolt against the khalifs of
Cordova. At the breaking up of the empire of the Beni-
Umeyyah, and when the governors rose in the provinces
and declared themselves independent of the capital
[Moors], the whole of New Castile and a portion of the
old was formed into a kingdom by a powerful chieftain
named Ibn Yaysh. At his death he was succeeded by
Isma'il Ibn Dhi-n-nun, and this latter by Yaliya Ibn Dhi-
n-nun, surnamed Al-mamun, an able and enterprising
monarch, who became the patron of science, and added
Valencia, Cordova, and other large cities to his hereditary
dominions. His son Yahya, surnamed Al-kadir-billah,
succeeded him in 1075, but in the year 1083 Alfonso VI.
of Castile and Leon invaded his dominions, and, after re-
ducing all the fortresses and towns round Toledo, took
possession of that city on the 25th of May, a.d. 1085.
Alfonso having assumed on the occasion the title of em-
peror of Toledo, the city was thenceforward ' Real 6 Impe-
rial ' (Royal and Imperial). During the civil wars between
Peter the Cruel and his bastard brothers Don Fadrique and
Don Enrique (1354-69), Toledo was often taken and retaken,
and the population, which consisted chiefly of Jews, sub-
mitted to all kinds of ill-treatment from the conquerors.
Toledo is the see of an archbishop, who is the primate

of all Spain, and has the title of ' Canciller de Castilla.

The bishoprics of Cordova, Cuenca, Siguenza, Jaen,
Segovia, Cartagena, Osma, and Valladolid are its suffra

gans. It was formerly the richest see in all Spain, but
the revenue is now greatly diminished. Some of the
greatest men that Spain has produced have been arch
bishops of Toledo, as Kodrigo Simon de Rada, Ximenez
de Cisneros, Gil de Albornoz, Mendoza, Tavero, Lorenzanfi,
&c. The cathedral is the largest in Spain, and is by some
considered the finest ; for although, owing to its having
been built at different periods, it does not present that
uniformity of style which might have been desired, it is

nevertheless exceedingly interesting in its details. It stands
on the site of the old Moorish mosque, and the foundations
were laid, in 1258, by Ferdinand III. of Castile, afterwards
canonized by the church of Rome, and Rodrigo Ximenez,
at that time archbishop of Toledo. It consists of five
naves, and measures 404 feet in length and 204 in width,
The naves are supported by eighty-four colossal pillars

and the whole church is paved with white and blue
marble. Some of the chapels are. exceedingly beautiful.
La Capilla Mayor (great chapel), which was enlarged by
Cardinal Ximenez, contains the mausoleums of Alfonso
VII., Don Sancho el Deseado, Don Sancho el Bravo, the
Infante Don Pedro, son of king Alfonso VIII., and lastly

that of Cardinal Don Pedro de Mendoza, which last is sur-
rounded by a most beautiful plated iron railing. The
chapel of Santiago, where the celebrated Don Alvaro de
Luna and his wife Dona Juana Pimentel are buried ; that
of San Ildefonso, Nuestra Seiiora del Sagrario, and Reyes
Nuevos—which last contains the tombs of Enrique II.,

Juan I., Enrique III., and their wives—are all deserving
of notice for their architecture, and the profusion of ex-
quisite marble and carvings in wood with which they
are decorated. Another chapel, called Capilla Muzarabe,
because mass is still said daily according to the Muzarabic
ritual, is a great curiosity of its kind. It was founded, in

1510, by Cardinal Ximenez. The cathedral of Toledo was
formerly celebrated for its jewels and its diver and gold
ornaments. There was once, among other relics, a figure of

massive gold representing San Juan de las Vioas, and also

a petticoat of Our Lady embroidered with pearls and
rubies, said to be of inestimable value. Most of them
however disappeared during the Peninsular war, and what
remained has lately been disposed of by the government.
Annexed to the cathedral is the archbishop's palace, which
contains a very fine library, rich in old manuscripts. Be-
sides the cathedral, Toledo has other splendid buildings,

amorg which the following are the principal :—The con-
vent and church of San Juan de los Reyes, built, in 1476,

by Ferdinand and Isabella, in commemoration of the vic-

tory gained over the Portuguese at Toro in 1476. At a
later period the manacles and fetters worn by the Christian

captives of Granada, liberated at the taking"of that city in

1492, were suspended to the outside walls of the building,

where they are to be seen to this day. The church arid

the cloister, built in the richest Gothic, are particularly

E2
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admired. The foundling hospital of Santa Cruz, founded

by Cardinal Mendoza in 1304 ; that of St. John the Bap-

tist, failed also ' el Hospital de afuera,' because it stands

outside the city walls, built and richly endowed by Cardi-

nal Tavera ; San Juan de la Penitencia, which is a founda-

tion of Ximenez,—all will afford subject of study to the

artist. La Iglesia del Transito, which was formerly a

Jewish synagogue, built during the reign of Peter the

Cruel, at the expense of his treasurer, Samuel Levi, is a

curious specimen of Saracenic architecture. The same
may be said of another church, called Santa Maria la

Blanco, which was once a Moorish mosque.

.

The Alcazar, or royal palace, stands on an eminence, at

the foot of which flows the Tagus. It was built by Alfonso

X. on the site of the Moorish palace, and was almost en-

tirely rebuilt by Charles V., who employed the best

Spanish architects of his time. His son, Philip II., made
also considerable additions to it, which were principally

directed by his chief architect, Herrera, who designed the

Kscurial. At present it is in a very dilapidated state, and
unless it is speedily repaired, it will soon be a heap of

ruins. A lunatic asylum, called ' el Nuncio nuevo,' and
the ' Universidad Literaria,' are the only two modern build-

ings of note. Both were erected about the end of the last

century by an enlightened archbishop, named Lorenzana.

At a short distance from the city, on the right bank of the

Tagus, are shown the ruins of a Moorish building, which
the people of the country call * Los Palacios de Galiana :'

it was formerly a country villa belonging to the Moorish
rulers of Toledo. Of the two bridges on the Tagus,

that of Alcantara was built by the Arabs. It consists of

only one arch, which spans the whole stream. The streets

of Toledo are very narrow and crooked, like those of most
Moorish-built cities of the Peninsula. The houses, which
are built in the Moorish style, have generally only one or

two stories ; and the apartments are arranged round a
court, over which an awning is thrown. In this court,

which is frequently ornamented with, a fountain and
flowers, the family usually sit in summer-time. The en-

virons of the city are barren and unproductive, but the

neighbouring mountains contain some green valleys, where
the wealthy inhabitants have their country-houses, called

cigarrale*. During the fifteenth and sixteenth centuries

Toledo was celebrated for its manufactory of sword-blades,

as well as for its silks : the fabrication of the former still

continues under the patronage of the government ; but of

the latter, not one loom remains in operation. The popu-
lation of Toledo, which in the sixteenth century exceeded
100,000 inhabitants, does not amount now to 12,000.

There are several histories of Toledo, among which the

most esteemed are, ' Descripcion de la imperial Ciudad de
Toledo, y Historia de su Antiguedad y Grandeza,' Toledo,

1605, 4to., reprinted in 1617 ; Roxas, ' Historia de la impe-
rial y nobilisima Ciudad de Toledo,' Mad., 1654-63, fol.

;

Alcozer, ' Historia de Toledo,' 1554, fol. ; a Jesuit, named
Roman de la Higuera, well known as the forger of the
chronicles of Luitprand and Dextrus, wrote also a history

of Toledo in several volumes, which is preserved in manu-
script in the Royal Library at Madrid.

iMinano, Diccionario Geogrq/ico, vol. viii., p. 444 ; and
the historians above named.)
TOLEDO. DON PEDRO DE, a younger son of Frederic

of Toledo, duke of Alba, was born at Alba de Tormes, near
Salamanca, in 1484. After going through his early studies

he was placed as a page in the court of King Ferdinand
the Catholic, who took him into particular favour ; and
it was by the king's influence that young Pedro obtained
the hand of Donna Maria Osorio, heiress of the house of
Villafranca, in consequence of which he took the title of
Marquis of Villafranca, and the possession of the rich
estates attached to it. He afterwards served with dis-

tinction in the expedition against Jean d'Albret, king of
Navarre, and after King Ferdinand's death he continued in

the service of his successor Charles I. of Spain, afterwards
Charles V. of Germany. He served against the revolted
comrauneros of Castile, and afterwards followed the court of
Charles V., whom he accompanied in his journeys through
Flanders, Germany, and Italy. In 1532, being at Ratisbon
with the emperor, the news arrived of the death of Cardinal
Colonna, viceroy of Naples, when Charles V. appointed
for his successor Don Pedro de Toledo, marquis of Villa-

franca, who immediately set out to take possession of his

government. He found the kingdom suffering from the

consequences of the preceding foreign and civil wars, and
especially of the recent French invasion of 1527-29> and
the revolt of many of the barons and the subsequent con-
fiscation oftheir property ; of the plague, which, originating
in the French camp, had desolated the city of Naples ; and
the state of confusion, bordering upon anarchy, which pre-

vailed in the provinces. The first care of the new viceroy
was to enforce the rigorous administration of justice with-
out respect for persons, and he sent to the scaffold the

commendator Pignatelli, the count of Policastro, and other
noblemen, who had been guilty of oppression and other
crimes. He pulled down the old dark arcades and other
places which were the resort of thieves and murderer* ; he
abolished the abuse of making the palaces of the barons a

place of asylum for criminals ; forbade the use of weapons,
except the side sword, then worn by gentlemen ; he sen-
tenced duellists to death, prescribed regulations for re-

straining the disorders that took place at funerals and mar-
riages ; and, lastly, by a ' bando,' or public edict, he inflict eJ
the penalty of death on any one found in the night with
ladders scaling the windows of houses, a practice which
had become frequent among dissolute men, who thus in-

troduced themselves into ladies' apartments, Don Pedro
relormed the courts of justice, increased the number of
judges, and made several regulations for the more humane
treatment of prisoners and debtors ; and also for the preven-
tion of bribery and perjury. He raised an extensive building
near Porta Capuana, where he placed all the higher courts
of justice, civil and criminal.

When Charles V., on his return from the Tunis expedi-
tion in 1535, visited Naples, where he remained till March
1536, amidst the festivals and rejoicings with which he was
greeted, he received hints and suggestions from several of
the nobility against Toledo, but Charles stood firm in his

good opinion of the viceroy, especially after having heard
the deputies of the people, who explained to him that the
nobility disliked Don Pedro because he would not permit
them to oppress the lower orders, and to put themselves
above the law, as they had been wont to do. It is reported
that Charles, when he landed at Naples, on meeting the
viceroy, said to him, ' Welcome, marquis ; I find that you
are not become so large as I was told you were ;' to which
Toledo replied, smiling, 'Sire, I am aware that you
have been told that I was grown a monster, which I am
not.'

Toledo greatly embellished Naples; he enlarged the
city, extended the walls, cleared, widened, and paved the
streets, and made new drains and sewers ; he built the royal
palace near Castel Nuovo, which is now called 4 Palazzo
Vecchio,' and constructed the handsome street which
still bears his name. He adorned the city with fountains,
enlarged the dockyard, fortified the castle of S. Elmo,
built new hospitals and churches, and, in short, he quite
altered the appearance of Naples. He also drained the
neighbouring marshes by opening the wide canal called
dei Lagni, which carries the superfluous waters into the
sea.

In 1537, the Turks having landed at Castro and other
places of the province of Otranto, Toledo summoned the
barons with their militia, and marched with them and the
regular Spanish troops against the enemy, who, finding the
country prepared for defence, took again to their ships and
sailed away. Toledo fortified the maritime towns of Apulia,
built towers of defence along the coast, restored Pozzuoli,
which was nearly depopulated in consequence of the
earthquakes and volcanic eruptions, and enlarged the
' Grotta,' which leads to it from Naples. For all these and
other services to the Neapolitans, as well as for the just
though severe tenor of his general administration, Don
Pedro de Toledo had become very popular, until the
year 1547, when his ill-judged attempt to establish the
tribunal of the Inquisition after the fashion of his own
country, Spain, rendered him universally obnoxious. The
cause of this attempt was that the doctrines of the Re-
formation had found their way to Naples, and made many
converts, even among priests and monks. Charles V., who
was at that time struggling in Germany with the religious

and political dissensions arising out of the Reformation,
dreaded a similar explosion in his Italian dominions, and
the viceroy Toledo wished to save his master the additional
trouble. Pope Paul III. was anxious to assist them in re-

pressing the spread of heresy to Italy : but the Neapo-
litans, a lively, communicative people, had conceived a
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gi eat horror ofthat gloomy and arbitrary court and its secret

proceedings ; they had heard of its deeds in Spain, and
they determined to resist its introduction into their country,
even by force of arms if necessary. The tumult began
about the middle of May, when the people tore down the
placards containing* the edict which sanctioned the esta-
blishment of the Inquisition, from the gates of the arch-
bishop's palace. A cry of ' To arms !' resounded through the
streets and squares ; most of the nobles, who hated Toledo
for their own reasons, joined the citizens in their resistance.

The people turned out some of their municipal magis-
trates, whom they suspected of being for the viceroy, and
elected others without the viceroy's sanction ; and Toledo
having resented this proceeding, the people took up arms,
and attacked the" Spanish soldiers- who garrisoned the
castles. The Spaniards fired with cannon into the city,

and the people cut down all Spaniards whom they found
straggling. The viceroy, having seized some of the head
lioters, caused them to be summarily executed, which
added fuel to the flame, and the citizens and nobles formed
themselves into a union or patriotic convention, taking for

their motto, ' For the service of God, the emperor, and
the city of Naples ;' stigmatising as traitors to their country
those who did not join the union. The union sent as

envoys to Charles V. the prince Sanseverino and another
nobleman, refusing meantime obedience to the viceroy,

who remained in the castle with his Spanish soldiers and a
few Neapolitan adherents, and the town was without any
regular government. Frequent skirmishes took place in

the streets between the viceroy's men and the people

;

many individuals were killed, and houses were plundered.
At last the answer came from Charles V., commanding
the citizens to lay down their arms, with secret instructions

to the viceroy to proceed leniently and prudently in the
matter.
On the 12th of August Toledo signified to the deputies

of the city the will of the emperor that the Inquisition
.should not be established in Naples ; that the past should
be forgotten, except as to some of the principal leaders

of the insurrection, who were obliged to emigrate; and
that the city should pay one hundred thousand crowns
as a fine. And thus this serious affair was hushed up, but
the Neapolitans gained their point, and the tribunal of the
Inquisition was never established at Naples, though per-

sons accused of heresy were tried by the common eccle-

siastical court, and several of them were put to death by
the concurrence of the lay power. The prince Sanseverino,
who haddispleased Charles V., thought it prudent to emi-
grate to France, and was outlawed. [Tasso, Bernardo.]

In July, 1552, a large Turkish fleeC under Dragut Ka'is

and Sinan Pasha, anchored near Procida, at the entrance
of the Bay of Naples, when the emigrant prince Sanseve-
rino of Salerno was to have joined them with a French
squadron ; but the viceroy, it is said, by means of a large
bribe, induced the Turkish commanders to leave the coast
before the arrival of the French.
Towards the end of the same year the viceroy, although

old and infirm, was desired by Charles V. to march to
Siena in Tuscany, which republic had thrown off the pro-
tection of the emperor and admitted a French garrison.

Don Pedro having sent most of the troops by land, em-
barked with the rest for Leghorn. On arriving there he
fell seriously ill, and was removed to Florence. The duke
Cosmo de' Medici had married his daughter Eleonora. He
expired at Florence, in February, 1553, after having admi-
nistered the kingdom of Naples for more than twenty
years. He is by far the most distinguished in the long list

of the Spanish governors of Naples, and one of the few who
are still remembered with feelings of respect by the Neapo-
litans.

(Giannone, Sioria Civile del Segno di Napoli ; Botta,

Storia d/lalia.)

TOLE DO, TABLES OF. The Moors brought astrono-

my into Spain at the beginning of the eleventh century,
and about the year 1080 tables were calculated for the me-
ridian of Toledo, by Arzachel . Of these tables there was no
specific account till the time of Delambre, and no printed
publication of them has ever been made. It was usual to

state that they were intended as an improvement on the
tables of Albategnius, that their character never was very
high, and that the Alphonsine Tables [Alonsink Tables]
were intended as an improvement upon them. Delambre
(Hint. Astron. Moyenm, p. 175) examined two manuscript

Latin translations of the tables, which he found m the
Royal Library at Paris ; and his report of their contents is

what might have been expected. The theory and nume-
rical quantities employed are in almost every instance
those of Ptolemy, and there is only just enough of original
observation to establish the fact that the Toledine observ-
er* were very bad ones.

TOLENTI'NO. [Macerata.]
TOLERATION, TOLERANCE. The latter of these

two words more commonly expresses a feeling or habit of
mind, and the former an overt act, or a realization in
greater or less degree of the feeling in the institutions of
a political society. This distinction is not always strictly
observed, but will be found generally a correct one. The
word tolerance suggests a consideration of the feeling, in
its moral aspect of a virtue ; while the word tolerulion
opens out for discussion the political questions of the tole-
ration of opinions on government, morals, and religion, by
the governing power in a state, and more especially of
religious toleration.

The virtue of tolerance in an individual, and the duty
of toleration by the governing power in a state, depend, to
a great extent, on the same principles. The general rea-
sons for the one and for the other are the same, and so are
the general reasons for the limits to both ; but the fields

within which toleration is to be exercised by a private in-
dividual and by the governing power in a state, and within
which the respective exceptions arise, are different ; and
while the rule of private tolerance is simple and compre-
hensive, and of uniform application, the extent of state-
toleration and the modes ot its exercise must necessarily
vary with the varying circumstances of political societies.

The duty of one individual towards another is to be
tolerant of every action honestly meant and every sincere
opinion. Actions which proceed from bad motives, and
opinions which are not put forth in truthfulness and for

truth's sake, every individual is called upon to reprobate,
without reference to the tendency pt the action or of the
opinion itself, but for the motiVe, which is inimical to
general happiness. [Morals.] Motives then, which are
moral habits or dispositions, are the grounds of tolerance
or intolerance between individuals. The governing power
in a state, on the other hand, has to consider actions and
opinions in themselves, and without reference to the mo-
tives in which they may originate. This is indeed the
fundamental distinction between the provinces of morals
and legislation ; that of the first embracing motives or dis-

positions, and that of the second, overt acts. The private
individual then is required to be tolerant of all actions and
opinions, save those that proceed from vicious motives.
The governing power in a state is required to tolerate all

actions and opinions, save those that have a tendency de-
trimental to the general happiness, which it is the business
of that governing power to watch over and to promote to

the utmost. In both cases, tolerance as a general rule,

and the respective exceptions, are dictated by that which
is the fundamental principle alike of morals and of po-
litics, and which is now understood by every one, whether
he approve or object to the name, under the name of the
greatest-happiness-principle. It is assumed that the facul-

ties of thought, of feeling, and of action, with which man
has been endowed by God, have been given to be exer-
cised, and with a design that their exercise should conduce
to the happiness of individuals and of mankind. Any
exercise of these faculties by an individual which has a
contrary tendency, the moral affections of his fellow-men
revolt at ; and men deal out to one another disapprobation
of injurious feelings and motives, and support with their

opinion the governing power, to which they yield political

obedience, in the repression of injurious acts and injurious

publications of opinion. Thus do the feelings of men ope-
rate to turn back the gifts of Providence, which are used
in a manner contrary to his purpose, to their original design.

But apart from moral disapprobation of injurious motives
and dispositions, and from the repression of injurious acts

and injurious publications of opinion, by the governing
power in a state, the great end of human happiness re-

quires the fullest freedom of thought and action. An indi-

vidual should be tolerant of all honest differences ofopinion
for the sake of truth, which is best promoted by discussion,

and the promotion of which promotes human happiness
;

and for the sake of peace and of the maintenance of kindly

and friendly feelings, which not only conduce directly to
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happiness, but indirectly also to the improvement of the

moral character, both oi him who practises tolerance, and
of him towards whom it is practised. Peace, friendship,

and the proper development of the moral dispositions, en-

join also the tolerance among individuals of honestly

meant actions. And as to the conduct of the governing
power in a state, the cause of truth and the principle that

the exercise of the faculties which God has given must, as

a general rule, conduce to good, require that every action

and expression of opinion should be tolerated, save those

which clearly contravene the happiness of the members
of the particular political society.

The scope of tolerance among individuals, as applied to

opinions, has been well defined by Mr. Bailey, in the fol-

lowing passage from his admirable ' Essays on the Forma-
tion and Publication of Opinions:'—' True liberality con-
sists in not imputing to others any moral turpitude because
their opinion* differ from our own. It does not consist in

ostensibly yielding to the opinions of others, in refraining

from a rigorous examination of their soundness, or from
detecting and exposing the fallacies which they involve,

but in regarding those who hold them as free from conse-
quent culpability, and abstaining from casting upon them
that moral odium with which men have been ready in all

ages to overwhelm such as deviated in the least from the
miserable compound of truth and error which they hugged
to their own bosoms.' The importance of cultivating the
virtue of tolerance in the education of individuals cannot
be overrated. In a political society in which the bulk of
the community possess power, or in which they influence
indirectly a government that is not in itself democratic,
and that requires the control of a wise public opinion, the
degree to which the duty of toleration is acted up to by a
state will greatly depend on the degree to which tolerant

feelings prevail among its individual members.
It is the duty of the governing power in a state to tole-

rate all actions and opinions save those which have a ten-
dency contrary to the happiness of its members. The
practical question then to be solved is, What are the
cases of exception? what are the actions and opinions
which it is the duty of the governing power in a state to

repress ? The proper solution of this question will be ne-
cessary for any particular state, that its duty of toleration
may be properly fulfilled. In the case of each particular
state, there will be particular circumstances entering into

this question. But it is obvious that we must here content
ourselves with a general answer to the question.

It is the first duty of every government to protect, to the
utmost of its power, the persons and the property of all

and each of its subiects, and to repress all injuries to these.

It follows that it should prevent the diffusion of opinions
calculated to suggest or encourage such injuries. It may
often be a question, as with all other opinions which it is

desirable to repress, whether active steps for the purpose
may not rather have the effect of extending than of con-
tracting the circulation of the obnoxious opinions; but
this is a matter of prudence, which does not affect the
question of the desirableness of repressing such opinions,
and of the duty of the state to pursue what may be the best
method of repression.

It is the duty of the governing power in a state also,

watching over and availing itself of every means to forward
the moral welfare of its members, to repress immoralities,

whether of action or of published opinion. The same
question will occur, as in the former case, as to whether
prosecution in many cases will not thwart rather than for-

ward its object ; but to abstain from prosecuting on the
ground of prudence is not to tolerate, and there will be no
dispute as to the propriety of excepting from toleration

in a state, open acts of lewdness and indecency, the exhi-
bition of indecent prints, immoral books, &c.
We come now to cases which present more difficulty,

and in which there is more scope for the modifying influ-

ence of differences in form of government and in other
circumstances of political societies, viz. the cases of opi-
nions on government and on religion. The degree to
which differences of opinion on these subjects are to be
tolerated is, in all states, a question of very great import-
ance, and into which, in almost every different state, some
peculiar elements enter.

It may be stated generally however, that the mainte-
nance of an existing government, or its protection against
overthrow or rebellion, is required for the happiness of

those who are under it, and that it will be the duty of the

governing power to prevent acts tending to its own over-
throw, or opinions likely to excite such acts. In different

forms of government, the degrees to which for this purpose
freedom of action and of opinion will be abridged will be
different. The maintenance of a despot's power will

require more extensive and more stringent restriction than
the maintenance of a government in which a large portion
of the community have a part. The degree to which
restriction is required by a form of government will be an
important point in the consideration of its goodness as i

form of government ; but there can be no question as to

the duty of the governing power to impose the amount of

restriction necessary for its own safety. ' Disobedience to

an established government, let it be never so bad, is an
evil ; for the mischiefs inflicted by a bad government are

less than the mischiefs of anarchy/ (Austin's Province of
Jurisprudence Determined, p. 54.) But it will be a ques-
tion, and in the cases of all governments open in any degree
to popular influence, a question likely to excite much and
keen discussion, what is the requisite amount of restriction.

And here there will be no difficulty as to overt acta against
a government, such as rising in arms to alter it, Sec. But
as regards spoken and written opinions affecting the go-
vernment, it must always be a nice problem to hit the
precise point at which the safety of the government and
the interests of free discussion are both sufficiently con-
sulted. It will be the natural aim of those who posses
the governing power, mingling their own personal feeling*
with public duties, to overstretch the proper limits of free

discussion ; and. on the other hand, the mass of the com-
munity, looking at the question from an opposite point of
view, will be disposed to attach less importance than
may be proper to the security of the government. In

all governments in which it can be a question whether
there shall be more or less restriction, there will probably
be much discussion and dispute, and perhaps conflict,

before the question is properly adjusted. In the case of a
despotism there is of course no toleration of political opi-
nion. But in constitutional governments, see tne difference
between the degree of toleration of political discussion

established among ourselves, and in France or in the Ger-
man states, even the freest of them—for instance, Baden
and Wiirtemberg. And see the struggles which the
people of England have undergone to achieve the degree
of freedom as to political meetings and the press, which is

now enjoyed in this country.
There remains to be considered the question of the tole-

ration of religious opinions in a state, to which question
the use of the word toleration is often specially appro-
priated. This question presents two aspects, according as
there exists or does not exist an established religion or
church-establishment in a political society. We are here
concerned only with the existence or non-existence of an
established religion as facts, and finding political socie-
ties either with or without one, have to adapt the question
of religious toleration to the two cases. The question ot
the desirableness of an established religion has been
already considered, so far as is compatible with the object
of this work, in the article Chitrch.
Where no particular system of religion has been adopted

by the governing power in a state, and distinguished from all
others, no question arises save that of the duty of repress-
ing, in whatever may be the most efficacious mode, the
publication of opinions hostile to the foundation of religions.
This exception to the general toleration of all opinions on
religion, which is implied in the absence of an established
religion, is thus expressed and argued by Dr. Paley, an en-
lightened advocate of religious toleration by a church esta-
blishment : 'Under the idea of religious toleration I include
the toleration of all books of serious argumentation : but I

deem it no infringement of religious liberty to restrain the cir-

culation of ridicule, invective, and mockery upon religious

subjects ; because this species of writing applies solely to
the passions, weakens the judgment, and contaminates the
imagination of its readers ; has no tendency whatever to
assist either the investigation or the impression of truth

:

on the contrary, whilst it stays not to distinguish between
the authority of different religions, it destroys alike the in-

fluence of all.' {Moral and Political Philosophy, p. 472,
ed. 1830, 6 vols. 8vo.) The repression of profanenem
and blasphemy rests upon the same grounds as that of in-

decency and immorality.
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But where a church establishment exists, there has at
once been made a distinction between one set of religious
opinions and all others, and power and preeminence nave
been given to the holders of the favoured religion over
those of all other religious denominations. They who
are thus powerful and preeminent will, in human nature,
be prone to use their advantages to the prejudice of those
who dissent from their own religious views ; and the
history of all states accordingly presents a series of strug-
gles between the dominant religion and other sects ; the
first striving to suppress by violent punishments, or by
exclusion from civil privileges, all whose religious tenets
are not those of the establishment, and the latter fighting
lor the rights of conscience and the cause of free discus-
ision of truth. Here there is an inequality to begin with,
which is submitted to. The holders of a particular reli-

gion are taken under the protection of the governing
power in the state, and by it used for the general educa-
tion of the nation, and for the performance of public
ceremonies of religion ; the state endows its ministers, and
confers upon them social honours, such as it is in the
power of a government to confer. But together with this
inequality there may and there ought to be toleration
of all other religious, so as to allow of the public profes-
hion of them, and to admit the holders of them to all offices

and privileges, save those which are connected with the
established church. This toleration is compatible with an
efficient establishment for religion, and is required, for

.he sake of truth and of the rights of individual con-
science, by a public policy grounded on the general hap-
piness. Let then a church establishment exist as a means
ny which the governing power in a state may most effectu-
ally educate its people, and maintain and promote their
civilization ; and at the same time let all who dissent from
the established religion pursue in peace the worship which
they severally approve of, and let all members of the state,

of whatever religious denomination, participate equally in
civil rights, except so far as such participation may tend
to destroy the church establishment.
There is no part of Dr. Paley's well-known treatise on

• Moral and Political Philosophy ' of greater merit than the
chapter* Of Religious Establishments and of Toleration.'

Having contended for the existence of a church establish-

ment, and having in the course of his argument for this

purpose laid down the two propositions, that any form of

Christianity is better than no religion at all, and that, of dif-

ferent systems of faith, that is the best which is the truest,

he proceeds :—' Toleration is of two kinds ; the allowing
to dissenters the unmolested profession and exercise of
their religion, but with an exclusion from offices of trust

and emolument in the state, which is a jxirliul toleration
;

and the admitting them, without distinction, to all the
civil privileges and capacities of other citizens, which is a
complete toleration. The expediency of toleration, and
consequently the right of any citizen to demand it, as far

as relates to liberty of conscience, and the claim of being
protected in the free and safe profession of his religion, is

deducible from the second of those propositions which we
have delivered as the grounds of our conclusions upon the
subject. That proposition asserts truth, and truth in the
abstract, to be the supreme perfection of every religion.

The advancement, consequently, and discovery of truth, is

1 hat end to which all regulations concerning religion ought
properly to be adapted. Now, every species of intoler-

ance which enjoins suppression and silence, and every
species of persecution which enforces such injunctions, is

adverse to the progress of truth ; forasmuch as it causes
that to be fixed by one set of men at one time, which is

much better, and with much more probability of success,

left to the independent and progressive inquiry of separate

individuals. Truth results from discussion and from con-
troversy In religion, as in other subjects, truth,

if left to. itself, will almost always obtain the ascendency.

If different religions be professed in the same country, and
the minds ofmen remain unfettered and unawed by intimida-

tions of law, that religion which is founded on maxims of

religion and credibility will gradually gain over the other to

it The justice and expediency of toleration are

found primarily in its conduciveness to truth, and in the

superior value of truth to that of any other quality wnich
a religion can possess : this is the principal argument, but

there are some auxiliary considerations too important to be
omitted. The confining of the subject to the religion of

the state is a needless violation of natural liberty, and is

an instance in which constraint is always grievous. Perse-
cution produces no sincere conviction, nor any real change
of opinion : on the contrary, it vitiates the public morals,
by driving men to prevarication ; and commonly ends in
a general though secret infidelity, by imposing, under
the name of revealed religion, systems of doctrine which
men cannot believe, and dare not examine

; finally, it dis-
guises the character and wounds the reputation of Chris-
tianity itself, by making it the author of oppression, cruelty,
and bloodshed.

'Concerning the admission of dissenters from the es-
tablished religion to offices and employments in the public
service (which is necessary to render toleration complete),
doubts have been entertained with some appearance of
reason. It is possible that such religious opinions may be
holden as are utterly incompatible with the necessary func-
tions of civil government; and which opinions conse-
quently disqualify those who maintain them from exer-
cising any share in its administration This is

possible ; therefore it cannot be laid down as a universal
truth, that religion is not in its nature a cause which will
justify exclusion from public employments. When we
examine, however, the sects of Christianity which actually
prevail in the world, we must confess that, with the
single exception of refusing to bear arms, we find no tenet
in any of them which incapacitates men for the service of
the state. It has indeed been asserted that discordancy
of religions, even supposing \ach religion to be free from
any errors that affect the safety or the conduct of govern-
ment, is enough to render men unfit to act together in
public stations. But upon what argument, or upon what
experience, is this assertion founded ? I perceive no rea-
son why men of different religious persuasions may not sit

together upon the same bench, deliberate in the same
council, or fight in the same ranks, as well as men of
various or opposite opinions upon any controverted topic
of natural philosophy, history, or ethics.' (pp. 470-3.)
Such is the clear, cogent, and temperate statement of

the question of religious toleration by an eminent member
of the Church of England. The question has been treated
at greater length, from different points of view, and with
differences of opinion in del nil, but always with eminent
advantage to the cause of toleration, whose progress in
England has been materially aided by them, by Chilling-
worth in his * Religion of Protestants a safe Way to Salva-
tion,' by Jeremy Taylor in his ' Liberty of Prophesying,'
and by Locke in his ' Treatises on Toleration.'

The history of the literature of toleration generally, and
in our own country in particular, and the history of reli-

gious toleration itself in the several European states, and
particularly in England, are subjects all of them interest-

ing, but any one of which it would be impossible to treat

within the limits of this article. The leading points of the
history of religious toleration in our own country are indi-

cated in the article Dissenters.
TOLETA'NUS, RODERI'CUS, or RODRI'GO DE

TOLE'DO, an eminent ecclesiastic and historian, was born
at Rada, in Navarre, about a.d. 1170. His name was Ro-
drigo Simonis, commonly Ximenez; but he is better known
as Rodericus Toletanus. On his return from Paris, where
his parents sent him to complete his education, he attached
himself to Sancho V., king of Navarre, by whom he was
employed to negotiate a peace with Alfonso VIII. of Cas-
tile. The manner in which he discharged this mission

procured him the favour of Alfonso, by whom, in 1192, he
was appointed bishop of Siiruenza, and on the death of

Don Martin, archbishop of Toledo, he was raised to the

vacant see. He showed great zeal in the frequent wars
with the Moors, and at the battle of Las Navas, where the
Almohades, under Mohammed An-nasir, were defeated by
Alfonso, his pennon was the first that entered the dense
ranks of the enemy. Indeed such were his courage and
martial disposition, that even when the king was at peace
with the Moors, he would, at the head of his own vassals,

make frequent inroads into the Mohammedan territory.

He enjoyed so much favour with the kings of his time,

especially with San Fernando, that nothing was under-

taken without consulting him. His zeal for learning was
no loss ardent than his hatred of the infidel. He persuaded

Alfonso to found the university of Paleucia, and thereby

avoid the necessity of sending youths to be educated in

foreign countries. At the fourth Lateran council he is
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said not only to have harangued the fathers in elegant

Latin, but to have gained over the secular nobles and am-
bassadors by converging with each of them in his mother
tongue. He died in France, in 1247, after attending the

council of Lyon, convoked by Innocent IV. His body was
carried to Castile, and interred in the Cistercian monastery

of Huerta. To him the history of his native country is

more indebted than to any other man. He wrote several

historical works, most of which are still inedited. His
* Rerum in Hispania Gestarum Chronicon,' which contains

a history of the Peninsula from the most remote period to

his own time, is an invaluable production. It was printed

for the first time at Granada, in 1545, together with the

chronicle of Antonius Nebrissensis, and was subsequently

published in the collection entitled ' Hispania Illustrato,' by
Andreas Schott, Frankfort, 1603-8, 4 vols. fol. His 4 His-

toria Arabum,' or history of the western Arabs from the

birth of the Mohammedan prophet to the invasion of

Spain by the Almoravides, shows him to have been well

versed in the language and history of the Arabs. This
valuable work was first published, in 1603, in the second
volume of Andreas Schott, ' Hispania IUustrata,' and sub-
sequently, in 1625, by Erpennius, as an appendix to his
' Historia Sarracenica' of Georgius Elmacin. There is a
third edition. He also wrote a history of the Ostro-

Goths, another of the Huns. Vandals, Suevi, Alans, and
Silingi, which were first published by Robert Bell in the
collection entitled ' Rerum Hispanicarum Scriptores ali-

quot,' Frankfort, 1579. 3 vols, tol., and subsequently by
Schott.; a history of the Old and New Testament, entitled
' Breviarium Ecclesiae Catholic*,' still inedited, and other

works, the list of which may be seen in Nicolas Antonio.
(Mariana, Hist. Gen. de Espqia, lib. ii., cap. 22 ; Zurita,

Annate* de Aragon, lib. ii., cap. 67 ; Nicolas Antonio,
Bibl. Hist. Fetus, ii. 50.)

TOLL, from the Saxon ' tolne ;' in German, ' zoll ' (called

in Law Latin ' telonium,' ' theolonium,' and ' tolnetum,'
with many other variations, which maybe seen in Ducange,
all which Latin terms are derived apparently from nXunov,
' collection of tribute or revenue'), is a payment in, money
or in kind, fixed in amount, made either under a royal

grant, or under a prescriptive usage from which the exist-

ence, at some former period, of such a grant is implied, in

consideration of some service rendered, benefit conferred,

or right forborne to be exercised, by the party entitled to
such payment.
The owner of land may in general prevent others from

crowing it either personally or with their cattle or goods,
by bringing actions against trespassers, or distraining their

cattle or goods. [Distress.] These remedies cannot be
resorted to where the owner of the land has acquiesced in

its being used as a public way ; but in such case there may
have been a royal grant, enabling the party to demand a
reasonable compensation for the accommodation : this is

to\\-traverse.

Where a corporation, or the owner of particular lands,

has immemorially repaired the streets or walls of a town,
or a bridge, &c., and, in consideration of the obligation to
repair, has immemorially received certain reasonable sums
in respect of persons, cattle, or goods passing through the
town, such sums are recoverable at law by the name of
to\]-lhorough.

An antient toll may be claimed by the owner of a port
in respect of goods shipped or landed there. . Such tolls

are port-tolls, more- commonly called port-dues. The
place at which these tolls were set or assessed was antient ly

called the Tolsev, where, as at the modern Exchange, the
merchants usually assembled, and where commercial courts
were held.

Another species of toll is a reasonable fixed sum payable
by royal grant or prescription to the owner of a Faib or
Market, from the buyer of tollable articles sold there.
The benefit which forms the consideration of this toll is

said to be the security afforded by the attestation of the
sale by the owner of the fair or market, or his officers. It

is not due unless the article be brought in bulk into the
lair or market. Where however the proper and usual
course has been to bring the bulk into the fair or market,
the owner of the fair or market may maintain an action
against a party who sells by sample, in order to deprive
him of his toll. In some cases, by antient custom, a pay-
ment, called turn-toll, is demandable for beasts which are
driven to the market and return unsold. The term toll is

sometimes extended to the compensation paid for the use

of the soil bv those who erect stalls in the fair or mwket,
or for the liberty of picking holes for the purpose of tem-
porary erections ; but the former payment is more pro-

perly called stallage, and the latter picage ; arid if the

franchise of the- fair or market, and the ownership of the

soil on which it is held, come into different hands, the stal-

lage and picage goto the owner of the soil, while the tolls

properly so called, are annexed to the franchise.

If tolls are wrongfully withheld, the party entitled may
recover the amount by action as for a debt, or upon an im-
plied promise of payment, or he may seize and detain the
whole or any part of the property in respect of which th#
toll is payable,.by way of distress for such toll. If exces-
sive toll be taken bv the lord, or with his knowledge and
consent, the franchise shall be seised ; if -without snch
consent, the officers shall pay double damages and suffer

imprisonment (Stat- 3 Edw. I., c. 31.)

Grants of tolls were formerly of very ordinary occur-
rence. But it seems to be very probable that many an-
tient payments of this description, though presumed, from
their being so long acquiesced in, to have a lawful oriern
under a royal grant, were in fact mere encroachments. The
evil was however practically lessened by the exertion of
the royal prerogative of granting immunities and exemp-
tions from liability to the payment of tolls, either in par-
ticular districts or throughout the realm ; a prerogative
exercised also by inferior lords who possessed jura regain.
Thus Reginald de Dunstauville, earl of Cornwall, granted to

his burgesses ofTruveru (Truro) to be free of toll through-
out Cornwall. (Plac.de Quo Warranto, temp. Edw. L,
II., III., 111.) If a party entitled to exemption was
wrongfully compelled to pay toll, the remedy was by writ
de essendo quietum de tneolonio (of being quit of toll '.

which might be brought, either by the individual aggrieved,
or by the exempted body of which he was a member. (Reg.
Bm>.,258; F. N. B., 226, b.)

The term ' toll ' is used in modern acts of parliament to
designate the payment directed to be made to the proprie-
tors of canals and railways, the trustees of turnpike-roads
or bridges, &c., in respect of the passage of passengers or
the conveyance of cattle or goods.
The term toll is applied to the portion which an artificer

is, by custom or agreement, allowed to retain out of the
bulk in respect of services performed by him upon the
article ; as corn retained by a miller in payment of the
mulcture ; also to the portion of mineral which the owner
of the soil is entitled, by custom or by agreement, to take,
without payment, out of the quantity brought to the w.ir-
face, or, as it is technically called, to grass, and made
merchantable, by the mining adventurer. To co'lect these
dues the duke of Cornwall, and other great landholders in
the mining districts of the west, have their officers, called
' tollers.'

TOLLERS. [Toll.]
TO'LLIUS, CORNE'LIUS, a Dutch philologer, was bom

at Utrecht about the year 1620. His father, who had two
other sons, Jacob ana Alexander, possessed no means of
giving his children a good education, but he had in G. J.
Vossius a friend who gratuitously supplied the want. After
Cornelius had for some years enjoyed the private instruc-
tions of Vossius, he entered the academy of Amsterdam,
and continued his philological studies under the auspices
of his benefactor, who had formed a strong attachment to
him, and made him his private secretary (famulus). In 16-18
Tollius obtained the professorship of eloquence and of the
Greek language at the academy of Harderwyk. The year
after this event Vossius died, and Tollius delivered on the
occasion the customary eulogy, which was printed under the
title ' Oratio in obitum G. J. Vossii,' Amsterdam, 1649, 4to.
During his stay at Harderwyk Tollius exercised great in-
fluence on the affairs of the Academy, for the curators are
said to have had such confidence in him that they never
appointed a professor without his previous sanction. The
year of his death is not certain, but it appears to have
been soon after 1652 ; this year at least is the last in which
anywork of his appeared.
The works of Tollius are not numerous, but he had

formed the plans for an edition of Valerius Maximus and
Phurnutus, which his early death prevented him from
executing. There is an edition of the work of J. P. Vale
nanus, *De Infelicitate Literatorum,' Amsterdam, 16*7,
12mo., with supplements by Tollius, which give some in-
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lorestin? accounts of literary men, and was in iU time very
popular. The Supplements were translated into French
by_Coupe\ and inserted in his 'Soirees Littciaires,' vol. xvi.,

p. 56, &c. He also edited Palaephatus, ' De Incredibilibus.'
Amsterdam, 1649, 12mo., with notes and a Latin trans-
lation ; Joannes Cinnamus, 'De Rebus Joannis et Ma-
nuelis Comnenorum Libri iv.,' with emendations and a
Latin translation, Amsterdam, 1652, 4to.

Tollius has been charged by his biographers with having
appropriated numerous remarks and emendations on an-
tient authors which he found among the papers of his
benefactor Vossius, but how far this is true cannot now be
ascertained. (Casp. Burmann, Trnjectum Eruditum, p. 3C7,
ice. ; Saxius, Onomtistieum Literarium, vol. iv., p. 528.1
TOLLIUS, JACOB, a brother of Cornelius, was born

about 1630, at Utrecht. He received his first education at
Dcventer, and afterwards studied under G. J. Vossius. who
showed him the same kindness which he had before shown
to his brother Cornelius. The younger Tollius is charged,
and apparently with justice, with having been very un-
grateful towards his benefactor, inasmuch as he appro-
piiated to himself much which Vossius had written in

illustration of the antient writers. After the death of Vos-
sius, Tollius returned to Utrecht, and became a corrector of
1 lie press in the printing establishment of J. Blaeuw, at

Amsterdam. He gave perfect satisfaction to his employer,
both by his great knowledge and the conscientious dis-

charge of his duties. In the meantime D. Heinsius, who
was staying at Stockholm, and preparing for a journey to
Ttaly under a commission from Queen Christina, offered to
Tollius the place of secretary to the commission. Tollius
accepted the offer, and set out for Stockholm in 16G2.
Being entrusted with the various papers and manu-

scripts of Heinsius, his old piratical inclination revived
;

when Heinsius discovered this, and, it would seem, some
additional and more serious offences, Tollius was dismissed,
and returned to Holland, where after a short time the in-

fluence of his friends procured him the office of rector of
Ihe gymnasium at Gouda. Here he devoted all his leisure
hours to the study of medicine, and in 1669 he obtained
the degree of Doctor of Physic. Some dispute between
him and the curators of the gymnasium, and his free and
unreserved mode of dealing with them, became the cause
of his being deprived of his office at Gouda in 1673. After
this he for some time practised medicine, and gave private

lessons in Latin and Greek at Nordwyk. Finding that he
could not gain a subsistence, he again obtained an appoint-
ment as teacher at Leyden, but in 1679 he gave up his

place for that of professor of history and eloquence in the
university of Duisburg. His reputation as a mineralogist
was also great ; and in the year 1687 the elector of Branden-
burg commissioned him to travel through Germany and
Italy for the purpose of examining the mines of those
countries. It appears that he faithfully discharged this

commission. In Italy he was most hospitably received by
Cardinal Barberini ; and Tollius, who had hitherto not
been promoted in his own country as he thought he de-
served, secretly embraced the Roman Catholic religion.

His long stay in Italy created in Germany some suspicion

of his having renounced Protestantism ; and on hearing
this he hastened, in 1690, from Rome to Berlin. His re-

ception "by the elector however was of such a nature that

he thought it advisable to leave Berlin and return to Hol-
land. Tollius, being now again without means and em-
ployment, opened a school at Utrecht, but it was closed by
order of the city authorities. His friends were displeased

with his conduct, and forsook him one after another

;

he sank into deep poverty, and died June 22, 1696.

The works of Tollius are rather numerous, and are partly

philological, partly alchymistical, and partly on his travels.

Among his alchymistical works are his 'Fortuita, in quibus
praeter critica nonnulla, tota fabularis historia, Graeca,

Phoenicia, Aegyptiaca, ad chemiam pertinere asseritur,'

Amsterdam, 1688, 8vo. He published an edition of Au-
sonius, Amsterdam, 1671. which is the Variorum edition of

Ausonius, and is still very useful ; and also an edition of

Ionginus, Utrecht, 1694, 4to., with notes and a I-atin trans-

lation. Tollius translated into Latin the Italian work of

Bacchini, ' De Sistris,' Utrecht, 1696, and the account of
antient Rome, by Nardini, both of which are incorporated
i n Grae vius, ' Thesaurus Antiquitatum Romanarum,' vols. iv.

and vi. He is also the author of 'Gustus Animadver-
sionum Criticarum ad Longinum cum Observatis in Cice-

P. C. N). 155G.

ronis Orationem pro Archia,' Leyden, 1667, 8vo. The worki
relating to his travels are :—• Insignia Itinerarii Italici,

quibus continentur AntiquitatesSacrae,' Utrecht, 1606, 4to.,
and ' Epistolae Itinerariae, observationibus et figuris ador-
natae.' This work was edited, after the authors death, by
H. C. Hennin, Amsterdam, 1700, 4to., and is of greater use
and interest than the former. There are also some dis-
sertations on antient poets, by Tollius, in Berkelius, 'Dis-
sertationes selectae cnticae de Poetis,' Leyden, 1704, 8vo.

(Casp. Burmann, Trajeetum Eruditum, p. 368, &c.

;

Saxius, Onomasticum Literarium, vol. v., p. 189, Sec.

)

TOLMEZZO. [Udine.]
TOLNA, a county in Hungary, in the circle beyond the

Danube, is bounded on the north by Vespium aiid Stuhl-
weissenburg, on the east by Pesth, on the south by Ba-
ranya, and on the west by Szums. Its area is 1365 square
miles, and the number of inhabitants 173.682, chiefly Hun-
garians and Germans. The eastern part of the county,
between the Danube and the Sarwitz, is for the most part
a plain

;
beyond the Sarwitz there are mountains and hills

with broad and fertile valleys. The principal riven are,
the Danube, which separates this county from that of
Pesth, the Sarwitz, and the Kapos. In the abovemen-
tioned plain, which is one of the largest, in Hungary, there
is a good deal of sandy soil. On the whole however the
country has a very fertile soil, as the abundance and excel-
lence of its productions evince. The climate too is healthy,
except on the marshes on the banks of the Sarwitz. T he
county produces wheat of very fine quality, maize, millet,

potatoes, rapeseed, and poppy ; from the two last great
quantities of oil are made, f'he cultivation of the vine is

very considerable. The dark red wine of Szekszard (or
Sexard) in particular, especially the Ausbruch, is cele-
brated for its strength and aromatic flavour. There is

much fruit of various kinds : vast quantities of tobacco are
grown ; also flax and madder. Oxen and swine are very
numerous, and of late years great attention has been paid,

to the breed of sheep, which has been improved by the
introduction of merinos. The fisheries in the rivers are

very productive, especially that of the sturgeon in the
Danube. The productive land in the county is stated as

526,703 acres ; of which 244,008 acres are allotted to agri-

culture, 44,455 to the vineyards, 7812 to horticulture, and
165,130 acres are covered with forests. The great extent
of these forests seems to have led the owners to fancy that
they were inexhaustible, so that, as the author of the ' Statis-

tical and Geographical Description of Hungary, Croatia,
and Slavonia' says, 'Count Festetits has not hesitated
to fell large tracts for the purpose of making potash, and
this in sight of that county in which the inhabitants are
in want of wood for fuel, and obliged to use the dung of
the cattle.' There are no minerals worth noticing in this

county. No manufactories are to be found here, nor aie
there any superior schools.

The principal towns are—Szekszard, the chief town,
situated near the river Sarwitz, over which there is a long
and very handsome bridge ; it is tolerably well built, and
has above 8000 inhabitants. The principal buildings are

the Roman Catholic church and the county-hall, situated

on a hill. 2, Foldvar, on the Danube, pleasantly situated

partly on a hill, partly on the declivity of it ; the popula-
tion is above 9000, who are engaged in agriculture, the
cultivation of the vine, and the sturgeon fishery. It is the
chief town of the district of Tolna, and has a Roman Ca-
tholic school. 3, Tolna, on the Danube, with about 2000
inhabitants (though Blumenbach says 4700), was formerly

a more considerable place than it now is. A diet was held

here in the year 1518. The inhabitants live by the fishery

and the manufacture of potash : there are numerous mills

on the Danube : a great deal of strong glue is made here.

4. Paks, a large and handsome market-town on the Danube,
with 7300 inhabitants ; much wine is made here, and the

fishery employs many of the inhabitants. Many nobles

and Jews live in this town. 5, Ozora, a market-town, with

3200 inhabitants, belonging to Prince Esterhazy : a largo

castle is used partly as a magazine, partly as a prison ;

here is a considerable stud and extensive sheep-walks.

(Blumenbach, Gemalde der Oesterreichischen Monarchic

;

Neueste Betchreibung von Ungern ; Hassel ; Stein ; Can-

nabich.)

TOLOMET. CLA'UDK), bora at Siena, of a noble

family, in 1492, studied the law in his native town, and
afterwards went to Rome, where he founded an academy
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called ' Delia Virtu,' of which Caro, Molza, Flaniinio, and

other learned men of Rome became members, and one of

the purposes of which was the illustration ofVitruvius and

the encouragement of architecture. Tolomei afterwards

conceived the idea of introducing into the Italian poetry

the Latin metre of the hexameters and pentameters, and
heipublished'rules and specimens for the purpose : ' Versi

e Regole della nuova Poesia Toscana,' Rome, 1539. But
this innovation, which had been already attempted by
Leone Battista Albcrti, did not succeed, and the Italian

hexameters and pentameters soon fell into oblivion. Here
is a specimen of one of the distichs :

—

' Ecco '1
I

chiaro ri
)
o, pien 1 eccolo

1
d'acque so I avi

;

Ecco di J verdi er |
be | caica la | terra ri

| de.

Tolomei was for a time in the service of the cardinal

Ippolito d'Este, who' sent him on a mission to Vienna in

1532. He afterwards attached himself to the court of Pier

Luigi Farnese, son of Pope Paul III., and duke of Castro,

and followed him to Piacenza, when Pier Luigi was
created duke of Parma and Piacenza. After the tragical

death of Pier Luigi, in 1547, Tolomei returned to Rome,
where he lived in straitened circumstances, until his

countrymen of Siena chose him, in 1552, for their ambas-
xador to Henri II. of France, who protected the independ-
ence of that republic, threatened by the Medici and by
Charles V. Tolomei repaired to Compifigne, where he
delivered an oration to the king in presence of his court,

which was afterwards published :
' Qrazione recitata di-

nanzi al Re di Francia Enrico II. 1 Compiegne,' Paris, 1553.

He died soon alter his return to Rome, in 1554. He wrote
several other orations in Ralian, one of which, entitled
' Orazinne della Pace,' Rome, 1534, has been most praised;
a dialogue upon the Italian language ; and several volumes
of letters, which are the most interesting part of his writ-

ings—' Lettere di Claudio Tolomei, libri vn.,' 4to., Venice,
1547, afterwards repeatedly reprinted. He is one of the
best letter-writers in the Italian language ; his letters em-
brace a variety of subjects, scientific and philosophical,

and his style is comprehensive and full of meaning. His
correspondence was choice, and yet extensive. The edition
of 1547 contains an important letter to his friend Gabriele
Cesano, about the manner of making the government of a
state durable and permanent, which Tetter has been left out
in the subsequent editions. In another letter, addressed to
Count Lando, he suggests the plan of several philological
and archaeological works for the illustration of Vitruvius.

(Corniani, Secoli della Letteratura Italiana ; Tiraboschi,
Storia della Letteratura Italiana.)

TOLCSA, a district of the province of Guipuzcoa, in

Spain. Tolosa, supposed to be the anticnt Iturisa, is not
only the capital of the district, but that of the whole pro
vincc. It is situated in the middle of a deep valley formed
by the two mountains of Ernio and Loazu. and on the banks
of two small rivers called Oria and Arages, which join their
waters close to the town : 43° 8' N. Tat., 2* 12' W. long.
The town is well built, and clean, like most towns in Biscay
the streets are tolerably wide and straight. There are three
squares, the principal of which (Plaza Mayor,, which
serves also as an arena for bull-fights, is very fine. Tolosa
has few antient buildings, and none that is worthy the
attention of the artist. During the late civil war the Pie-
tender Don Carlos often resided in Tolosa. The population,
according to Mifiano (vol. viii., p. 462\ amounted only to
0000 souls in 1827.

TOLSEY. [Toll.]
TOLU, BALSAM OF. [Myijospfriii m.]
TOLUCA. [Mexican States, vol. xv., p. 160.]
TOMAHAWK, an Indian hatchet. Dr. Webster, of

"New York, who gives the above definition in his "Dic-
tionary of the English Language,' gives the word also as a
verb, meaning * to cut or kill with a hatchet called a toma-
hawk.' Catlin, in his recent work on the Manners, Customs,
and Condition of the North American Indians (vol. i., p. 236,
Dlate 99), states that the tomahawks of Indian manu-
lacture are, like other native weapons, headed with stone,
but that the ordinary metal blades or heads are ' of civilized
manufacture, made expressly for Indian use, carried into
the Indian country by thousands and tens of thousands, and
sold at an enormous price.' The handles are usually made
by the Indians themselves, and are often highly ornamented.
Some tomahawks are formed with a bowl for burning to-
bacco in the head, and a hole through the handle to serve
for a pipe, 'These,' Catlin observes, ' are the most valued

of an Indian's weapons, inasmuch as they are a matter oi

luxury, and useful for cutting his firewood, &c., in time ol

peace, and deadly weapons in time of war, which they use

in the hand, or throw with unerring and deadly aim.*
TOMATO. [Solanum.]
TOMB (in Greek, r.'/iCoc ; Latin, Tumba; Italian, Tomba

:

French, Tombe and Tombeau) signifies, in its strict meaning,
a mass of masonry or stone-work raised immediately over a

grave or vault used for interment ; but it is often applied, iu

a wider sense, to any sepulchral structure. Works of

either of these two classes constitute an important branch
of archaeological study, inasmuch as they supply so many
and such various materials for it, not only as regards the

arts of painting and sculpture, but the objects described
by them, and a number of utensils and manufactured arti-

cles discovered in such repositories. It is sufficient to

mention the tombs of Egypt and of Etruria, in both of

which interesting discoveries have been made of late

years. The Christian catacombs [Catacombs] have like-

wise furnished much towards the nistory of ait ; and the
tombs and sepulchral monuments of the middle ages
down almost to our own times, are valuable monuments
either as specimens of architecture and sculpture, singly
or combined ; or as handing down to us inscriptions and
dates, and portraits and effigies of historical personages.
Of primitive sepulchres there are two classes—both ol

such high antiquity, that it is doubtful which is entitled to

precedence—one of which may be distinguished by the
general term Hypogtean, that is, subterraneous and ex-
cavated ; the other, by that of Hypergeean, that is, above-
ground, or raised mounds or tumuli heaped over the dead.
Monuments of the first kind are very numerous in Egypt,
where they occur in every variety, from the simple rock-
hewn tomb to the extensive royal sepulchres consisting of
numerous galleries and chambers. The other class pre-
sents itself in the Pyramids, which, though far more artifi-
cial in form and construction, bad no doubt a common
origin with the Tumulus [Tumulus], which occurs under
various designations in every part of the globe.

The extraordinary labour bestowed in excavating or con
structing these antient sepulchres is perhaps not so surpris
ing as the lavishness with which the antients embellished
the subterraneous abodes of the dead, not only adorning
them with polychromy and paintings, but depositing in
them the most costly and exquisitely-wrought articles. In
this respect there was a stnking similarity between the
practice of the Egyptians and that ofthe Etnuians,noris the
coincidence the less remarkable from such practice being
contrary to that of the comparatively modern Greeks and
Romans, whose tombs and sepulchres were chiefly archi-
tectural erections intended for external display. Of
Egyptian architecture and art some of the most astonish-
ing memorials are entombed within the earth. Among
these are what are called the ' Tombs of the Egyptian
Kings,' at Bib.ln el Molouk, in one of which Belzoni dis-
covered the sarcophagus, or tomb, proudly so termed,
which is now in the Soanean Museum. In respect to the
architecture of these subterraneous works, the airangemen t

of their plans is precisely the reverse of that of the tem-
ples, in which the parts are successively contracted in
space, that last reached being the smallest of all [Egyitian-
ArxHiTECTURE, p. 316] ; whereas in these tombs the en-
trance passages are narrow, and the first chambers are
smaller than those to which they lead. The numerous
paintings found in these tombs describe with minuteness
the social life and manners of the people, their banquets,
their festivals, their amusements, their costume, their fur-

niture, their arts, and the various utensils and implements
employed in them. These records prove not only the per-
fection the mechanic arts had attained, but also the luxu-
rious refinement of those remote ages. The 'same remark
applies to the paintings and frescoes in the subterraneous
tombs and sepulchral chambers discovered since 1827 at

Corneto, on the site of the antient Tarquinii, at Vulci,
Toscanella, Bomarzo, Cere, Val d'Asso, and other places

in the antient Etruria. The number of these tombs is very
great. About two thousand have been opened, and from
these have been obtained, besides upwards of five thousand
painted terracottas and vases, an immense quantity of

other articles of alntost every description,—military

weapons, tripods and sacrificial utensils, candelabra of all

patterns and dimensions, sarcophagi, couches, sculptures,

inscriptions, &c, together w ith bracelets, rings, ear-rings,
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and other ornaments of dress, some of thera of the most
1 astefi.il design and exquisite workmanship.* The greater
portion of these antiquities are deposited in the newMuseo
CJ regoriano at Rome ; but no inconsiderable number of
them have found their way into other collections, espe-
cially those of Berlin and Munich. If not the most valua-
ble part of the spoils obtained from the Etrurian tombs,
the paintings on their walls were not the least interesting,

especially when first discovered ; for since that time they
have all suffered by exposure to the air. While they are
lor the most part more carefully and better executed than
t he Egyptian paintings, they are equally curious, inasmuch
as they are almost the only existing records of a people
respecting whom history has preserved very little. One of
1 he most interesting sepulchral chambers yet opened is

that which has been named, from the subjects represented
on its walls, the ' Camera del Tricliuio e del Ballo.' In the
' Trielinio,' or banquet scene, are three couches, with a
male and female figure upon each, crowned with wreaths
of ivy and myrtle, and richly attired. Everything bespeaks
luxurious refinement,—the embroidered table-cloth, and
draperies on the couches, the rich dresses of the attendants,
the quantity and variety of the vessels heaped up on the
sideboard, and the number of dishes with which the table
is set out. Nor does the other scene convey a less favour-
able idea of the gaiety and liveliness of an Etruscan dance.
The subjects of some of the paintings that have been disco-
vered are however of a very different character ; and as a
contrast to the above may be mentioned those in what is

distinguished by the name of the ' Camera de' Morti,' at
Tarqumii ; one of which represents a procession of the
dead, conducted by genii to their final judgment. These
and other paintings are described in Mrs. Hamilton Gray's
' Tour to the Sepulchres of Etruria;' and a very interesting
account of the tombs and their contents has been given
by Carlo Awolta, in the ' Annali dell' Institute di Cor-
rispondenza Archeologica, per l'anno 1829.' Of Etruscan
art generally, Winekelmanu speaks in the third book of
his ' Geschichte der ICunst,' but in his time only a few of
the tombs had been opened.
At other places in Etruria—Orchia, the modern Norchia,

and Axia, now called Castel d'Asso—the tombs are hewn
out on the sides of rocks and hills, and present an archi-

tectural frontispiece or facade forming their entrance, as is

tne case with many Egyptian tombs, and likewise with those

which are found in Lycia and other parts of Asia Minor.
Many of the Lycian tombs have columns and entablatures

to their facades wrought out of the solid rock. Some of
the Lycian tombs however are upright insulated structures,

either plain or decorated with pilasters and other orna-

ments, with roofs whose section is a pointed arch, alter

the fashion of some of the Indian monuments,' owing to

which they present a striking combination of Oriental and
Grecian forms. Of sepulchres with temple-shaped facades

there are two examples at Orchia, one of them a tetra-

style, the other a distyle in antis. Both partake of the

Grecian Doric character, yet deviate from it greatly in two
particulars : first, in the great height of the pediment

;

secondly, in the great width of the intercolumns. What
now remains of the columns themselves is only sufficient

to ehow their number and situation ; yet that they were
hewn out of the rock, like the entablature and pediment,
scarcely admits of question.

Vitruvius says nothing on the subject of sepulchres and
tombs, either Grecian or Roman; yet sepulchral edifices

are still very numerous throughout Latmm and Magna
Grsecia, and many of them must originally have been very

conspicuous objects, and not a little remarkable on account
of the studied architectural decoration bestowed on trwm
externally ; for besides subterraneous sepulchral chambers
or vaults (which were usually very carefully finished inter-

nally, and not unfreouently ornamented with painting and
stucco-work, and with marble or mosaic pavements), there

is another and quite distinct class, consisting of structures

mised above-gtound, insulated, and apparently solid. These
may be described as generally of nearly cubical form,

though some are of much loftier proportions. There are

betides varieties of this class, in which either a conical or

cylindrical superstructure is raised upon the square portion,

which then becomes a basement ; or else the superstruc-

• The Prlnrew of Cantao is said to have aplifnred some few yenr* a?o nt a
ball attired with costly ornaments that had uecu found in some of ihu ancient
ninths vl Etruria.

ture is also square, but is distinguished from the lower
part by pilasters, pannels with inscriptions, and other archi-
tectural decorations : some of these have an upper sepul-
chral chamber, others a subterraneous pne also, or one
below the level of the ground.
What is called the • Sepolcro di Nerone,' near Ponte

Molle, may be taken as a specimen of the usual character
of Roman tombs partaking of the cubic form. Like the
generality of, them, this is somewhat more than a perfect
cube, the dimensions being 20 feet by 24 in height, or,
including its covering, 27 feet. At each angle is a large
acroterium presenting two quadrant-shaped surfaces,
meeting at right angles at the external edge of two
adjoining sides; a species of ornament almost peculiar
to antient altars and tombs. Of larger tombs of this class
there is one in the Via Portuensis, a double cube in
height, the measurements being respectively 44 and SO
feet. In the example previously mentioned, the upper
part is rather less in height than the basement, but here it

is about a third more, and is also decorated with lour
pilasters on each front, with a small pediment, not support-
ing, but placed between the large acroteria nt the angles.
Of circular tombs we have a well-known example in that
of Manutius Plancus at Gaeta ; a low circular tower
(nearly solid within), about 60 feet in diameter, and 10
feet more in height ; therefore, owing to its size, it is rather
a mausoleum than a mere tomb. The same may be said
of that of Caecilia Metella at Rome ; which structure,
otherwise called II Capo di Bove, from the ornaments in
its Doric frieze, exceeds the one just mentioned in size,

it being 90 feet in diameter, and its entire height about
130 feet. It does not however partake so much of the
character of a mere tower as the tomb at Gaeta, because it

consists of two nearly equal masses, viz. a square one with
a cylindrical superstructure, and is therefore an example of
that compound-form class which we have above pointed
out. Among the tombs at Pompeii there is one which is

circular in the upper part of its exterior, and internally has
a dome of very peculiar shape, which does not show itself

on the outside, but is cut out of the solid mass. Other
sepulchral structures at Pompeii are very numerous,
forming what is called the ' Street of Tombs.' Instead of
cemeteries, or public burying-grounds, it was the custom
in antient Italy to erect tombs on each side of the principal
roads leading from a city, as was the case with the Via
Appia and others in the immediate vicinity of Rome.
The tombs of the middle ages are within buildings,

churches, chantries, cloisters, &c, and exhibit almost every
variety of form and enrichment, from the primitive stone
coffin or Christian sarcophagus, to those lavishly decorated
cata/alco monuments which are so many piles of archi-
tecture and sculpture. Those of the tirst-mentioned kind
are, for the most part, very little raised above the floor,

and their upper surface is en dos d une, or forms a ridge-
shaped lid. The next class consists of Altar or Table
Tombs, comparatively plain, although with panelling oi

other architectural decoration on their sides. The next
in order is the Effigy Tomb, first introduced in the thir-

teenth century, with a recumbent figure of the deceased
upon it, extended, with the hands slightly raised, and
joined as if in the attitude of prayer. Examples of this

kind are very numerous, and highly interesting, both on
account of their execution as works* of sculpture, and the
information they afford in regard to the costume of the
period. In some cases there is a small canopy over the
head of the figure, placed, similarly to that effigy, in a
horizontal direction. This will be best understood from
the annexed representation of the monument, of Eleanor
Bohun, wife of Thomas of Woodstock, duke of Glou-
cester.

This is not indeed exactly a specimen of the class just
referred to, it being a monumental inlaid brass (a species
of monument very common in this country during the
fourteenth and fifteenth centuries) ; but although not
executed in relief, it will serve to explain the usual
character of sculptured recumbent effigies, and the design
of the ornamental parts.

Altar and effigy tombs were usually placed between the
piers of an arch, or within a recess in a wall, and in either

case the whole tomb was frequently covered by an arch
forming a sort of canopy over it ; of which kind is that

of Aymer de Valence in Westminster Abbey rl334;. In
course of time this mode of architectural decoration camo
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to be greatly extended. Instead of a single arch, three

01 more small arches were introduced, which, with the

columns either supporting or placed between them, en-

closed the figure on the tomb, giving the whole the ap-

pearance of a shrine or screen. Many of the French
monuments of the period of the Renaissance are in this

style of design, large and lolty insulated architectural

masses, with a profusion of highly enriched pilasters and
arches, and numerous allegorical figures, beside other

statues and bas-reliefs, so that the deposito, or actual

tomb, is the least portion of the entire composition.

In Italy there are many examples of what may be called

Facade monuments, which are extensive architectural

compositions, consisting of two or more orders of columns,

with pediments, niches, statues, panels, and various other

architectural decorations. Of such ' macchine colossali,'

as Cicognara terms them, the monument of the doge
Valier by Tirall and that of the doge Pesaro by Longhena
may be quoted as instances. In both of them the figures

arc merely accompaniments to the architecture, and that

which should be the principal one is almost the most
insignificant among them. In the Catafalc tomb, even
when equally extravagant in point of accumulated em-
bellishment, there is at least a certain degree of character

that stamps it at first sight for what it is, whereas in those

of the kind just referred to there is nothing to indicate a
sepulchral monument. This last remark applies very
forcibly to those two celebrated works of Michael Angelo,
the tombs of Giuliano and Lorenzo de' Medici, each of
which has, besides the figures of those personages, two
naked semi-recumbent figures, a male and female, in-

tended or supposed to be intended to express day and
night (or sleep), and morning and evening. To say no-
thing of the obscurity and unmeaningnessof such allegory,

the statues themselves are very ill calculated to awaken
religious sentiment. They are masterly academical pro-

ductions, the triumph of the artist, the admiration of
connoisseurs ; but nothing more. Infinitely superior both

in feeling and in taste are many other Italian tombs of
about the same period, which consist of little more than a
simple depo\ito, or sarcophagus, with either a recumbent
or semi-recumbent figure of the deceased upon it ; such
fur instance as those of Giov. Andr. Boccaccio in the

cloister of Santa Maria della Pace, and of Aiigelo Mara

in the church of the Annunziata at Florence. Al-

though they have abandoned the architectural caricature
formerly in vogue for such purposes, instead of returnini;

to the simple and natural expression of Christian monu-
mental works, later sculptors have frequently given m
allegorical compositions and groups of mythological
figures, and the likeness of persons intended to be recorded
is shown only in a medallion. In this vicious taste axe

many of the monuments in St. Paul's and Westminster
Abbey, while others are chiefly remarkable for the fan-

tastic conceits into which the artists have fallen, and
which render them equally unbefitting the purpose they

are designed for and the place where tney are erected.
TOMBS, VAULTS, TOMBSTONES, TABLETS. Id

previous articles [Coffin ;
Interment] the various modes

of disposing of the dead have been discussed ; it is our
intention here to show what rights the subjects of thi*

country have, 1st, to burial, and 2ndly, to a permanent
commemoration of themselves by means of monuments.
It must be borne in mind that we treat here only of pariah
churches and churchyards, or of the parish burying-groundi
subsidiary to the churchyard. The cemeteries which the

necessities of an increasing population have caused to be
established in the neighbourhood of many of our most
densely inhabited towns are private property, regulated at

the pleasure of the proprietors.

By the 68th Canon of 1603 it is ordered that no minister
shall refuse or delay, under pain of suspension by the bishop
for three months, to bury any corpse that is brought to the
church or churchyard (convenient warning being given him
thereof before), in such form as is prescribed by the Book
of Common Prayer, unless the deceased were excommuni-
cated majori excommunicatione, and no man able to testily

of his repentance. The Rubrick further excludes from
Christian burial those who have not been baptized or who
have died by their own hands ; and this latter class are
defined to be such as have voluntarily killed themselves,
being of sound mind, of which fact a coroner's jury are
considered by ecclesiastical authorities to be the fitting
judges. Thus the ecclesiastical law not only gives to the
clergyman the right, but imposes on him the duty to bury,
with only three exceptions, all who shall be brought within
the precincts of his church. Nevertheless the ecclesias-
tical courts have admonished a minister and church-
wardens to abstain from burying strangers in the church-
yard, when the practice of doing so threatened to interfere
with the rights of the parishioners ; for the common law
gives to the people the right of being buried within the
churchyard of their own parishes : ' Ubi decimas per-
solvebat vivus, sepeliatur mortuus ;' and although the tree-
hold of the churchyard, as of the church, is in the parson,
he holds it only for the benefit of his parishioners, and
subject to their right of interment in it.

This right of sepulture however applies only to the body :

the Canon and the Rubrick alike talk as though studiously
of the 'corpse' alone, never mentioning the coffin. In
former times the use of coffins was confined to the richer
classes, and these were otlen of stone or of other durable
materials [Coffin] ; but the practice and no doubt the
intention was that in the great majority of cases the process
of decay, and therefore the occupation of the earth, should
not be needlessly protracted. To use the words of Lord
Stowell, ' A common cemetery [by which he means a
churchyard or parish burying-ground] is not res unius
cntatis, the property of one generation now departed, but
is likewise the common property of the living and of
generations yet unborn, and is subject only to temporary
occupations.' On this doctrine are based the main points
of the law concerning burials.

The establishment of churchyards is attributed to Cuth-
bert, archbishop of Canterbury, who in the year 750 intro-
duced into this country the custom, then existing at Rome,
of devoting an enclosed space round the sacred edifice to
the interment of those who had been entitled to attend or
had been in the habit of attending worship within its walls.

Theretofore, notwithstanding a canon which forbade it (De
non sepeliendo in Ecclesiis), the clergy interred persons of
peculiar sanctity or importance within the walls of the
church, especially in the side aisles of the nave, so as to
remind the faithful of their example and of the duty of
praying for their souls : and hence the rule that a body
cannot now be buried in the church without the consent
of the incumbent, as he is supposed to be alone able to
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judge whether the deceased possessed the qualities which
'rCive him a title to that distinction. The churchyard was
untiently held among the res sacra, and no fees were
t :vken for the use of it : nevertheless the payment of fees to
the clergyman dates, in this country at 'least, from the
Reformation, and the non-payment of those fees is held
by the ecclesiastical courts a sufficient ground for the
clergyman to withhold his offices, or at all events to pre-
vent the erection of any monument or tablet for which he
hud previously given his consent; that consent being sup-
posed to imply the payment of the usual or a stipulated
lee. The fee is regarded by ecclesiastical writers not as a
price paid for the burial, but as an offering to the minister

;

and the claim to it is founded on custom. The church-
wardens are also entitled to a fee for burials in the church,
wince on them falls the expense of repairing the pavement.
It is even maintained that an incumbent is entitled to a
t ee upon the burial of his parishioner who has died in his
parish and is removed for interment elsewhere. Sir H.
Spelman preserves a vestry constitution of 1627 containing
a table of fees for burial in the chancel, the nave, and the
churchyard ; the interments in the churchyard being differ-
ently charged as they were 'coffined' or 'uncoffined.'
These fees are not imposed at the discretion of the parson
or of the parish; they are matter of ecclesiastical juris-
diction, and if they deviate from the amounts established
by custom, must be approved by the ordinary after con-
sulting the minister and the parishioners. In London and
its neighbourhood, and in some other populous towns,
the churchyard or parish burying-ground has been usually
purchased or enlarged, or at all events is maintained at
great cost by the parishioners ; and although (as we have
*aid) the freehold is in the parson, yet, by acquiescence
confirmed by usage, parishes have acquired a concurrent
right over the churchyard, and participate in the burial
fees ; which are greater according as the ground is more
widely or more permanently occupied. Thus for a brick
grave a greater fee is paid than for an ordinary grave;
and Lord Stowell in 1821 approved a table of fees for the
parish of St. Andrews, Holborn, whereby for the interment
of an iron coffin 10/. is charged beyond the usual fee of
1/. 10s. : he mentions also in his judgment without
positive disapprobation that 25/. extra is charged for
burials in iron coffins by the parish of St. Dunstan's-in-
the-West. (2 Haggard's Consistory Reports, 364.)
A vault cannot properly be made either in the church

or churchyard, without the consent of the ordinary signified
by a faculty, that is, a licence or permission, for that pur-
pose; and this he does not grant until he has given the
parson and parishioners an opportunity to express their
opinions. A vault may be attached by prescription to a
mansion ; or again, the proprietors of a mansion may have
a prescriptive right to be interred and to erect a tablet or
tombstone in the aisle or chapel appurtenant to that man-
sion. But it would seem that the right adheres to the
mansion, not to the family ; who if they cease to be pa-
rishioners relinquish their right to the vault, the use of
which may be granted to others. The heir however in this

and in all cases may maintain an action of trespass at the
common law against any one, even the parson or ordinary,
who disturbs the remains, or removes or defaces the monu-
ment of his ancestor, or the hatchment, pennon, or coat
armour suspended over his grave. In some parishes the
parishioners have a prescriptive right to place a stone over
a grave in the churchyard upon payment of a certain fee
established by custom ; but nothing of height can properly
be erected without the consent of the ordinary ; nor can a
tomb or tombstone be repaired without the leave of the
churchwardens ; although the granting of that leave is a
mere formality incumbent on those officers.

The placing of a monument in the church or a tablet on
its walls is also within the jurisdiction of the ordinary

;

for the fixing of it in the chancel the consent of the rector

is required, yet a lay rector has not a right to erect a
monument or construct a vault there without a faculty

from the ordinary. To remove without the ordinary's
consent a monument or tablet once erected is an offence
which subjects to piosecution before the ecclesiastical

courts the party committing it, even though he should
liuve himself erected the monument, and should have the
consent of the incumbent for its removal.
As the erection of a tombstone, so the inscription upon

it is a matter of ecclesiastical discipline, and an epitaph is

unquestionably unlawful which is contrary to the canons
or constitutions of the church in force at the time when
the inscription is made. Thus when in a recent case
the inscription 'Pray for the soul of A. B.' was objected

to in the Ecclesiastical Court as recognising the doctrine

of purgatory, the judge (whilst he deemed that prayers

for the dead are not contrary to the canons, and therefore

that the epitaph was not unlawful) distinctly affirmed the
doctrine, that any new epitaph opposed to the doctrines of
the Church of England might be removed, and the inscrip-

tion of such an epitaph would subject the party who in-

scribed it to ecclesiastical censure.

(Haggard's Consistory Reports, i. 14, 205; ii. 333;
Curteis's Ecclesiastical Reports, i. 880 ; Burn's Ecclesiasti-

cal Lair, article ' Burial ;" and Rogers's ditto.)

TOMLINE, GEORGE, eldest son of George and Susan
Pretyman, was born on the 9th of October, 1750, at Bury
St. Edmund's, Suffolk, and was educated at the grammar-
school in that town, which was the place of education at

that time of most of the gentlemen's families in Suffolk.

At the age of eighteen he was sent to Pembroke Hall,

Cambridge. He took his degree of A.B. in January, 1772,

and obtained the high honour of senior wrangler, and at

the same time the first of Dr. Smith's mathematical prizes.

In the year 1773 he was elected Fellow of his college,

and was immediately appointed tutor to Mr. Pitt. He
was ordained deacon by Dr. Younge, bishop of Norwich,
and priest by Dr. Hinchliffe, bishop of Peterborough. In
1775 he proceeded M.A., and in 1781 discharged the im-
portant office of moderator in the university. lie resided in

college till 1782, when he left it for the purpose of acting

as private secretary to Mr. Pitt, on his appointment to the

chancellorship of the exchequer. When Mr. Pitt was made
first lord of the treasury, Tomline became his secretary,

and he continued with rum till he became bishop of Lin-

coln and dean of St. Paul's. Dr. Pretyman's first prefer-

ment was a sinecure rectory of Corwen in Merionethshire,

to which he was collated in 1782 ; and in 1784 he was
appointed to a prebendal stall in Westminster, the first

preferment of which Mr. Pitt had the disposal. In 1785

he was presented by the king to the rectory of Sud-
bourn-cum-Offord, in his native county of Suffolk. In
January, 1787, he was advanced to the bishopric of Lin-
coln and the deanery of St. Paul's, which were vacated by
the promotion of Dr. Thurlow to the see of Durham, the

first bishopric which became vacant after Mr. Pitt was
minister. In 1813 he refused the see of London, and con-
tinued bishop of Lincoln 32$ years, in which time he per-

formed the visitation of that most extensive diocese in the
kingdom eleven times, at the regular interval of three

years, which was never done by any of his predecessors.

In July, 1820, he was translated to the see of Winchester,
in which he continued till September, 1827, the time of
his death. His publications, besides single sermons, are

'The Elements of Christian Theology,' in two volumes,

now a standard work ;
'A Refutation of Calvinism,' in one

volume ; and ' Memoirs of Mr. Pitt,' in three volumes, 8vo.

Bishop Pretyman in 1803 assumed the name of Tomline,

Marmaduke Tomline, Esq., having, without any relation-

ship or connection, left him the valuable estate of Riby
Grove in Lincolnshire.

TOMMA'SI, GIUSEPPE MARI'A, born of a noble

family at Alicata in Sicily, in 1649, entered the congrega-

tion of the Teatini at Palermo, in 16C4. He was sent to

fi nish his studies at Rome, where he became acquainted with

Cardinal Francesco Barberini, who, perceiving in him a

particular disposition.for the study of ecclesiastical history

and antiquities, encouraged him in this pursuit, and
obtained for him access to the archives of the Vatican and
other repositories of church history. In 1680 Tommasi
published the collection ' Codices Sacramentorum nongen-
tis Annis Vetustiores,' which he illustrated with introduc-

tory notices. In 1683 he published an edition of the
' Psalterium,' and in 1686 a collection of ' Antiphonaries

'

and ' Responsoriales' of the Roman church, illustrated with
learned comments and valuable documents. He afterwards

edited the antient mass-books, a Latin version of the Greek
ritual for Good-Friday, a new edition of the ' Psalterium,'

a collection of minor works of the fathers in three volumes,

to serve as an introduction to theological studies, and
another book also to assist the students of divinity, entitled

' Indiculus Institutionum Theologicarum.' Tommasi and
his contemporary Cardinal Bona of Mondovi. author of

Digitized byGoogle



T O N 38 T O N

' Rerum Liturgicarum Libri duo,' and « De Divina Psalmo-

dia,' are among the principal illustrators and expounders

of the liturgy and ceremonies of the church. ....
In 17 12 Tommasi was made a cardinal, a dignity which he

at first declined, until the pope expressly commanded him

to accept it. He died in the beginning of the following year.

(Tiraboschi, Storia delta Letteratura Italtana, vol. vin.,

part i., b. 2.)

TOMSK. [Siberia.]

TON or TUN. In modern English spelling the ton is a

weight (twenty hundredweight, or 2240 pounds averdu-

pois) and the tun is a measure of wine (two pipes, or 232

gallons). Accordingly, some have supposed that the mea-

sure was derived from the weight, and in fact a tun of

water weighs about a ton. But a very little consideration

of the manner in which tonna and tunna were used is

enough to convince any one that the weight was derived

from the measure. These words are not classical, but they

occur frequently in middle Latin (see Ducange, in verb.),

and always as signifying a large cask. The hollow empty

sound made by striking a large cask may have given rise to

the name : we have often heard them say ton as plain as a

cask could speak. The diminutive is tonnella, which was

often used, but not much in England : the Commissioners

of Weights and Measures found it only in Cardiganshire,

standing for sixteen bushels of lime. The modern use of

the word tunnel is now familiar enough. The old taxes of

tonnage and poundage are enough to create a suspicion

that the ton was originally a measure. This phrase would

be tautology if tonnage meant a tax upon weight : we
must understand tonnage and poundage to be a tax on

measure and a tax on weight.

There are many local tons of weight which have sprung

up in modern times.

TONBRIDGE. [Kent.]
TONE. The technical use of this word may be seen in

Scale, Tktrachord, &c, in which it signifies a musical

interval. In common language it refers to the quality of

a musical sound, as when we speak of a fine-toned instru-

ment.
TONGA ISLANDS. [Friendly Islaxds, vol. x.,

p. 476.1
TONGUE. The human tongue has a very complex

structure, in correspondence with the variety of its offices

as an organ both of sensation and of voluntary motion.

The sensations which are perceived by means of the tongue

are of two kinds, namely, that of taste and that of touch or

tact ; its motions are chiefly subservient to speech and to

the prehension and swallowing of food. The sensitive

apparatus of the tongue is contained in the membrane
which covers it ; its motor apparatus forms its interior.

The form and other external characters of the tongue

may be easily observed by the aid of a mirror. Its surface

is covered by a membrane continuous at the sides and
lower part with that which lines the mouth and cheeks,

and covered by a fine cuticle which is constantly kept
moist by the saliva and by the secretion from the tongue
itself. The membrane on the inferior surface of the tongue
is thin, smooth, and transparent; at the middle line it

forms a vertical fold which extends nearly to the tip of

the tongue, and is named the fraenum lingua. The mem-
brane on the sides and upper part of the tongue is thicker

and more vascular, and bears the papillae, the most sensi-

tive parts, which are thickly set over its whole surface.

The papilla; of the tongue are of three different kinds

:

—1, The papill* vallate, or magnae, are usually seven or

nine in number, but sometimes arc as many as twenty or

as few as three. They are situated at the back part of the

tongue, in two rows forming an angle, like the letter V,
with its apex directed backwards. Each of them has the

form of a truncated cone, and consists of a number of fine

cylindrical processes closely held together. They are set

iu rather deep depressions of the membrane, so that they
seem to be surrounded by fossw which are bounded by
elevated rings. 2, The fungiform or lenticular papilla:

are smaller, but much more numerous than the preceding,

and are scattered at irregular distances from each other

over the whole of the upper surface and sides of the

tongue. They vary in form, some being hemispherical,

some nearly cylindrical, and some having narrow stems

which support larger summits, so as to have somewhat the

shape of mushrooms. These also, like the preceding kind,

are composed of numerous delicate filaments closely united.

3, The conical and filiform papillae cover all the remain
ing parte of the upper surface and sides of the totijn*

They are so thickly set that .it first sight the tongue •tea
nearly smooth. They form little elevations on the ourr

brane with sharp points which are directed backwards, »

that the tongue feels smooth when the finger is pason
over it from before backwards, but rough when it is p*>w.
in the opposite direction.

All these papillae are very vascular, and receive fiiw-

ments of the sensitive nerves of the tongue. Their struc-

ture is similar to that of the sensitive papillae of the *Jj:

[Skin], except that the cuticle covering them is muci
thinner ; and their chief office is also similar, hut it is pro-

bable that each kind of papillae is subservient to a differeii;

kind of sensation. The conical papilla? moreover axe tux

merely sensitive organs: by the roughness which tbtj
give to the tongue, they make it a more secure instrument
of prehension ; and by their being directed backwards, th*t

fit it for the conveyance of food and drink towards tfcV

throat. In the cat tribe and many other animals, similar,
but much larger and stronger, papillae serve both for th*
lapping up of liquids and for the raising or scraping up a
the smaller particles of food. The lion, tiger, and man}
other carnivore, use them like rasps for tearing off the last

fibres that adhere to bones ; and they are employed bj
numerous mammalia as combs for the cleaning of thee
skins and hair. They are the better adapted for all the**
purposes by being covered by a much harder cuticle thai
that which invests the papillae of the human tongue.
The interior of the tongue is composed entirely of

muscles, and of the fat and cellular tissue which lie between
their fibres. These muscles are named, after the parts to

which they are attached, the hyo-glossi, stylo-glossi, genio-
hyo-glossi, and linguales. The hyo-glossi are the two
muscles which form the outer and lower parts of the tongue.
They arise from the sides of the hyoid bone [Larynx ;

Skeleton], whence they proceed upwards and outwards
to the sides and root of the tongue. In the latter situation
their fibres mix with those of the stylo-glossi muscle*,
which arise from the styloid processes of the temporal bones,
and pass forwards, expanding towards the sides and apex
of the tongue. Both the stylo-glossi and the hyo-glosn
muscles, when they contract, draw the tongue backwards
and downwards ; the former, acting alone, make the upper
surface of the tongue concave ; the latter make it convex

:

those of one side, acting alone, draw the tongue to the side
of the mouth. The genio-hyo-glossi are two muscles
whose fibres arise from processes on the posterior surface
of the lower jaw, and thence proceed, expanding in a tan-
shape, nearly straight backwards and upwards, to the
under part and root of the tongue. The greater part oi
the fibres of each muscle enter the tongue ; but a small
portion of them pass somewhat downwards, and are fixed
to the hyoid bone. Their office is to draw the tongue for-
wards (as in putting it out of the mouth), or, when th«
hyoid bone is fixed, to draw the tip of the tongue back-
wards and downwards. The linguales are two slips of
muscular fibres lying near the dorsum of the tongue, be-
tween the hyo-glossi and genio-hyo-glossi, and running
straight from before backwards. Their office is to shorten
the tongue and draw it backwards.
But besides these muscles, and variously intermingled

with their fibres, the tongue contains numerous other irre-
gular fasciculi, of which no description can be given. It
is also variously influenced by the muscles which move
the soft palate and its arches and the hyoid bone. From
the variously combined actions of them all, the tongue is
made capable of more rapid, more varied, and (for its size;
more extensive motions than any other organ in the body

;

but it is unnecessary to describe them, since each person
may observe them in himself.
At the posterior part, or root, of the tongue, numerous

small glands are imbedded in its substance. Thev have a
structure similar to that of the labial, palatine, and others of
the smaller salivary glands, and probably secrete a similar
fluid, which serves to lubricate the passage for the food
from the mouth to the fauces.

For its movements and its double sensibility the tongue
is supplied with three different pairs of nerves :—I, The
hypoglossal, or lingual, or ninth pair of nerves [Brain], aie
distributed almost exclusively in the muscles of the tongue :

they are its motor nerves ; and when they are paralysed,
compressed, or divided, the tongue is rendered immoveable.
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ut its sensations are unimpaired. 2, The lingual (or, as

hey are sometimes called, the gustatory) brandies of the
it'tn pair of nerves are those on which the sensibility of
lit? tongue to all common impressions of touch, heat, cold,

mo. depends. They are distributed most abundantly in

he papilla' at and near the tip of the tongue, and Iliey

•ndow it with a sensibility more acute than that possessed

>y any part of the skin. Professor E. H. Weber has
;>roveu this by an experiment [Nerve], showing that
k\ ith the tip of the tongue two boaies may be perceived to

>e separate, though they be placed so close to each other
i hat they are felt as only one body by the finger ; and the
iiime fact may be observed in the acuteness with which a
minute body, such as a portion of hair, is felt by the
1 ongrue, though it is quite imperceptible to the finger.

:i. The gustatory, glosso-pharyngial, or eighth pair of
nerves, of which a considerable part is distributed in the
tongue, are probably those on which the peculiar sense of
t a<i e depends. There are indeed some facts which it is

difficult to explain, except by supposing that the lingual

bianch of the fifth is also a nerve of taste ; but on the

whole it is more probable that the functions of the two
nerves are distinct, and that the fifth is in the tongue, as

it is in every other part in which it is distributed, a nerve
of common sensation, and the glossopharyngeal the nerve
of taste. The numerous facts on which the question has

been discussed may be found in Muller's ' Physiology,'

in Carpenter's ' Physiology,' and in Valentin's essay ' De
Functionibus Nervorum.' The best experiments are those

by Panizza and Valentin, both of whom favour the opinion

which is here expressed, and which is besides corroborated

by a majority of the cases in which the tongue has been
partially paralysed, and by the fact that the sense of taste

is acute at the back of the tongue and the soft palate, in

which the glosso-pharvngeal alone is distributed.

Much of the uncertainty of this question has arisen

from the difficulty of determining when a substance is

merely tasted and when it is felt. In ordinary eating we
confound the impressions derived at once from smell, taste,

and touch. We speak of the taste of cinnamon-bark and
similar aromatic substances as if it was a simple quality

;

whereas if the nostrils be closed while we are eating the

bark, we perceive none of its flavour or odour, but only its

hardness and toughness by the sense of touch, and a
burning sensation, which is also probably the result of an
impression produced on the nerve of common sensation by
the essential oil. Many similar examples will present

themselves to the reader, who, with a little reflection, will

easily analyse the sensations produced by most of the sub-

stances that are eaten or drunk.

The quality by which substances are capable of exciting

the sensation of taste is altogether unknown, nor has even
a probable hypothesis been formed. The best examples
of merely sapid substances are the various alkaline and
metallic salts, and the inodorous bitters. By experiments
with these the sense of taste is found to be subject to

many of the same rules as the other senses, and to be
especially analoeous to that of smell. [Smell.] A certain

force of application of the stimulus heightens the percep-

tion of it. Men instinctively press the tongue against the

roof of the mouth and tmuck it, to obtain a clear sense of

taste, as they inspire quickly in the act of smelling. Con-
trast of tastes also commonly makes that which is last

perceived more obvious, as the eye passing from one
colour to another, or the nose from one odour to another,

perceives each in succession the more acutely ; and there

are subjective sensations of taste, as there are of sight and
hearing. Such are those produced by the contact of two
different metals with each other and with the tongue, and
those which are perceived in various diseases ; but the

circumstances on which thev depend are as yet unknown.
TONIC. [Analeptics.]'
TONNAGE AND POUNDAGE. [Subsidy.]

TONNEINS. (Lot et Garonne.]
TONNERRE. [Yonnb.]

TONNINGEN, a small town in the Danish duchy of

Schleswig. is situated in 54° 20' N. lat. and 8" 50' E. long.,

near fne mouth of the river Eider. Since the completion

jt'tlie canal of Kiel it has become a place of great activity,

being the harbour at the western extremity of the canal,

where all vessels stop, as Kiel is for the eastern. It has a
pretty convenient harbour, with several wharfs, and is de-

fended by three batteries : the depth of the water in the

harbour is twelve feet, and many vessels from the Baltic are
laid up there for the winter. Prom 500 to 600 ships come
here annually, and the town hasaO ships of its own. The in-
habitants, about 2500 in number, have a considerable export
trade in com and other productions of the country. There
are in this town a board of quarantine, an extensive public
magazine, and a royal custom-house. The blockade of the
Elbe by the English, in consequence of the occupation of
Hanover by the French, gave for a short time extiaordinary
importance to Tonningen, by making it the channel for the
immense maritime commerce of Hamburg, all goods con-
signed to that city being landed at Tonningen, whence they
were forwarded by land. The hundreds of wageons from
Tonningen loaded with merchandise which crowded all the
streets of Hamburg both day and night, gave that city an
air of bustle and activity which it never had before, so
that unexperienced persons might have fancied that its

commerce had all on a sudden been considerably in-
creased. The effect of tliis state of things on Tonningen
may be appreciated from the fact that the import duties
received at the custom-house, which had previously
amounted to 20,000 or 25,000 dollars, rose during this

blockade of the Elbe to 250,000 in a year.
(Stein, Gcogruphisches Lexicon; H. E. Lloyd, Ham-

burg.)

TONQUIN, or TONKIN. [China, vol. vii., p. 307.]
TONQUIN BEAN. [Coumarouna.]
TONSILS. The tonsils are two complex glands, one of

which lies on each side of the fauces, between the arches
of the soft palate. They are of an elongated oval form,
and each is composed of a number of smaller glands aggre-
gated together in one mass, and usually opening by several
orifices on the surface of the mucous membrane. They
form a continuous layer with a great number of similar
glands, which are contained in the substance of the palate,
in the root of the tongue, and in the space between the
tongue and the epiglottis ; and with these, the tonsils form
a complete ring of glandular tissue around the aperture lead-
ing from the mouth to the pharynx. The nature of the fluid
secreted by them is not certainly known. It bears a gene-
ral resemblance to saliva, and probably serves chiefly to
lubricate the food for its passage from "the mouth to the
stomach.
The tonsils are very subject to inflammation. In its

acute form this disease constitutes the most frequent kind
of sore-throat. It is often called cynanche tonsillaris, and
may be distinguished from the other kinds by the tonsils
being enlarged and forming bright red tumours projecting
from the sides of the back of the mouth. Its treatment is

the same as that of the other varieties of acute cynanche.
[Quinsy.] Either after acute inflammation, or independ-
ently of it, the tonsils are also very subject to a chronic
enlargement, which gives rise to a permanent difficulty of
swallowing, with a peculiar nasal tone of voice, aud often
considerable dyspnoea. With the last symptom there is

often combined a peculiar loud snoring during sleep
; and,

in children, it produces a deformity of the chest by the
elevation and increased convexity of the sternum, which
are the consequence of the habitually increased efforts of
inspiration. This disease is very frequent in scrofulous
persons, especially during childhood, and may sometimes
be cured by attention to the general health, and by the use
of powerful astringent or acid gargles

; but, in general, the
quickest and best remedy is to cut off the prominent por-
tions of the tonsils, an operation which is scarcely painful,

and may be performed either with a blunt-pointed knife,

or with an instrument lately invented, called a guillotine.

With the latter the enlarged tonsil is first passed through
a ring, then fixed by a needle which is run through its

centre, and lastly is cut off by the stroke of a sharp"blade
driven through its base. The operation seldom needs to be
repeated ; the wounded surface quickly heals, and the
tonsil ceases to grow. In very acute cases of inflammation
of the tonsils abscesses are frequently formed withiu them.
They should be opened early, and the after-treatment may-
be similar to that for other sore-throats. The tonsils also

usually partake of the inflammations and other diseases,

such as cancer, syphilis, the local affection in scarlet fever,

&c, which attack the adjacent parts.

TONSILS, DISEASES OF THE. [Qnvvy.]
TONSTALL, or TUNSTALL, CUTHBERT, was bom

at Hatchford, in Yorkshire, in 1474 or 1475. It has been
commonly stated that he was a natural son of a gentleman
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of nnlient family, who, according to one account, was Sir

Richard Tonstall. His mother is said to have been a lady

of the Conyers family. It has been doubted however
whether there be any foundation for this story. About
1491 he was sent to the university of Oxford, where, ac-

cording to some authorities, he was entered a student of

Baliol College ; but the plague soon drove him to Cam-
bridge, where he is known to have eventually become a

fellow of King's Hall (now incorporated with Trinity Col-

lege). After this he went abroad and studied at Padua,

and having there taken the degree of doctor of laws, re-

turned to England with the highest reputation for classical,

legal, and scientific, as well as for theological learning. His

first patron was Warham, Archbishop of Canterbury, who,
in 1511, made him his vicar-general, collated him to the

rectory of Harrow-on-the-Hill, and also introduced him at

court. In 1514 he was promoted to a prebend in the

cathedral of Lincoln ; in 1515 he was admitted archdeacon

of Chester ; and in May, 1516, he was appointed master of

the rolls, an office at this date often held by clergymen.

Towards the close of this same year he was sent to Brussels

as chief commissioner to Charles, the young king of Spain
and the Low Countries (afterwards the emperor Charles v.),

with whom he concluded two treaties of alliance and com-
merce ; and here he made the acquaintance of Erasmus,
who describes him, in one of his letters, as not only the most
eminent Greek and Latin scholar among his countrymen,
but also a person of the most comprehensive judgment and
the nicest taste, and withal of remarkable modesty and the

most agreeable and cheerful manners, yet without going
beyond the bounds of a becoming gravity. Erasmus adds
that, much to his delight, he boarded at the same table

with Tonstall. In 1517, within ten days after his return

home, he was sent on a second embassy to Charles. In
1519 he was collated to a prebend in the cathedral of York

;

and in 1521 to another in that of Salisbury, of which diocese

he was also at the same time elected dean. The next year
he was promoted to the bishopric of London : his conse-
cration took place on the 9th of October, his enthronization

on the 22nd. He now resigned his office of master of the
rolls ; but in May, 1523, he was introduced into the govern-
ment by being made lord privy seal. After this he was
employed in various diplomatic missions : having been sent

to Spain on an embassy to the emperor in 1525; having
accompanied Cardinal Wolsey in his embassy to France in

1527 ; and having along with SirThomas More represented

the English king at the negotiation of the treaty of Cam-
bray in 1529. At Antwerp, on his return from Cambray,
Tonstall, as the story is related by the old chronicler Hall,

purchased from an English merchant named Packington
all the copies that remained unsold of Tyndal's translation

of the New Testament, and bringing them home with him,
made a bonfire of them in Cheapside—the effect of which
was to enable Tyndal to publish next year a second and
more correct edition with the bishop's money. In 1530
Tonstall was translated to the bishopric of Durham : and
now, or soon after this, he appears to have resigned the
privy seal. In the religious changes that now began to be
enforced by the royal authority, his mild and compliant
temper carried him nearly as far as Henry himself went

:

he supported the divorce of Queen Catherine (although it

has been supposed that he latterly somewhat changed his
opinion on that question) ; he preached and wrote in favour
of the king's assumption of ecclesiastical supremacy ; and,
along with Heath, bishop of Rochester, he revised the
English translation of the Bible which was published by
authority in 1541. But, from habit, conscientious belief,

or love of quiet, he appears to have retained to the last an
attachment to most of the doctrinal theology of the antient
church. Yet. like the generality of the other bishops, he
acquiesced in the additional innovations of all kinds that
were made in religion on the accession of Edward VI., in
1547 ; and accordingly he not only preserved his seat in
the privy council, but was also made a member of the
king's council in the north. In May, 1551, however,
he was accused before the council of being privy to the
design of an insurrection in the north ; upon which
he was in the first instance commanded to keep his
house ; and afterwards, on a letter in his handwriting,
deemed to be confirmatory of the charge, being found
Mnong the papers of the Duke of Somerset, which were
seized in December of that year, he was committed to the
Tower, and a bill was brought into the House of Lords to

deprive him of his bishopric. But, although the bill ws
passed by that house, all the influence of the new head at

the government, the Duke of Northumberland, proved
insufficient to satisfy the objections of the Commons, and

they refused to proceed with it. The precise nature of

the charge is not known ; and it seems highly impro-
bable, from Tonstall's character, that he should nave
involved himself in any insurrectionary or other trea-

sonable scheme. In the Lords the bill was strongly
opposed by Cranmer, who « spoke so freely against it.'

says Burnet, « that the Duke of Northumberland and
he were never after that in friendship together.' The
duke however was not to be cheated of his p^ey : the
parliament was dissolved in April, 1552 ; but on the 21st

of September thereafter a commission was issued to the
chief justice of the King's Bench and seven others, em-
powering them to call Tonstall before them, to examine him
touching all manner of conspiracies, &c, and, if they found
him guilty, to deprive him of his bishopric ; and by thia

tribunal he was in fact deprived on the 14th of October.
He remained a prisoner in the Tower for the remainder

of King Edward's reign ; and the bishopric of Durham
having been dissolved by act of parliament, in April, 1553,
Northumberland obtained a grant of the greater pari of its

jurisdiction and revenues, with the title and dignity ol

Count Palatine. In a few months however the accession
of Mary again changed everything ; and Tonstall, released
from prison, was reinstated in his bishopric, which the
queen erected anew by letters-patent. His own sufferings
had not given Tonstall any taste for persecution ; and he
principally distinguished himself throughout this reign by
the moderation of his conduct and the aversion he showed
to the violent courses urged by the court and followed with
little reluctance by most of his right reverend brethren.
No burnings of heretics took place in his diocese ; and.
suspected on this account to be half a Protestant at heart,
he lived under a cloud in so far as regarded the favour of
the court. Nevertheless when Elizabeth came to the
throne he refused to take the oath of supremacy ; and he
was deprived on that account, in July, 1559. Beiug com-
mitted to the charge of his friend Parker, already nomi-
nated, though not admitted, archbishop of Canterbury, and
in possession of Lambeth, Tonstall 'lived there,' says
Lloyd (in his ' State Worthies '), ' in sweet chambers, warm
beds, by warm fires, with plentiful and wholesome diet,
at the archbishop's own table

; differing nothing from his
former grandeur, save that that was at his own charges, and
this at another's ; and that he had not his former suite of
superfluous servants—that long train, that doth not warm,
but weary the wearer thereof.' Tonstall only enjoyed
Parker's hospitality for a few months : he died on the 18th
of November, 1559.

The character of Tonstall may be collected from this
sketch of his history. He will scarcely be allowed the
credit of principle by the more severe class of mo-
ralists ; but although not made to be a martyr, he had
evidently many excellent moral qualities. Intellectually
he was rated very high in his own day : Erasmus, More,
Warham, Cranmer, and Parker were all among his ad-
mirers and attached friends. Besides various scattered
letters, speeches, and other short compositions, some in
print, some in manuscript, for a list of which we must refer
to the 'Biographia Britannica,' Bishop Tonstall is the
author of the following works, published by himself :

1, 'In Laudem Matrimonii, ' &c. (a Latin Oration pro-
nounced at the betrothment of the Princess Mary and
Francis, eldest son of the king of France), 4to., Lond.,
1518; 2, 'De Arte Supputandi Libri Quatuor' (a treatise
on Arithmetic), 4to., Lond., 1522, and frequently re-
printed at Paris, Strasburg, and elsewhere on the Con-
tinent, as well as in England. The writer of ' Notices of
English Mathematical and Astronomical Writers between
the Norman Conquest and the year 1600,' in the 4 Com-
panion to the Almanac for 1837,' says, ' In point of sim-
plicity this work stands alone in its age, and is perfectly
free from all the extraneous matter which was often intro-
duced into the scientific works of the day.' 3, A Sermon
preached on Palm-Sunday, 1538, before King Henry VIII.
on PMlippiant, ii. 5-12 (in support of the royal su-
premacy ), 4to., Lond., 1539, and again 1633 : 4, • De Ve-
ritate Corporis et Sanguinis Domini Nostri Jesu Christi in
Eucharistia' (in defence of Transubstantiation), 4to., Paris,

1564 ;
5, ' Compendium et Synopsis,' &c., an abridgment
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of Aristotle's Ethics, 8vo., Paris, 1554 ;

6, ' Contra Tmpios
Blasphematores,' &c, a defence of Predestination, 4to.,
Antwerp, 1555 ; 7, ' Godly and Devout Prayers in English
and Latin,' 8vo.. 1558.
TONSURE (from the Latin, tondere, 'to clip') is the

name given to a distinguishing marie of the clergy of the
Roman Catholic church, formed by cutting off a portion
of the hair from the head. Mention is made of polled or
shaven crowns in connection with the clerical character in
the earliest ages of the church; but it seems to be clear
that this has nothing to do with the modern tonsure : the
practice of shaving the head or wearing the hair too short
is in fact condemned in priests by Jerome and others of the
Fathers. (Bingham's Origin** Ecclesiastica, b. vi., c. iv.,

b. 16.) What is now called the tonsure was probably in-
troduced not earlier than the latter part of the fifth cen-
tury. Various explanations of its mystical meaning have
been proposed : one theory is, that it is a sign of adoption
by the church

; another, that it is intended to symbolize the
clerical subjection and obedience : another, that it is a me-
morial of the Saviour's crown of thorns, &c. According to
t he existing and long-established practice, the tonsure is

formed by clipping away the hair from a circular space on
the back of the head. The application of the scissors by
the bishop to remove the first tuft is the initiatory rite by
which persons are received into the clerical order. Of
course the clerical crown, as it is called, must be preserved
by repeated trimming when necessary; and the practice,

we believe, is to enlarge it as the wearer rises in eccle-
siastical station and dignity. The present however was
not the universal form of "the tonsure in former times.
When the missionaries who had come over to Britain from
Rome encountered in the seventh century the Scottish and
Irish priests, they were horrified by observing that instead
of a circular tonsure on the occiput, they were distin-

guished by a tonsure in the shape of a crescent on the
forehead. The Roman missionaries asserted that this was
the sort of tonsure worn by Simon Magus and his disciples.

The true form of the tonsure and the proper mode of cal-
culating Easter were the chief subjects of theological con-
troversy in this island in the latter part of the seventh and
the beginning of the eighth centuries.

TONTINE, a species of life annuity, so called from
Lorenzo Tonti, a Neapolitan, with whom the scheme ori-

ginated, and who introduced it into France, where the
first tontine was opened in 1653. The subscribers were
divided into ten classes, according to their ages, or were
allowed to appoint nominees, who were so divided, and a

proportionate annuity being assigned to each class, those
who lived longest had the benefit of their survivorship, by
the whole annuity being divided amongst the diminished
number. The terms of this tontine may be seen in the
French * Eneyclopfdie' ('Finance' division, vol. iii, p.

704). In 1689 a second tontine was opened in France.
The last survivor was a widow, who, at the period of her
death, at the age of 96, enjoyed an income of73,500 livres

for her original subscriptionof 300 livres. The last French
1 online was opened in 1759. They had been found very
onerous, and in 1763 the Council of State determined that
this sort of financial operation should not be again adopted.
Tontines have seldom been resorted to in England as a
measure of finance. The last for which the government
opened subscriptions was in 1789. The terms may be seen
in Hamilton's ' Hist. Public Revenue,' p. 210. There
have been numerous private tontines in this country.
Hamilton remarks (p. 61) that ' Tontines seem adapted to

the passions of human nature, from the hope every man
entertains of longevity, and the desire of ease and affluence

in old age ; and they are beneficial to the public, as afford-

ing a discharge of the debt, althousrh a distant one, without
any payment." Some payments, on account of subscribers

to English and Irish tontines, remain still a small charge
upon the public debt.

TOOKE, JOHN HORNE. was the son of John Home,
a poulterer in Newport-street, Westminster, where he was
born on the 25th of June, 1736. The name of Tooke he
assumed afterwards for reasons mentioned below. He was
educated at Westminster and Eton schools, at the former
of which he remained two, and at the latter five years.

In 1755 he went to St. John's College, Cambridge, and
took his degree of B.A. in 1758. Alter leaving Cam-
bridge he officiated for a short time as usher in a school at

Blackheath, and in 1760 took deacon's orders, and obtained

P. C, No. 1557.

a curacy in Kent. He entered the church through the
wishes of his father, but against his own inclinations. He
had wished himself to study for the bar, and with this view
had entered his name at the InnerTemple in 1756. In 1760
he received priest's orders; and in the course of the same
year was inducted to the chapelry of New Brentford, which
his father had purchased for him. He was however never
happy in discharging the duties of his profession, and
gladly embraced the opportunity of leaving New Brent-
ford for more than a year upon two different occasions, in
order to travel on the Continent as tutor to the sons of
gentlemen in his neighbourhood. What he thought of his
profession may be seen from a letter of his to Wilkes,
whose acquaintance he made in Paris in 1765, and to
whom he thus writes :

' You are now entering into corre-
spondence with a parson, and I am greatly apprehensive
lest that title should disgust ; but give me leave to assure
you, I am not ordained a hypocrite. It is tme I have suf-
fered the infectious hand of a bishop to be waved over
me ; whose imposition, like the sop given to Judas, is only
a signal for the devil to enter. I hope I have escaped the
contagion

; and, if I have not, if you should nt any time
discover the black spot under the tongue, pray kindly
assist me to conquer the prejudices of education and pro-
fession.'

On his second return from the Continent in 1767, Home
took an active part in the political contests of the day,
and it was greatly owing to his exertions that Wilkes was
returned as member for the county of Middlesex in 1768.
Home's opposition to the ministry was unceasing, and
he soon became one of the most popular men of the day.
He was the founder of the ' Society for supporting the Bill

of Rights,' in 1769, in which he was closely associated with
Wilkes; but in the following year a quarrel took place

between them, which led to an angry paper war, in conse-

quence of which Home lost much of his popularity.

In 1771 he took his degree of M.A., which was granted
to him, notwithstanding the opposition of many of the

members of the university, and among others of Dr. Paley.
His quarrel with Wilkes drew upon him in the same year

the attack, of Junius, whom he answered with considerable

success.

His occupations were now so entirely opposed to the
clerical profession, and his dislike to it had become so

great, that he resigned his living in 1773 with the view of
studying for the bar. That he might not want the means
of doing so, four of his friends presented him with joint

bonds to the amount of 400/. a year, which were to con-
tinue in force till he was called to the bar. While pro-

secuting his legal studies, he afforded great assistance to

Mr. William Tooke, an old fliend of his, in resisting an
inclosure bill, which would have greatly deteriorated the

value of some property which Tooke had purchased at

Purley, near Godstone in Surrey. In return for his services

Mr. William Tooke made him' his heir; and it was upon
this occasion or shortly afterwards that he assumed the

name of Tooke, by which he is commonly known.
On the breaking out of the American War, Tooke vehe-

mently attacked the conduct of the ministry, and opened
a subscription for the widows and orphans of the Ameri-
cans, ' murdered,' as he said, ' by the king's troops at Lex-

ingtonand Concord.' The ministry prosecuted him for a libel

in 1777; he was found guilty, condemned to pay a fine of

200/., and to be imprisoned for twelve months. While in

prison he published his letter to Mr. Dunning, which is

occupied with a critical examination of the case of ' The
King and Lawley,' which had been quoted as a precedent

against him in his trial : this examination leads him to ex-

plain the conjunctions and prepositions of the English

language. This letter formed the basis of a considerable

part of the first volume of the ' Diversions of Purley.'

Shortly after his release from prison, he applied in 1//9

to be called to the bar, but hewas rejected by the benchers

on the ground of his being a clergyman. This blighted

all his prospects in life, and he soon afterwards retired

from London to a farm in Huntingdonshire. He had how-

ever previously published, in conjunction with Dr. Price, a

pamphlet against the American War, entitled ' Facts '
ad-

dressed to the landholders, stockholders, &c. of Great

Britain. Tooke did not remain long in Huntingdonshire,

and on his return to London he took an active part in

advocating the cause of parliamentary reform, which

Mr. Pitt then espoused. He published a letter in

Vol. XXV.—vr
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tttvour of it in 1782, addressed to his Mend Mr. Dunning,
then Lord Ashburton. He continued to advocate Mr.
Pitt's party steadily for some years, and when Mr. Fox
came into power by the coalition ministry, as it was called,

he published his celebrated ' Two Pairs of Portraits,' 1788,

in which he contrasts the character and conduct of Lord
Chatham and Lord Holland, and of Mr. Pitt and Mr. Fox
respectively. Two years previously to this he published

the first volume of his ' Ewio nnpoevro,' or the ' Diver-
sions of Purley,' in octavo, the latter of which names was
given to the work in compliment to the residence of his

friend Mr. William Tooke.
In 1790 Tooke became a candidate to represent the city

of Westminster in parliament ; and though he spent nothing
upon the contest, he polled nearly 1700 votes. In 1794 he
was arrested on a charge of high treason, mainly as it

appears on account of his connection with the « Constitu-

tional Society.' Nothing however of a treasonable nature

could be proved against him, and he was accordingly ac-

n'
tted after a trial which lasted six days, during which he
inguished himself by his calmness, intrepidity, and

presence of mind. His domestic affairs having become
very much embarrassed, his friends came forward to his as-

sistance and settled on him a pension of 600/. a year. In
1796 he again offered himself as a candidate for Westmin-
ster, and polled on this occasion upwards of 2800 votes.

His desire of obtaining a seat in parliament was at length
gratified, though not exactly in a way which best accorded
with the principles of a person who had been such a
strenuous advocate of parliamentary reform. He was re-

turned in 1801 for the borough of Old Sarum by Lord
Camelford. He retained his seat till the dissolution of

parliament in the following year, but was disqualified

from sitting again in consequence of an act of parliament,
which was passed while he was in the house, enacting that
in future no one in priest's orders should be a member of
the House of Commons.

Mr. Tooke now retired into private life, and passed the
remainder of his life at Wimbledon, where he had already
resided for many years. He had published a second edi-

tion of the 'Diversions of Purley' in 1798, in one volume,
quarto, and this was now followed by the second volume in

1805. He died on the 18th of March, 1812, in the 77th
year of his age. He was never married, but had several
illegitimate children, to one of whom he left his property.
Mr. Tooke was a man of great powers and consider-

able attainments. He was well read in English, French,
and Italian literature, possessed a tolerable knowledge of
Latin and Greek, and had studied Anglo-Saxon with some
diligence. In private he was much beloved, and his
conversational powers are particularly celebrated by all who
knew him. He is however principally known in the
present day by the ' Diversions of Purley,' a work which
has exercised considerable influence upon almost all works
on the English language published since its appearance. It

is written in the form of a dialogue : the principal speakers
in the first volume are Mr. Tooke himself, and his friend
Dr. Beadon, the Master of Jesus College, Cambridge ; Mr.
William Tooke is occasionally admitted to take part in the
dialogue : in the second volume the only speakers are the
author and Sir Francis Burdett. The first volume is divided
into ten chapters: the first treats 'Of the Division and
Distribution of Language ;' the second contains • Some Con-
siderations of Mr. Locke's Essay on the Human Understand-
ing ;' the third treats ' Of the Parts of Speech,' in which all

words necessary for the great purposes of speech are re-
solved into ' words necessary for the communication of our
thoughts,' and ' abbreviations employed for the sake of
dispatch ;

' in respect to the former we are told that in
English and in all languages there are only two sets of
words necessary for the communication of our thoughts,
and that these are nouns and verbs. The fourth chapter
treats ' Of the Noun,' and the fifth • Of the Article and In-
terjection.' The substance of the three next chapters, 'On
the word That,' ' Of Conjunctions,' and ' Etymology of
English Conjunctions,' had been previously given in the
letter to Mr. Dunning. The tenth chapter speaks ' Of Ad-
verbs.' In the second volume, the first chapter treats ' Of
the Rights of Man ;' the second, third, fourth, and fifth, • Of
Abstraction ;' and the sixth, seventh, and eighth, 'Of Ad-
jectives and Participles.' It is impossible to read this work
without deriving information from it. It contains many
happy explanations and conjectures, but the young student

cannot be cautioned too strongly against receiving all th*

conclusions of the author. The great fault of the book is the

love of hypothesis, and the absence to a great extent rt

that historical mode of investigation without which ety-

mological studies are worse than useless. A useful edition

of the work has been published by Richard Taylor, with

notes, London, 1840.

(Stevens's Life of Tooke.)

TOOKE, REV. WILLIAM, F.R.8., was born on the

18th of January, 1744, and educated at a private academy
at Islington, kept by Mr. Shield, where he had for school-

fellows the indefatigable and amiable antiquarian Mr. John
Nichols, and Dr. Ed. Gray of the British Museum, Set.

R. S., with each of whom he kept up a cordial intimacT
during their lives. - He was ordained a clergyman of the

church of England in 1771. by the then bishop of London,
and shortly afterwards obtained the situation of minister of

the English church at Cronstadt, the naval arsenal and
commercial port of St. Petersburg. In 1774 he was ap-
pointed chaplain to the factory of the Russia Company si

St. Petersburg, in which situation he remained for eighteen
years. He often preached in the chapel of the French Pro-
testants at St. Petersburg in the French language, of which
he was a complete master ; and after his return to London
he preached on several occasions in that language on be-
half of the French Protestant School and Workhouse in

London. He returned to England in 1792, in consequence
of succeeding to a considerable property by the death of a

maternal uncle, which enabled him to dispense with all

professional exertion. He died in London, November 17.

1820, in his seventy-seventh year, much esteemed bv »

large circle of literary friends. By his wife Elizabeth,
daughter of Thomas Eyton, Esq., of Llangynhavil in Den-
bighshire, he had a daughter and two sons, who survived
him.

Mr. Tooke was the author of several works, of which the
most important are those relating to Russia, namely. »
' Life 'of Catherine II.,' 3 vols. 8vo. ; ' A View of the Rus-
sian Empire,' 3 vols. ; and ' A History of Russia, from the
Foundation of the Empire to the Accession of Catherine
II.' Mr. Tooke was also a joint editor with Archdeacon
Nares and Mr. Beloe, of the ' General Biographical Dic-
tionary,' in 15 vols. 8vo., 1798 ; his portion of the work
was the first five volumes. Besides this he published, early
in life, ' Othniel and Achsah,' an Oriental tale from the
Chaldee, in 2 vols., and long afterwards four volume*
of miscellaneous essays under the titles of ' Varieties oi

Literature,' and ' Selections from various Foreign Liter&n
Journals/ He translated Zollikofer's sermons from the
German, in 10 vols. 8vo., and Lucian's works, in 2 vols.
4to., with the notes of Wieland. The Lucian however k
not a translation from the original Greek, but from Wie-
land's version ; and where the latter did not give the mean-
ing of the Greek, recourse was had to the original.

(Nichols's Literary Anecdotes; and Gentleman's Maga-
zine for May, 1816; November, 1820 ; and December.
1839.)

TOON-WOOD is extensively employed in India for
making furniture and cabinet-work. It is sometimes called
Indian mahogany, and sometimes Indian cedar. It is of a
reddish-brown colour and rather coarse-grained. The tree
has been named Cedrela Toona by botanists, and is sup-
posed to be the same which yields the so-called cedar-
wood of New South Wales, which is also red in colour
and coarse-grained. These somewhat resemble what is
called Havannah or Barbadoes cedar, which is the wood of
another species of the same genus—the Cedrela odorata of
Linnasus. This wood is imported in considerable quanti-
ties from the island of Cuba, and is often used for the in-
sides of drawers and wardrobes. The cigar-boxes from
Havannah are said to be made of this kind of cedar.
The genus Cedrela has been so named from.Cedrus, and

belongs to the natural family of Cedrelacese, which is
sometimes considered only a tribe of Meliacea?. Many of
the Cedrelacese are remarkable for the excellence of the
timber which they yield, as, for instance, the mahogany,
the satin-wood, and the chikrasee of India. Many of the
species are remarkable for their bitterness and astringency,
and hence several are employed as stomachics and febri-
fuges ; as Khaya Senegalensis, on the banks of the Gambia

;

Seymida febrifuge, in India; and Cedrela febrifuga in
Java, as well as C. toona in India.
TOONGOOSES. [Siberia.]
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TOORBUT. [Persia.]
TOORINSK. [Siberia.]
TOORSHISH. [Persia.]
TOPAZ occurs massive, in imbedded androunded crystals.

Primary form a right rhombic prism. Cleavage easy,
parallel to the base of the primary form, more difficult in
the direction of its lateral faces. Structure lamellar at
right angles to the axis of the prism. Fracture uneven,
slightly conehoidal. Hardness : scratches quartz. Elec-
tricity—positive by friction ; those crystals which possess
different faces of crystallization at opposite ends, acquire
different kinds of electricity at the two extremities when
heated. Colour : white, yellow, bluish, and greenish.
Lustre vitreous, transparent, translucent. Specific gravity
3-499. Fragments exposed to heat emit a blue, green, or
yellowish phosphoric light. By the blow-pipe on charcoal
does not fuse, but with borax it melts into a transparent
glass. Topazes occur generally in primitive rocks, and in

many parts of the world, as Cornwall, Scotland, Saxony
Siberia, Brazil, &c. &c.
The following analyses have been given of this mineral

.

(1) Saxon topaz by Klaproth, (2; Brazilian topaz by Kla-
proth, (3) Saxon topaz by Berzelius, (4) Brazilian topaz by
Berzelius:

—

(1) C2) (3) (4)
Silica ... 33 44 a 3424 3401
Alumina . . 00 475 5745 58-38
Fluoric acid . 5 7 0 775 7-79

Oxide of iron ... 0-5

99-5 99-44 1001899
TOPI.ITZ. [Teplitz.]
TOPOGRAPHY (from the Greek roiroypa<j>ia, which is

from rojro.c, ' a place,' aud ypa(j>,uv, ' describe '). Perhaps
the nearest corresponding combination of English words
would be 'place-description.' The word Topography is

limited by usage to the description of cities, towns, villages,

castles, churches, and other artificial structures, including
notices of everything belonging to the places or connected
with them ; for instance, not only the site, construction of
the streets, public buildings, &c. of cities and towns, but
the number of inhabitants, trade, history, and so forth.

The word occurs in the Greek writers. Cicero (ad Attic,
i. 13) uses Topothe-iy (roiroBtvia) as synonymous with
topography, though topothesy should have a different

meaning. (See an ' Essay ou the Study of Geography,'
by George Long, in the Schoolmaster, vol. ii.) In the
Greek ' topography ' has a wider meaning than it has with
us. But a description of a given place, with reference to its

physical character, hardly comes within our notion of a
topographical description, which is generally, at least,

limited as above stated.

TOPSHAM. [Devonshire.]
TORBAY. [Devonshire.]
TORCELLO. [Venice.]
TORDENSKIOLD, Vice-Admiral in the Danish navy.

His name was Peter Wessel before he was ennobled by
King Frederick IV. Born on the 28th October, 1691, at

Trondhiem in Norway, of obscure parents, he was at an
early age bound apprentice to a barber, but his strong de-

sire for a seafaring life induced him to leave his master and
go to Copenhagen as cabin-boy. There he entered the
service of the East India Company as a common sailor,

and in his third voyage distinguished himself so much,
that by the recommendation of his captain he obtained an
appointment as midshipman in the royal navy. In the

year 1709, immediately alter the battle of Pultawa, Den-
mark declared war against Sweden, and from that time
Weasel's brilliant career commenced. From 1709 to

1711 he commanded a small privateer, and made many
prizej. He was promoted to the rank of lieutenant in 1712,

and shortly afterwards had the command of a small frigate,

in which he cruised against the Swedish traders with such

effect, that it is said the Gothenburg and Calmar mer-
chants offered him a hundred thousand crowns if he would
resign his command. On the 5th of June, 1712, he met a
Swedish frigate of nearly double the size of his own, under
English colours. Tordenskiold hoisted the Dutch flag,

and by a skilful manoeuvre laid alongside the enemy
within hailing distance, and the Swedish captain, still be-

lieving him to be Dutch, hailed him. The answer was a
destructive broadside. A most obstinate engagement
ensued, in which Tordenskiold had decidedly the advan-

tage, when he unfortunately found that his ammunition
was exhausted. Upon this he hailed the Swedish captain,
telling him the roughness of the sea alone prevented him
from boarding the frigate and taking her; but that if he
either would lend him some powder or pledge his word to
await his return within three days off the Drammen, he
would promise to carry him as a prize to Copenhagen.
Both proposals were declined, but the Swedish captain ex-
pressing a lively wish to become personally acquainted
with his gallant adversary, Tordenskiold went on board to
him, and drank to the king of Sweden's health. Upon his
return to Copenhagen he was tried by a court-martial, hut
honourably acquitted; and King Frederick, pleased with
Ins chivalrous conduct, promoted him to the rank of cap-
tain. During his stay in Copenhagen he submitted to the
king personally a plan for attacking the Swedish coast,
which the Admiralty however, being somewhat alarmed at
the young man's rapid promotion and increasing favour,
rejected with great disdain. He left Copenhagen April
24, 1715, his frigate then being attached to the'fleet under
Admiral Gabel, who despatched him for the purpose of
reconnoitring the Swedish fleet, commanded by Admiral
Wachtmeister, on the coast of Norway. Here, by his ex-
traordinary seamanship, together with a boldness rarelv
surpassed, he was principally instrumental in destroying
four ships of the line and three frigates, besides a large
frigate which he captured, and in which, as a due reward
for his eminent services, he was sent to Copenhagen as
bearer of the glorious tidings. For this exploit he was
raised to the rank of commodore, and a short time after
wards he was appointed to the command of a squadron
destined to cruise in the Baltic for the purpose of inter-

cepting transports with fresh supplies of troops for Charles
XII., then in Pomerania.
On the 7th of August, 1716, off the island of Riigen, he

came in sisrht of the Swedish fleet commanded by Wacht-
meister. Charles XII. himself stood on an eminence on
the island to see the victory of his flag, as to which there
could scarcely be a doubt, as the Swedish fleet amounted
to more than double the number of ships of Torden-
skiold's squadron. The great conqueror however was to be
disappointed. Much better acquainted with the bearings
and the ground he was on, and much more skilful in sea-
manship, Tordenskiold, contrary to all reasonable expecta-
tions, soon gained the weather side of the enemy, and then
kept up his fire with such precision and rapidity, that in

one hour three of the Swedish ships of the line and two
frigates had struck, and the loss of the enemy in killed

and wounded, besides one vice-admiral, amounted to more
than three times that of the Danes. A gold medal was
struck in commemoration of this victory, which the king
permitted him to wear suspended by the blue ribbon of
the Older of the Elephant, a distinction only twice granted
before.

In the battle of Dyneskiln, July 17, 1717, and in that of

Stroemstaedt, he fought with the same gallantry and
success. In December, 1717, the king raised him to noble
ank by the name of Tordenskiold (shield against thunder).

The immediate cause of this new honour is characteristic,

and deserves mention. On a very cold day Tordenskiold
went on shore with a party of officers to dine with the

king. By a sudden pitch of the boat he lost a golden
snuff-box, with the king's portrait set in diamonds, and
presented to him by his majesty. He immediately ex-

claimed, ' Rather die than lose that which my sovereign

has given me !' and before his friends could prevent it, he
threw himself overboard, and dived several times after it,

till he at last was taken up senseless.

On the 26th of July, 1717, he took Marstrand, one of

the most important Swedish fortifications in the Kattegat.

The peace of Fredriksborg having been signed (July 23,

1720), Tordenskiold had a great desire to visit foreign

countries. King Frederick gave his consent very reluctantly.

At Hamburg, where he was received with princely hon-

ours, his travelling companion, a wealthy young man
from Copenhagen, lost large sums at play to a Swedish
colonel, De Stahl ; and after his ready cash was exhausted,

gave drafts upon his father to the amount of 30,000

crowns. Tordenskiold, upon being informed of it, declared

his intention to call the gambler to a strict account ; but

the colonel having left Hamburg, Tordenskiold went to

Hanover to be presented to George II. There, the day
after his arrival, he met Colonel Stahl at a dinner party

G2
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with one of the ministers. He immediately expressed

his indignation and reluctance to dine at the same table

with him. A violent quarrel ensued, and a hostile meet-

ing was appointed for the following day at a place some
miles distant from the capital. Tordenskiold went without

a second, and only armed with a light dress-sword. Co-
lonel Stahl used a heavy sword, with which he shivered

his adversary's blade at the first onset, and then ran him
through the heart : he expired in a few minutes, recom-

mending his soul to Heaven, and charging his faithful

valet to take his body to Copenhagen, where it was depo-

sited in a chapel ot the navy church (Holmens Kirke)

:

the king himself attended the funeral. The general im-

Eression at the time was that foul play had been practised

y instigation from a higher quarter.

(Peter Tordenskiold* Liv, og Levnet, 3 vols. 4to., Kioben-
havn, 1747; the same in German, Copenhagen, 1753;
Peter Suhm's Historie af Dannemark, Norge, &c, 1 vol.

8vo., Kiiibenhavn, 1787 ; Histoire de Dannemarc, par M.
P. H. Mallet, 9 vols. 8vo., Paris and Geneva, 1788.)

TORDESI'LLAS, a small town of the province of Val-

ladolid in Spain, situated on the right bank of the Douro,
five Spanish leagues south-west of Valladolid, in 41° 28'

N. lat. and 5s 2'W. long. Tordesillas, which some Spanish
authors suppose to have been called ' Turns Syllana,' or
* Tunis Syllae,' under the Romans, is now a wretched town,
scarcely containing 4000 inhabitants, although in the
palmy days of Spain, during the reign of Ferdinand and
Isabella the Catholic, its population is said to have
amounted to 50,000. The town is commanded by a fine

castle, where the mother of Charles V., Joanna, took up
her abode, and died in 1555. Tordesillas is the birthplace
of the celebrated Alonso Fernandez de Avellanada, the
continuator of ' Don Quixote.' Not far from Tordesillas is

the town of Villalar, where the Comuneros under Padilla
were defeated by the imperial troops in 1522. (Minano,
Diccionario Geografico, viii. 472.)
TORELLI, LAELIO, was born at Fano, on the 28th of

October, 1489. His family was noble, and had settled in

that town about the beginning of the fourteenth century.
While yet a mere boy he was entrusted to the care of his

maternal uncle, Jacopo Costanzi, a professor in the uni-
versity of Ferrara, under whom he made a respectable
progress in the Greek and Latin languages. He subse-
quently studied law in the university of Perugia, and
obtained the degree of doctor in his twenty-second year.
From 1511 to 1531 Torelli remained in the civil service

of the Roman government. Soon after taking his degree
he was appointed podestA of Fossombrone, and in a short
time chief-magistrate of his native town. Scanderbeg
Comnena, who had lost his hereditary states by becoming
a convert to the Romish faith, received from the pope by
way of compensation the seignorage of Fano. By his in-
solent abuse of power he rendered himself odious to his
new subjects, and was expelled by a conspiracy, of which
Laelio Torelli was the chief. Clement VIII. was at first

much irritated, regarding the rebellion as directed against
the papal government ; but Laelio, by explaining its real
object, succeeded in pacifying him, and was soon after
appointed governor of Benevento. This post he occupied
for eighteen months, at the end of which, returning to
Fano, he became involved in the contest between that
town and the Malatesti family ; and about the year 1527
or 1528, found it advisable to seek an asylum in Florence.

In 1531 he was appointed one of the five auditors of the
Rota of Florence, and he continued from that time till his
death in the service of the Medici family. During far the
greater part of this time he was attached to Cosmo, the
first grand-duke ot Tuscany, who became duke of Florence
six years after this first appointment of Torelli, and died
only two years before him (in 1574). From being a mem-
ber of the Rota, Torelli rose to be podestA of Florence

;

he was subsequently appointed chancellor by the grand-
duke, and in 1546 his principal secretary. His official
duties did not entirely withdraw him from literary pur-
suits. He was an active member of the Florentine Aca-
demy, and in 1557 was elected into its council. His re-
putation as a statesman and man of letters procured him
the honour of being elected a senator: his name was
inscribed in the register of the patricians of Florence in
1576. He died the same year, in the month of March,
having survived all his children.

Torelli published, in 1545, three legal tracts, entitled

' Laelii Tanrelli Jurisconsulti Fanenns, ad Galium e.

Legem Velleam,ad Catonem et Paulum Enarrationes ; eji_-

dem de Militiis ex cam, ad Ant. Augustinum cpitctoh.

dedicated to his son Francesco. They were printed v
Lyon ; the Antonius Augustinus (bishop of Tarragona), ie

whom the third is addressed, printed it in 1544 as ac

appendix to his ' Emendationes ;' and Zilettus included
them in his great collection, ' Tractatus Tractatuum
(1633-1642). A Latin eulogium of Duke Alexander de
Medici, delivered by Laelio in 1536, and a panegyric oi

Count Ugo, the founder of an abbey at Florence, in Ita-

lian, are said to have been printed. But the work which
has preserved the name of Laelio Torelli is his edition of

the Florentine manuscript of the Pandects. It was printed
at Florence by Lorenzo Torrentino, printer to the grand-
duke, in 1553. From the dedication to Cosmo I., which is

written by Francesco Torelli, we learn that the preparation
of the transcript and the supervision of the press had occu-
pied all his own and his father's leisure hours for the ten
preceding years. Francesco claims for his father the

honour of projecting the edition, and gives Cosmo thr
credit of defraying the expense of the sumptuous pub-
lication. The orthography and all the little peculiarities

of the MS. are said to have been strictly adhered to. Tht
Greek passages were revised by Peter Victor. The trans-
lations of these passages are taken from Antonius Au-
gustus, Haloander, and Hervagius. This edition is a fine

specimen of typography, and worthy of the important
monument it was the means of rendering more accessible
to the public. The pope, the emperor, and the king of

France gave the printer letters of protection against any
piracy of the work for ten years, and Edward VI., the king
of England, for seven. With regard to the Florentine (or

Pisan) manuscript, the inquiries of Savigny, Blume, and
others have established this to be the oldest copy of the
entire Pandects of Justinian that exists. Leaving out of
view the story of its discovery at Amalfi, the assertion of
Odofredus that it was transmitted to Pisa by Justinian, and
the statement of Bartolus that it was ' always ' at Pisa
(semper enim fuit totum volumen Pandectarum Pisis et

adhuc est), establish for this MS. of the Pandects an an-
tiquity beyond what can be claimed for any other. Borgo

'

dal Borgo has produced evidence to the extraordinary care '

taken for its preservation by the government of Pisa ; and i

the government of Florence has watched no less anxiously I

over its safety since it was transferred to that city in 1406, I

after the capture of Pisa by the Florentines under Gino »

Caponi. The Florentine MS. must always remain one of i

the most important authorities for the text of this portion I

of the Corpus Juris, and Torelli appears to have discharged I

the office of editor with a full sense of the importance of I

his task. .

The contemporaries of Laelio Torelli are unanimous in •

their testimony to the integrity and disinterestedness of his '

character.
|

(Manni, Vila di L. Torelli; Savigny, Geschiehte drt
Romischen Rechts im Miltelalter ; Laelii Taurelli Juriscon-
sulti Fanensis, ad Galium et Legem Velleam, ad Catonem
et Paulum Enarrationes ; ejusdem de Militiis ex casu,
Lugduni, 1545 ; Digestorum, seu Pandectarum Libri Quin-
quaginta ex Panaectis Florentinis repraesentali : Fto- I

rentiae in officina Laurentii Torrenttni Ducalis Typo- I

graphi, 1553.)
|

TORELLI, GIUSEPPE, an Italian mathematician, was
born at Verona, in 1721. Having received the rudiments
of education in that city, he was sent to the university of
Padua, where he distinguished himself by his assiduity in
cultivating both literature and science, and where he i

obtained a doctor's degree. Engaging in no profession, he
prosecuted the study of the antient and modern languages,
and at the same time he applied himself particularly to
the writings of the Greek geometers. He is chiefly dis-
tinguished by his edition in Greek and Latin of all the
works of Archimedes, in the preparation of which he wej
engaged during the greater part of his life, and for which
his talents as a mathematician, as well as the extent of his
classical attainments, particularly qualified him : he had
not however the satisfaction of enjoying the fruits of his
labours, for he died in 1781, almost at the moment of the
completion of the work. The manuscript was sold after
his death to the university of Oxford, and, under the super-
intendence of Dr. Abrani Robertson, the work was pub-
lished, in 1792, by the curators of the Clarendon Press.
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This splendid edition contains the notes of the antient

:omiTientators, and the observations of Torelli himself on
he tract ' De Conoidibus et Spheroidibus ;' and to these

tre added the various readings which occur in the manu-
script copies of Archimedes in Paris and Florence, together

ivith a commentary by the Oxford editor on the tract relat-

ng to floating bodies.

TORENl A, a small genus of plants of the natural family

>f ScrophuJarinea;, found in India, the tropical parts ofNew
rlolland, and in South America. T. asiatica, a species

.bund in almost every part of India, is described by Rheede
is having the juice of its leaves employed as a cure for

jonorrhcea on the coast of Malabar.
TOREUTIC. [Phidias ;

Sculpture.]
TORFAEUS, or TORMOTJUS, his assumed literary

mines after having been introduced to the learned world

is a Latin author. His real Icelandic name is Thormod
r/horveson. Little or nothing is known about his early

ife. He was born at Engoe, a small island on the southern

:oast of Iceland, of poor parents, who however were in

lufficiently good circumstances to give him an outfit (for

he institution, like all public schools in Iceland, was a

Tree-school) for the Latin school at Skalholdt, where, ac-

cording to Iceland custom, he became a good classical

icholar ; so much so, that upon his arrival in Copenhagen,
tiis choice and fluent Latin surprised the professors there,

[n the year 1654 he was entered as a free student at the

university of Copenhagen, where he remained till the year

1657. In the year 1659 he was captured and made pri-

soner by a Swedish privateer on his return from Christian-

sand in Norway. This circumstance appears to have

given him some notoriety, for immediately after his re-

lease and return to Copenhagen, king Frederick IU. ap-

pointed him interpreter of Icelandic manuscripts, and a
short time afterwards sent him to Iceland for the purpose
of collecting manuscripts, which, with the assistance of

his warm friend and patron, Brynhjulf Swendson. bishop
of Skalholdt, hi accomplished so well, that the collection

which he brought back, and which is still preserved in the

Royal Libi-arv in Copenhagen, is considered the best in

the world for'antient Scandinavian history and literature.

The king gave him, shortly after his return, as a reward

for his zeal, and to enable" him to pursue his studies, a
small appointment at Stawanger in Norway. This office

however he resigned in the year 1667, upon being appointed

keeper of the king's collection of antiquities. He made
soon afterwards another voyage to Iceland, for the purpose

of taking possession of some little property, to which he

had succeeded after the death of his father and of his

elder brother ; and alter his return the same year, he went
to Amsterdam for some literary purpose. During his

voyage back he was shipwrecked at Skagen ; and on his

journey by land to Copenhagen, he was insulted and
attacked in a small town in Sealand by one of his country-

men, whom, in defending himself, he" accidentally killed.

This circumstance caused great excitement. He surren-

dered himself immediately, was tried, and sentenced to

death. However, by an appeal to a superior court, and

an ' appellatio ad tronum,' or appeal to the throne, as it is

termed in Danish jurisprudence, his sentence was com-
muted into a fine, which he paid, and was released ; but

as it was impossible for the king to retain a man in his

service with a blemish on his reputation, he was dismissed,

and lost his salary. He then retired to a small farm in

Norway, the property of his wife, where he lived without

any official employment till the year 1682, when Christian

V., having succeeded to the Danish throne, recalled him,

and appointed him royal historiographer, and an assessor

in the consistory, or board of education, with a salary suffi-

cient to enable him to live independently and to pursue

his studies. This appointment he kept till his death. He
commenced his most important work, the ' History of Nor-

way,' and finished it as far as the Union of Calmar, when,

unfortunately, ill health compelled him to surrender his

favourite task to his friend Professor Reitzer. He was

married twice : his first wife died in the year 1695 : he

married again in 1709; and in the year 1719 he died, very

far advanced in years, without issue. His works, printed,

as well as in MS., are very numerous, and exhibit deep

knowledge and indefatigable research into antient Scandi-

navian history. The MSS. he left are preserved at the

Royal Library in Copenhagen : as to his published works,

it will be sufficient to mention the most important, which

are :
—'HistoriaRerumOrcadensium, libri iii.,'fol.,Hafniae,

1715 ; ' Series Dynastarum et Regum Daniae ii Skialdo ad
GormumGrandovem,'4to., Hafniae, 1712; ' Historia Rerum
Norvegicarum ad Annum 1387,'4vols. fol., Hafniae, 1711.

A very accurate account of his later works, together with
a collection of private letters, which show at least that he
wrote elegant Latin, is to be found in a work published by
the celebrated Danish historian Peter Surra, under the

title ' In Effigiem Thormodi Torfaei, una cum Torfaeanis,'

&c, 4to., Hafniae, 1777 ; Peter Suhm's ' Smaae Skrifter

og Afhandlinger,' Kiobenhavn, 1788; Eber's ' Bibliogra-

phisches Lexicon,' Leipzig, 1819; ' Allgemeines Histori-

sches Lexicon,' Leipzig, 1747.

TORGAU is a strongly fortified town in the govern-
ment of Merseburg, in the Prussian province of Saxony.
It is situated in a low country, containing numerous meres
and ponds, on the left bank of the Elbe, over which there

is a bridge 860 feet long and 20 feel wide, half of stone and
uncovered, and half of wood and covered. There are in Tor-
gau four churches, in one of which is the tomb of Catherine

Bora, the wife of Luther, and valuable paintings by Lucas
Cranach ; a gymnasium, and several schools ; a district tri-

bunal which has ten towns in its jurisdiction, and various

public offices. The inhabitants, 7000 in number, besides the

garrison of between 2000 and 3000 men, had formerly exten-

sive manufactories of woollens, and breweries ; at present

they have still some manufactures of woollen cloths, stock-

ings, linen, leather, and soap, and derive a principal part of
their subsistence from shipbuilding, dyeing, and a con-
siderable trade in corn, timber, and lime. The fortifica-

tions are now very strong, including the fort of Hartenfels

standing on a rock, which was formerly detached, and
used as a house of correction : in 1809 it was resolved

to convert the town into a fortress, on which occasion 300

houses were pulled down. In the year 1760 a decisive

victory was obtained by Frederick II. of Prussia over the

Austrians in the vicinity of Torgau. In November and
December, 1813, it was besieged by the Prussians, capitu-

lated on the 26th of December, and was given up by the

French garrison on the 10th of January, 1814.

It was at Torgau that Luther and liis friends signed, in

1530, the Torgau Articles, which were the basis of the Augs-
burg Confession ; and here too the Torgau book, which was
directed against Crypto-Calvinism, was signed by above
8000 clergymen.

(Miiller, Lexicon; Stein, Lexicon ; Hassel; Cannabich.)
TORI'NO, the Intendenza or Province of, is bounded on

the north by the province of Ivrea, west by the provinces
of Susa and Pinerol, south by the provinces of Saluzzo and
Alba, and east by those of Asli and Vercelli. The province
of Turin forms part of Piedmont proper. It extends on
both banks of ttie Po, and along the watercourses of the
Dora Ripuaria, the Sangone, the lesser Stura, the Oreo,
and other streams which come from the Alps and flow into

the Po. The valley of Lanzo, north-west of Turin, which
is drained by the lesser Stura, and reaches to the foot of

the lofty Mount Iseran, which divides it from Savoy, is one
of the finest and most picturesque districts in Piedmont. It

supplies Turin with cattle and the produce of the dairy.

It has also mines of iron and other minerals.

The province of Turin contains 136 communes, 169
parishes, and 343,000 inhabitants. (Serristori, Slatistica.)

The principal towns, besides the capital, are :— 1. Rivoli,

west of Turin, on the high road to Susa, has 5300 inhabit-

ants ; manufactories of linen and woollens, and a king's

palace. The country' around is interspersed with country-

houses. 2. Chieri ( pronounced Ker in Piedmontese, Quiers

in French), a well-built town of 12.000 inhabitants, situated

on the hills of Monfenato, six miles east of Turin, has se-

veral churches and convents with good paintings, and
some noblemen's palaces, and a very fruitful territory. It

is one of the chief markets for silk in Piedmont. Chieri

was a republic of some importance in the middle ages,

which long maintained its independence, whilst Turin,

Susa, and other towns of Piedmont acknowledged their

feudal counts or lords. The French historical families of

Bro^lie and Crillon are originally from Chieri, as well as

the familiesof Belgiojoso and Balbi. which have remained m
Italy. (Denina,Q«arf/o Istorico dell' A/ta Italia.) 3. Mon-
calieri, on the right bank of the Po, south of Turin, on the

high road to Alessandria and Genoa, has a royal palace,

and 7300 inhabitants. 4. Carignano, a town of 7000 in-

habitants, in a fertile plain on the left bank of the Po, U
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miles south of Turin, on the high road to Nice. 5. Car-

magnola, on the right bank of the Po, has 12,000 inhabi-

tants, and is a great market for silk. 6. Chivasso, a town of

7000 inhabitants, on the left bank of the Po, near the con-

fluence of the river Oreo, 12 miles north-east of Turin, on
the high road to Milan, in a plain abounding with corn

and cattle. 7- Rivarolo, in the valley of the Oreo, has 5000

inhabitants. 8. Poirino, on the road to Alessandria, has 5600
inhabitants. There are besides these,many towns ofbetween
2000 and 3000 inhabitants in the neighbourhood of Turin,

such as Pianezza, Caselle, Lanzo, Montanaro, Gassino,

Viu, Vinovo, and others. The province of Turin is alto-

gether one of the most fertile and thickly inhabited districts

in Italy. (CaUndario Sardo ; Denina
;
Neigebaur.)

TORITCO, TURI'N in French, the capital of Piedmont,
and the residence of the king of the Sardinian States, is

situated in 45" 5' N. lat. and 7° 44' E. long., on the left or

western bank of the Po, which here runs in a northern di-

rection, and at the confluence of the Dora Ripuaria, which
flows from the valley of Susa. It lies in a wide and fertile

valley, between the lower offsets of the Cottian Alps on the
west, and the hills of Monferrato, which rise immediately
above the right or eastern bank of the Po. The valley

opens to the north-east into the wide plain of Lcmbardy.
Turin is one of the most regularly-built towns in Europe

;

most of the streets being in straight lines and intersecting

each other at right angles, and the squares being also of a

Xlar form. The streets are kept cleaner than in most
r Italian cities, being washed during the night by water

drawn from the Dora. The buildings, though massive and
lofty, are, generally speaking, plain, chiefly built jf brick,

and their appearance is uniform and monotonous. The
town is about one mile and a quarter in length and little

more than half a mile in its greatest breadth ; it was for-

merly surrounded by ramparts, which have been razed of
late years, and additional buildings and promenades have
been constructed in their place. The citadel, which is re-

gularly constructed, and one of the strongest in Italy, lies

outside of the town to the westward. The principal streets

of Turin are those leading to the four entrances of the
town, which are— Porta del Po, on the road to Alessandria
and Genoa ; Porta Susina, on the western or Mont Cenis
road ; Porta Nova, on the southern road to Saluzzo and
Nice ; and Porta Vittoria, leading to Ivrea, Vercelli, Novara,
and the other northern provinces. Several of the princi-
pal streets and squares are lined with arcades, which are
much frequented by loungers.

The principal square is the Piazza Castello, in the
centre of the town, so called from an old castle or palace
which stands in the middle of it, and which was formerly
the residence of the dukes of Savoy. It has a handsome
facade, ornamented with sculptures. The northern side of
the square is formed by the modern royal palace, a vast

structure, with gardens at the back of it : the apartments
are handsome, and contain a rich collection of Flemish
and Italian paintings and a library. Adjoining to the
palace is the cathedral of S. Giovanni Battista, with the
annexed handsome rotunda chapel, Del Sudario, cased
with black marble, and adorned with gilt bronzes. On the
eastern side of the square is the great theatre, one of the
largest and finest in Italy, constructed by the architect
Altieri. Another remarkable building of Turin is—the
University, built by king Victor Amadeus at the be-
ginning of the eighteenth century. It is a fine building,

with a spacious court, surrounded by arcades, which are
lined with antient bassi-rilievi, and inscriptions fixed in

the walls, many of which are valuable, and have been
illustrated by Maffei and others. The libranr of the uni-
versity contains above 1 12,000 volumes and about 2000
MSS., among which are the palimpsests, from the mo-
nastery of Bnbbio, containing fragments of Cicero's ora-
tious 'Pro Scauro' and others, which have been deciphered
and published by Professor Peyron . The Gallery of Antient
Statues contains some remarkable objects, such as a Mi-
nerva, in bronze, discovered in 1829 near Voghera ; a
sleeping Cupid, a bust of the emperor Julian, and the
Isiac Table. The Cabinet of Medals, one of the richest in
Europe, contains 30.000 pieces. The Egyptian Museum,
which is in the building of the Royal Academy of

Sciences, consists chiefly of the collection made by M.
Drovetti, long time consul in Egypt, which was purchased
by King Charles Felix, and is one of the richest in Europe.
It contains among others the colossal statue of Osymandyas,

15 feet high ; those of Thothmes II. and of Amunoph If :

and that of Remeses II., or Sesostris, which is comidertj

one of the handsomest specimens of Egyptian sculpture : i

collection of Egyptian paintings on stone, a quantity U
utensils, articles of dress and ornaments, numerous mum-
mies, and a vast collection of papyri and MSS. on linen,

found in the catacombs of Thebes : among others, a fune-

ral ritual, GO feet in length ; and the fragments of a eth-

nological table of the dynasties of the kings of Eg} pi

previous to the eighteenth dynasty.

The university consists of five faculties,—divinity, law,

medicine, surgery, and arts. Among the contemporary
professors, Boueneron, professor of Greek and Latin:

Peyron, of Hebrew and the Oriental languages ; Plana,

of mathematics ; Giobert, of chemistry ; are well-know i

names. There are also belonging to the university a

museum of natural history, a museum of anatomy, a chemi-

cal laboratory and hydraulic apparatus, and lastly, a tich

botanical garden at the Valentino, outside of the town,

near the banks of the Po. About 2000 students attend

the various courses. Altogether the University of Turin

ranks as one of the first in Italy. The Royal Academy at

Sciences, begun as a private society in 1759, and instituted

as an academy in 1783, consists of forty members, betides

non-resident and corresponding members: it is divided

into two classes, mathematical and physical sciences, and

moral, historical, and philological sciences. Lagrange.

Bertrandi, Cardinal Gerdil, Count Morozzo, the chemist

Moion, Count Balbo, the Orientalist Derossi, Count Xavier

Maistre. the antiquarian Fea, Manno, the historian of Ssj-

dima, < ;:brario, the Chevalier delta Marmora, and other well-

known names, are or have been members of this society.

The Academy has published about 30 volumes of Memoir*.
Turin has also an academy of the fine arts, a philhar-

monic academy, and an agricultural society, ' Reale So-

cietal Agraria,' and a military college, ' Regia Militan

Accademia,' newly organized, under the direction of tht

Chevalier Saluzzo. There are communal schools, divided

into classes, in each district of the town ; and also school-

for drawing applied to the mechanical arts ; and schooi-

for the deaf and dumb and the blind.

The charitable institutions of Turin are :—1, the Great

Hospital of S. Giovanni Battista, for the infirm ; 2, the

Spedale di Carita, an asylum for destitute children and

aged persons ; 3, Spedale della Matemita, or lying-in hos-

pital ; 4, the Reale Albergo di Virtu, a house of industry

for young men, who are taught various trades
; 5, th«-

house for the insane ; 6, Opera di S. Luigi Gonzaga. a

charitable institution, which administers out-door relief tu

infirm and other disabled poor persons, and has besides at

hospital for persons afflicted with incurable chronic dis-

eases, which is considered as a model of cleanliness and

proper arrangement : 7, Monte di Pieta, which lend*

money to the poor without interest upon pledge. There are

two penitentiaries, one for men and the other for women.
Turin is an archbishop's see, whose province extends

over the sees of Alba, Acqui, Asti, Cuneo, Fossano, Mon-
dovl, Ivrea, Pinerolo, Saluzzo, and Susa. The metropo-
litan diocese contains the chapters of Turin, Moncalieri.

Rivoli, Chieri, Carmagnola, Sandalmazzo, Giaveno, and

Savigliano ; and the clerical seminaries or colleges ol

Turin, Giaveno, Bra, and Chieri. The archbishop has a

curia, or court for ecclesiastical suits, consisting of a victir-

general and a pro-vicar, a chancellor, pro-chancellor and

notary, a fiscal advocate, a counsel for the poor, besides

secretaries.

Turin contains a great number of churches, few of which

are remarkable for their external architecture. Those
worthy of notice are :—S. Filippo Neri, by the architect

Giuvara, with several good paintings ; the Consolata ; the

Corpus Domini, which is very richly decorated ; Santa Te-

resa, Santa*Cristina, La Trinita, and S. Carlo Borromeo.
There are convents of Franciscans, Dominicans, Cister-

cians, Carmelites, Barnabites, Servites, Somaschi, Jesuit.'.

Fathers of the Oratory, Brothers of the Christian Schools,

missionaries of the Congregation of St. Vincent de Paule.

besides several nunneries. In the suburb, on the rigW

bank of the Po, facing the bridge, is the fine new church
' Delia Gran Madre di Dio,' raised by the municipality of

Turin, in memory of the restoration of the dynasty of

Savoy, in 1814. It is an imitation of the Pantheon of

Rome : it is cased with marble, and adomed with marble

pillars. Higher up on the toll is the Capuchin church
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and convent ' Del Monte,' beautifully situated, like most
Capuchin convents nre, and enjoying a splendid view of
the plain of Turin, the town, and the river, and of the
crescent of the snow-capped Alps, from the lofty pyramid
of Mount Viso on the west, to the picturesque group of
Mount Kosa on the north-east. On a higher hill on the
same side of the Po, but farther north," about 2000 feet

ubovc the sea, and five miles from Turin, is the Royal
Basilica of La Snperga (super terga montium), the St.

Denis of Piedmont, containing the tombs of the princes of
the house of Savoy. It was built from the design of Giu-
vara by king Victor Amadeus, in memory of the raising of
'he siege of Turin by the French, in September, 1700.
It t9 a handsome structure ; its lofty dome is seen at a
urreat distance, and is the first object that strikes the tra-

v filer on approaching Turin. A congregation of twelve
secular priests is attached to the service of the church,
livery year, on the 8th of September, a great festival takes
place at Superga : high mass is performed, at which the
court generally attends^ and multitudes from Turin and the
country around repair to the spot. After church service,

the people spread about in the fields to eat, stroll, and
dance the monferina, the lively national country-dance.
The city of Turin has a municipal body, which enjoys

considerable privileges, and directs the internal or civic

administration of the town ; it consists of a Corpo Decu-
rionale, or council of about sixty members: two syndics; a
icario, who is at the head of the police department; a

treasurer, and numerous accountant, commissaries, in-

spectors, and secretaries. The municipality of Turin has
considerable revenues; it levies the 'octroi,' or duty at the

gates upon provisions, and a tax upon mills ; it adminis-
ters the municipal domains, and the city of Turin is styled

m public documents M ill strissima citti di Torino, Con-
tessa di Grugiiasco, Signora di Beinasco.' There is a
board of commissioners, styled ' Consiglio degli Edili," which
superintends all new buildings and streets, and the repairs,

embellishments, and additions which are made in the town
or suburbs. Turin has two insurance companies and an
organized body of firemen.

The manufactories of Turin are of some importance
;

they consist of woollens, silks, hosiery, leather, paper,
< hinaware, carriages, a manufac tory of arms, and a royal

manufactory of tapestry or Gobelins.

Turin has several theatres, besides the royal theatre

already mentioned: the theatre of Carignano, for the

opera; the theatre d'Angennes, for dramatic pieces unac-
companied by music ; and the New Theatre. Piedmont
has produced some of the best modern Italian dramatists

—Alfieri, Federici, Olivieri, Nota, Pellico, and Marchisio.
The nobility have a casino, or assembly-room. The coffee-

houses of Turin are numerous, but, generally speaking,
not so roomy or elegant as those of Milan or Naples. Be-
sides the buildings already mentioned, the palace of
• 'arignano, by the architect Guarini, is large, but in bad
taste; the palace Birago di Borgaro, after the design of
fJiuvara, is in a better style ; and that of the marquis de
Pri< has a gallery of paintings. The roval count rv-house
culled ' Vigna ddla Regina ' is a pretty villa finely situated

on the hiil on the right bank of the Po. The royal hunt-
ing palace and park of Stupinigi, four miles from Turin,

nre very fine ; the palace was begun by Giuvara, and en-

larged by Alfieri, the architect. At La Veneria, once a

royal residence, about eight miles north of Turin, is the

royal riding-school, stud, and veterinary college. The
king of Sardinia has also palaces at Moncalieri, on the

south side of the Po, about five miles from Turin, and at

Rivoli, ten miles from the capital, on the high road to

Susa and Mont Cenis ; besides the royal palaces of Cham-
ber)- and Genoa, which he uses when he visits those parts

of his dominions.

The population of the town of Turin, which at the be-

ginning of the eighteenth century amounted to about

42,000, had risen to 76,000 in 1796, just before the French
revolutionary invasion, after which it fell to about 65,000.

at which amount it remained till the restoration. In 1816
it had risen again to 73,500, not including the suburbs. By
the census of 1830, including the suburbs, it amounted to

116,000; and by that of 1833, to 119,909, out of which
number there were 888 priests, 453 monks, and 227 nuns.

(Serristori, Statistica dell' Italia.)

Diligences after the French fashion set off from Turin

three times a week for Milan, Genoa, and France, besides

;hes, called ' velociferi,' which run be-
tween the capital and most provincial towns of the Sar-
dinian territories. Living at Turin is reasonable, pro-
visions of every sort are good and abundant, and the
cooking is a medium between French and Italian cookery.
The manners, habits, and dress ol the people partake
likewise of French and Italian. The national character is

sociable, steady, and intelligent. There is a tone of
formality and etiquette maintained by the court, which
communicates itself to the upper ranks of society. The
common language of conversation among the natives is

the Piedmontese dialect ; but Italian is the written and
official language, and educated people speak both Italian
and French. The climate of Turin is colder in winter
than that of Genoa or Rome, but is much milder than that
of Savoy or Switzerland. Upon the whole, Turin is a
pleasant residence for a person of quiet habits ; but being
on the threshold of Italy, it is less noticed than it deserves
by travellers, who hurry on to the south, to Genoa,
Florence, Rome, and Naples, cities more thoroughly
Italian than Turin.

The antient Tatirini were a tribe of the Ligures, who
inhabited the country between the Po and the Cottian
Alps. They are the first people whom Hannibal met
after descending the Alps : they appear to have resisted

him, and he took their town by force previous to advancing
to the Ticinus. (Livy, xxi. 39.) They and the other
Ligurians north of the Apennines were subdued by the
Romans about 100 n.c, but their neighbours the moun-
taineers of the Cottian Alps were not reduced till the time
of Augustus. Augustus sent a Roman colony to the town
of the Taurini, which then took the name of Augusta Tau-
rinorum. Under the Longobards Turin was the head town
of a duchy : under the Carlovingians it was a county of con-
siderable extent, and importance, and a fief ofthe kingdom of
Italy. In the tenth century we find Odelric Manfredi, count
of Turin, styled marquis of Italy, who was the father of the

marchioness Adelaide. [Amadeus I.] Adelaide married
Oddo, count of Maurienne, and from this marriage the

house of Savoy derives its origin. During the war of the

investitures between the popes and the emperors of Ger-
many, most of the large towns in north Italy established

their independence as municipal communities, in which the

respective bishops had however a great influence ; and
Turin was among the number, but in the early part of the

twelfth century the emperor Lotharius reduced it again to

subjection ; and although he respected its municipal
liberties, he appointed again a count for its political

governor. We find Amadeus III. of Savoy, count of
Maurienne, about the middle of the twelfth century dating

his diplomas from the town of Turin, of which he is styled

marquis. The emperor Frederic I. made over, in 1139, to

Charles, bishop of Turin, all the rights of the empire over
that town, namely, the 1 districtnm ' or jurisdiction, the
' fiscum,' or fiscal duties, and Meloneum," or customs, the

walls of the city and all civil rights within and without for

ten miles around. (Cibrario, Storia M/a Monorchia di

Savoia, and the authorities therein quoted. ) The bishops

and commune of Turin remained for about a century after

independent of. often at variance with, the counts of

Savoy, who at last asserted again their suzerainty over the

town and the right of appointing its chief magistrate.

From that time the history of Turin is merged into that of

the dynasty of Savoy, wnose permanent residence it be-

came ultimately. [Sardinian States.]

Tesauro has written ' Istoria della Citta di Torino,' 1679.

with a Continuation by F. M. Ferrero, 1712; Rivautella

and Ricolvi have published ' Marmora Taurinensia Ulus-

trata,' 2 vols. 4to., 1743-17 ; Milanesio, ' Cenru Storici sulla

Citta e Cittade'la di Torino,' 1826 : Paroktti, ' Turin et ses

Curiosites,' 1819, a guide-book; Borson, 'Catalogue rai-

sonn6 du Mus6e d'Histoire Naturelle de l'Acadc'niie de
Turin,' 1811 ;

Peyron, ' Papyri Graeci R. TaurinenasMusei
/Egyptii editi atque illustrati,' 1826. See also Millin,

Voyages en Sacoie et en Piemont. 1816; and Valery,

Voyage* Litttraires en Italic.

TORI'NUS, ALBA'NUS, the Latinized name of Allmn
Thorer, a Swiss physician, who was born in 1489. at Win-
terthur, in the canton of Ziirich. He studied polite litera-

ture at Basle with zeal and assiduity, and. alter teaching

rhetoric for some years, he at last determined on taking the

degree of Doctor of Medicine at Montpcllier. Upon his

return to Basle, in 1537, he was appointed professor of
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practical medicine, and soon acquired an extensive prac-

tice. He died February 23, 1550, at the age of sixty-one.

Like several of his contemporaries, he employed himself in

translating the works of the Greek medical writers into

Latin, of which he published the following : ' Polybi
Opuscula aliquot nunc primum e Graeco in Latinum
conversa, nempe de Tuenda Valetudine, sive de Ratione
Victus Sanorum lib. i., De Seminis Humani Natura lib. i.,

de Morbis, sive Affectibus Corporis libri ii.,' Basil., 1544,

4to. Alexander Trallianus, Lat, Basil., 1533, fol. The
first Latin translation of Paulus /Eeineta, Basil., 1532,

fol., which was afterwards improved and several times
reprinted. This translation was severely criticised by
Winther of Andernach (Guintcrus Andernacus), which
drew from Thorer a very angry and somewhat abusive
answer entitled ' Epistola Apologetics, qufl Calomnias Im-
pudentissimas refefiit,' Basil., 1539, 8vo. The first Latin
translation of two works of Theophilus Protospatharius,

with the title ' Philareti de Pulsuum Scientia Libellus, item
Theophili de Exacta Retrimentorum Vesicae Cognitione
Commentariolus,' &c, Basil., 1553, 8vo. In his translation

of Theophilus ' De Urinis,' he is charged by Guidot (Not.
in Theoph. De Urin., p. 234 ; et Alloq. ad Led.) with
having altogether omitted the pious epilogue to the work,
and with having altered two other passages (in the Preface,
and in cap. 8) so as to destroy the acknowledgment of
our Lord's Divinity contained in them. Fabricius mentions
also {Bibliotk. Graeca, vol. xiii., p. 44, ed. Vet.) a trans-

lation of Theophilus's 4 Commentary on the Aphorisms of
Hippocrates,' but this is probably a mistake. (See Fabric,
Btbtioth. Graeea, vol. xii., p. B49, ed. Vet. ; Choulant,
Handbitch der Biicherkundefur die Aeltere Medicin.) He
also retouched the old Latin translation of Yahia Ibn
Serapion Ben Ibrahim [Seramon], and published it with
the title * Jani Damasceni Therapeuticae Methodi libri vii.,

partim Albano Torino, partim Gerardo Cremonensi Meta-
phraste,' Basil., 1543, fol. He published a Greek edition, in

one volume, of several of Hippocrates's works, viz. ' Prog-
nost.,' ' De Nat. Horn.,' ' De Loc. in Horn.,' ' Jusjur,' Basil.,

1536, 8vo., and prefixed a Life of the author. He inserted
n Latin translation of the Letter of Diocles Carystius to
King Antiochus, ' De Secunda Valetudine Tuenda,' in the
second edition of his translation of Alexander Trallianus,
Basil., 1541, fol. He also edited a collection of medical
works with the following title :

' De Re Medica huic
Volumini insunt, Sorani Ephesii Peripatetici in Artem
Medendi Isagoge hactenus non visa. Oribasii Sardiani
Fragmentum de Victus Ratione, quolibet Anni Tempore
Utih, antea nunquam editum. C. Plinii Secundi de lie

Medica libri v. accuratius Recogniti, et Nothis ac Pseud-
epigraphis Semotis, ab Innumeris Mendarum Millibus
Fide Vetustissimi Codicis Repurgati. Lc. Apuleji Ma-
daurensis, Philosophi Platonici, de Herbarum Virtutibus
Historia. Acccssit his Libellus Utilissimus de Betonica,
quem quidam Autonio Musae, nonnulli Lc. Apulejo adscri-

bendum autumant, nuper Excusus,' Basil., 1525, fol.

Besides these medical works he edited also Apicius, ' De
Re Culinaria,' Basil., 1541, 4to. ; S. Epiphanius, • De Pro-
Shetarum Vitis,' Basil., 1529, 4to. ; Agapeti 1 Scheda
legia,' Lat., Basil., 1541, 8vo., at the end of Onosandri

' Strategicus ;' and Emmanuel Chrysolorae, ' Epitome
Grammatices Graecae.' (See Fabric, Btbliotheca Graeca,
vol. xiii., p. 44, ed. vet. ; Biogr. Med. ; Choulant, Handb.
d-r Biicherkunde Jiir die Aeltere Medicin.)
TORMENTIL, Tormentilla officinalis (Smith), erecta

(Linn.), a small perennial plant, growing in the whole of
Europe and the north of Asia, in forests, bogs, and heaths.
Linnaeus constituted this genus, but it is sometimes regarded
as a species of t he genus Potentilla. The root, or rather the
rhizoma, is officinal. As the plant flowers in June and
July.the best time to collect the rhizomata is in April and
May. Those gathered in autumn, while they remain moist,
are phosphorescent. The roots of the Tormentilla (Poten-
tilla) reptans (Linn.), of the Potentilla Commarum, those
of the common strawberry, and also of the Polygonum
Bistorta, are frequently confounded with those of the true
tormentil—errors of no great importance as far as their
medical employment is concerned, as they possess proper-
ties similar m kind, but inferior in degree. In Italy the
root of the geranium striatum is substituted for it.

The rhizomata of the genuine plant are large in propor-
tion to the branches they bear. They lie obliquely in the
earth ; old ones are knotty or resemble knobs, from 1} to

2 inches thick ; younger ones are cylindrical, irregular! r

branched, the branches 1 to 2 inches long, and from one-

fourth to one-half inch thick, curved and twisted. Tht
colour externally is a rusty or reddish brown ; if very old.

mixed with black. The epidermis and liber are very thit.

but firm. The central part presents several, at least two.

concentric circles ; the texture is close and firm, more of i

horny than fibrous texture, greatly resembling rhubart
The colour of the interior, when fresh, is a rose-red or

fleshy colour ; but when dried, it inclines more to a reddiic
or brownish yellow; in very old specimens it becomes
white. The fracture is uneven. It can be easily powder**!
The powder is of a bright brownish-red. The rose-odour
of the fresh root is utterly lost by drying. Taste pureh
and strongly astringent. Specimens which are dark exter-

nally, and woody and white within, are to be rejected.
Meissner very carefully analyzed it, and found it to con-

sist, in the hundred parts, of—volatile oil, a trace ; myririn
0 -20 ; resin, 0-42 ; cerin, 0-51 ; tannin, 17'4 ; colouring
matter, 18-05; ditto altered (oxydized?), 2-58; gummy
extractive, 4-32

; gum (pectin ?), 28-20 ; extractive, 7 70:
woody fibre, 15-0

; water, 6-45.

Starch, though not found by Meissner, exists in it, as tht

tincture of iodine tinges the root a blackish-blue. No galht
acid is said to exist in it ; while its presence is asserted tn

some, it is maintained to be ellagic acid by others. TXu
colouring-matter resembles that found in the cinchona
barks ; it also has some resemblance to indigo. Water
distilled from the fresh root has an agreeable rose-likt
odour. This plant contains more tannin than any other,
except catechu and galls. An intimate relation subsist-
between the tannin and extractive and catechu. An in-

fusion strikes a blackish-green (forming a tannate of iron
with sesqui-chloride of iron ; on which account an ink ha?

been recommended to be made with it and sulphate of iron
but where galls are to be had, this is not advisable.

Tormentil is the most powerful of our indigenous astrin-

gents, and more easily assimilated than oak-bark or galk
Though improper in active haemorrhages, in passive dis-

charges it is very useful, and may be given with aromatin
or opiates, or chalk, as in the compound powder of chalk
Infusion made with cold water is preferable to the decoc-
tion. The extract made in the common way soon spoil;
But valuable as this substance is in medicine, it is of st:'

greater utility in the arts and in agriculture. It may 1>

most beneficially employed to tan leather, both where" tht

oak grows and where it is absent, since one pound and .

half of powdered tormentil is equal in strength to aevt:
pounds of tan. It is used in Lapland and the Orkney Ide-.
both to tan and to dye leather, and in the latter parts t >

dye worsted yarn. By long boiling the tannin is converte.
into gum, and in times of scarcity the poor may colleo
and obtain much nourishment from the root. But th>

great sen-ice this plant renders in husbandry is its chit,
merit. Where it grows abundantly in wet pastures, the
rot in the sheep is unknown. It should therefore be ex-
tensively introduced into the irrigated meadows as a pre-
ventive of that destructive disease. Where the heather ha.'

been burned on the Highland hills, this plant springs «f
'spontaneously with the tender grass. [Anthelmintics.]
TORMENTILLA (from tormenium), a genus of plant*

belonging to the natural order Rosaces. This genus pos-
sesses an 8-parted calyx, of which four parts are ex-
ternal, and apparently accessory ; the petals are 4, and
inversely heart-shaped ; the stamens are 16, and not
half so long as the corolla ; the styles are lateral and deci-
duous ; the carpels are seated on a small hairy receptacle.
The species are herbaceous plants with dissected and axil-
lary and terminal flowers. The genus as thus constituted
is well marked, although many authors refer it to Poten-
tilla. Of the three species of Tormentilla, two are natives
of Britain and Europe generally, and one ofNorth America.

T. erecta. Upright Tormentil, has an ascending, branched
dichotomous stem ; ternate leaves, with those on the stem
sessile ; the leaflets are oblong, acute, and deeply cut ; the
stipules are large and also cut ; the pedicels are solitary, in

the bifurcations of the stem ; the petals are obcordate, and
of a yellow colour. It is abundant in barren pastures,

road-sides, and bushy places in Great Britain and other
countries of Europe. It has been occasionally found with
five petals, and also with double flowers.

T. reptans, Creeping Tormentil, has procumbent, slightly

branched stems; leaves divided into from three to five
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leaflets, which are deeply toothed, and hairy, as well as the
petvoles ; the stipules are lanceolate and entire. It is a
native of Europe, in much the same situations as the last.

It is not so common in Britain as the last, but has been
recorded as growing in many localities in Yorkshire, Essex,
Norfolk, and Oxfordshire.

T. humifum. Trailing Tormentil, is a native of North
America. It has short filiform procumbent stems bearing
the flowers; the leaflets are five, deeply toothed, and
covered beneath with a white tomentum. [Tormkntil.]
TORNADO, awhirlwind (from lornar, Spanish, ' to turn'),

a sudden and violent storm of wind, accompanied by
thunder, lightning, and heavy torrents of rain : it frequently
occurs in the West Indies, on the western coast of Africa,
and in the Indian Ocean, particularly about the time of the
equinoxes, or, in the latter region of the earth, at the
changes of the monsoons. The storm continues in one
place for a few hours, during which time the wind rapidly
changes its direction ; and it is described as blowing at

once, or in succession, from all the different points ot the
compass. Tornado is however a general term, and, besides
a whirlwind, it is employed to designate what is called a
typhoon or hurricane.

it has been supposed that the electric fluid, when col-
lected in vast quantities in the atmosphere between the
tropics, occasionally creates an extensive and partial rare-
faction ; the ambient air then rushes towards the region
where this rarefaction has taken place, and the particles in

their rectilineal course, being struck obliquely by currents
flowing in directions which are determined by the ranges
of mountains or the line of the sea-coast, acquire, by the
laws of dynamics, circular or spiral motions. Thus there
is formed a vortex by which terrestrial bodies within its

influence are violently displaced, or the ocean is strongly
agitated : on land, forests, plantations, and buildings are
destroyed; and at sea, ships are engulfed or driven on
shore : the effects are of course the greatest near the cir-

cumference of the vortex, and the space within which they
are felt varies in extent ; sometimes the diameter of the
area is several miles, and at other times it does not exceed
one hundred yards.

From accounts of the tornados, the typhoons, or hurri-

canes which occur on the coast of Africa, it appears that
there the approach of the storm is foreboded in the morn-
i:\<r by the appearance, over the land, of dark clouds which
move toward* the sea, while a gentle breeze is blowing
towards the shore : soon afterwards the rain comes down
in torrents, and the lightning darting from the clouds
resembles showers of electric matter. While the tornado
U passing over a ship, which may be four or five hours
from the first appearance of the clouds, the flashes cease,

but the rain continues, and a loud crackling noise, occa-
sioned by the electric fluid descending along the masts,

is distinctly heard among the rigging. After the squall

has passed beyond the ship, the lightnings again appear to

descend in sheets as they did on its approach.
A less extensive whirlwind is frequently preceded by a

remarkable tranquillity of the atmosphere and a sultry

heat ; when suddenly, within a circle of one or two hun-
dred yards only in diameter, a revolving motion of the air

commences, and is accompanied by thunder and rain : the
velocity of the rotation gradually increases, and at length
its violence is such as to tear up trees and destroy buildings

which may be within the vortex. The whirlwind does not
continue longer than half an hour, but in that short time
the damage is immense, and the loss of life is frequently

considerable.

Dr. Franklin observed that great storms have a progres-

sive movement on the surface of the earth, and he found
that one which occurred in North America in 1740 advanced
at the rate of about one hundred miles in an hour towards

the north-east; but Colonel Capper, of the East India

Company's service, who during twenty years had studied

the phenomena of the atmosphere about Madras, first sug-

gested the idea that all storms are tornados or whirlwinds

of great extent, and showed that it might be possible to

ascertain the place of a ship in a vortex from the degree of

rapidity with which the wind changes its direction. Mr.
Red field, of New York, apparently without any knowledge
of Colonel Capper's observations, discovered subsequently

that, while on the coasts of North America hurricanes

were blowing from the north-east, storms were raging in

the Atlantic on the same parallel of latitude with the wind
P. C, No. 1558.

at south-west ; and his inference is that a revolving tempest
takes place at the same time over a considerable portion
of the earth's surface.

This subject has recently been particularly studied by
Lieut.-Col. Reid of the Royal Engineers, who has ascer-
tained that all great storms have both progressive and
revolving motions. Having obtained access to a number
of ships' log-books, he compared the observations made by
himself in the West Indies with such as had at the same
times been made in the open seas, and he traced the courses
of many storms both in the northern and southern hemi-
spheres. This officer found, as had been before remarked
by Mr. Redfield, that in the North Atlantic Ocean the
direction of the air in a vortex is from the north circularly
to the west ; from thence to the south, and round by the
east towards the north: and he discovered that in the
southern hemisphere the order of the motion is contrary to
that which has been just mentioned, being from the north
round by the east, the south and the west, and returning
to the north. He found also that the storms in each hemi-
sphere revolve invariably in the same direction within a
circular space whose diameter is sometimes not less than
one thousand miles ; and that occasionally, in advancing
towards either pole, several different vortices closely follow
each other : when this happens in the northern hemisphere
for example, since in the southern part of each the wind is

blowing from the west, and in the northern part from the
east, it follows that the northern part of each vortex, on
arriving at the spot which the vortex immediately pre-
ceding it had quitted, brings with it a wind blowing in a
direction exactly contrary to that which had just before
been felt.

Lieut.-Col. Reid has ascertained from two instances, of
which alone he could obtain well-authenticated accounts,
that in the opposite hemispheres of the earth the cones of
water-spouts revolve in contrary directions ; and it is re-
markable that these directions are contrary to those of the
great storms. Some connection is supposed to exist be-
tween the intensity of storms and that of terrestrial mag-
netism : the same officer remarks that no violent squalls
are felt about St. Helena, where the magnetic intensity is

the lowest, and that they occur with great violence in "the

West Indies and the Sea of China, in which regions the
terrestrial meridians pass through the magnetic poles of
North America and Siberia. It ought to be observed,
however, that on the southern coast of Africa and in the
Indian Ocean, where the magnetic intensity is low, storms
rage with the greatest fury.

TORNEA. [Finland.]
TORNEA-ELF. [Bothnia.]
TO'RO, the capital of a province of Spain, formerlv

part of Zaraora, but now a separate province, is supposed to
be the Sarabris of Ptolemy. It is a large town, situated on
the right bank of the Douro, on a gentle eminence which
commands a view of an extensive plain, formerly called
Campi Gothici, now Tierra de Campos : in 41° 45' N. lat.

and 5° 37' W. long. It is the see of a bishop, suffragan of
Zamora, one of the most antient in the peninsula. The
collegiate church is a handsome Gothic building, the
erection of which is ascribed to Alfonso VIII. of Leon.
There are also the remains of an antient castle, said to
have been built by the Infante Don Garcia, forming a
square of 143 feet, with a round tower at each angle. The
bridge on the Douro, entirely built of freestone, and
resting on twenty-two arches, is a remarkable piece of
architecture. Near Toro was fought, in 1476, a battle,

where the Portuguese under Alfonso V., surnamed ' O
Africano ' (the African), were defeated by the Castilians.

The population of Toro is about 10,000. (Miuano, Diccio-
nario Geograjico de Espaiia, viii. 480.)

TORONTO, formerly York, and lately the capital of the
province of Upper Canada, in North America, is situated

on the north shore of Lake Ontario, about 40 miles from
the west end of Burlington Bay, in 43° 35' N. lat. and
79° 20'W. long. The town was founded in 1794 by Governor
Simcoe. The French had previously a small palisadoed

fort, a little to the west, which was called Fort Tarento or

Torento. With the exception of this fort and two or three

wigwams, the dwellings ofa few Indians, the site ofToronto,

when surveyed by direction ofGovernor Simcoe in 1793, was
uninhabited, and the country was almost entirely covered

with forest to the water's edge. The district, as it was gradu-

ally cleared by the British, was called Toronto, after Fort3 1
Vol. XXV.-H
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Tarento ; but the name given by Governor Simcoe to the

town, which he laid out on a regular plan, was York, which
name it retained till 1834, when Sir John Colborne raised

it to the rank of a city, and changed the name to that of the

district, Toronto.

The situation of Toronto is low and swampy, the ground
rising gradually into the back country, which is covered

with forest. The site seems to have been chosen chiefly

on account of the spacious and beautiful harbour, or rather

bay, which is protected and nearly enclosed by a long

horn of sand sweeping round in a sickle shape, and leaving

only a narrow entrance, which now forms the mouth of the

harbour. The wharfs and piers however are narrow, in-

convenient, and ill-lighted, and, as passengers are often

landed and embarked at night, they are also dangerous.

The city consists of six main streets, about two miles

long, and parallel to the shore of the lake, crossed at right

angles by other streets which run inland about a mile.

Most of the houses are still of wood, but as frequent fires

destroy them, they are replaced by others of brick, stone

being scarce, and the subsoil of the whole district a good
clay. The principal street of the six long ones is called

King Street ; it begins to have a handsome appearance
;

it has many good brick houses, several of the shops having
large plate-glass windows ; it has side pavements of flags,

and a large sewer under it. The general appearance of
the city however is somewhat mean, and there are no
public buildings worthy of notice for their architecture.

The principal structures are the Parliament Buildings, the

Bank of Upper Canada, the City Hall and Market-house,
the Upper Canada College, the Lawyers' Halls, and the
English, Roman Catholic, Scotch, and Methodist churches
and chapels. A new court-house and gaol are probably
now completed, as well as new barracks at some distance

from the town. Building-ground in the principal streets

is excessively dear, and house-rent is also expensive ; but
provisions are abundant, and at moderate prices ; and
wines, fruits, and other luxuries, not dear. The fuel is

chiefly wood, and is mostly burned in stoves, though coals

from the state of Ohio are brought by the Welland Canal,
and sold at about Is. ad. a bushel. The water of the wells

is brackish, the strata at forty feet deep being apparently
saliferous rock.
Toronto has a Court of Chancery with a vice-chancellor,

and a Court of Queen's Bench with a chief justice and
four puisne judges ; it has also a district court, in which
minor offences are tried, a court of requests, a mayor's
court, and a police court.

Toronto returns two representatives to the Legislative
Assembly of the Province of Canada. For municipal
government the city is divided into five wards, each of
which returns annually two aldermen and two common
councilmen, out of whom a mayor is chosen annually.

Besides the established Church of England, which has
its Bishop of Toronto, there are Roman Catholics, Wes-
leyan Methodists, Baptists, members of the Church of
Scotland, and many other sects.

There is a House of Industry at Toronto, supported by
voluntary contributions, in which, in 1841, there were be-
tween 70 and 80 inmates, and which gave relief to about
250 out-door pensioners. There is also an hospital ; and
there is a savings' bank, in which the amount of deposit by
each person is limited to 501. currency.
Of establishments for education, the chief is the College

of Upper Canada, with a principal, five masters, and five
teachers ; the next in importance is the National School
of Upper Canada, on the system of Bell 'and Lancaster

;

and there is a Board of Education for the supervision of the
common schools.

There is a mechanics' institute, a commercial news-
room, and a literary club, the last being under the patron-
age of the vice-chancellor, but no other literary societies
of any importance. There is no regular theatre. There
are seven or eight newspapers published in the city, one
of which belongs to the Wesleyan Methodists.
The population of Toronto has advanced at the follow-

ing rate :—in 1817 it was 1200, in 1826 it was 1677, in
1836 it was 9652, in 1837 it was 11,500, in 1839 it was
15,000, and may now (Oct., 1842) probably amount to
18,000.

Toronto is about 560 miles from Quebec, 390 from
Montreal, 180 from Kingston, 130 from London in West
Canada, and 75 from Niagara, travelling distance*. Steam-

vessels sail regularly from Kingston to Toronto, and these*
to Hamilton, about forty miles farther to the west, at the

head of Burlington Bay.
When the act of parliament (3 & 4 Vict., c. 35) which

united the two provinces of Upper Canada and Lowe:
Canada into one Province of Canada was carried inU
effect, on the 23rd of July, 1841, Toronto ceased to be a

capital city. Kingston [Canada, vol. vi., p. 214], at th*

north-east extremity of Lake Ontario, is now the capital

town of the Province of Canada.
(The Canadas in 1841, by Sir R. H. Bonnycastle

:

Winter Studies and Summer Rambles in Canada, b\

Mrs. Jameson ;
Encyclopaedia Americana.)

TORPEDO, a genus of fishes belonging to the Ray
family (Raiida), founded by Dumeril upon the Raia Tor-
pedo of Linnaeus, and some other species, distinguished by

their having the tail short and moderately thick, and the

disc of the body nearly circular, the anterior margin being
formed by two produced portions from the head, which,
inclining sideways, join the pectorals : the space between
the head, the pectoral fins, and the branchiae is occupied
by small vertical hexagonal tubes, which are filled with

mucous matter, and largely provided with nerves from the

eighth pair. The situation of these honeycomb-like eel s,

which constitute the electrical apparatus, is indicated on tin

upper surface by a slight convexity on each side of the head.
The shocks given by the torpedo are very considerable,

and are supposed to be used by the animal both as s

means of defence and to disable its prey. Mr. Couch k of

opinion that this electric apparatus has further uses :

—

' One well-known effect of the electric shock,' he observe*.
' is to deprive animals killed by it of their organic irrita-

bility, and consequently to render them more readily dis-

posed to pass into a state of decomposition, in which
condition the digestive powers more speedily and effectu-
ally act upon them. If any creature more than otheu
might seem to require such a preparation of its food, it u
the Cramp-Ray (or Torpedo), the whole canal of wh./sc
intestine is not more than half as long as the stomacn.'
The torpedo occurs occasionally on the British coast, and
was first discovered to be a native of our seas by Mr. J.

Walsh, who obtained specimens from Torbay. Col. Mon-
tagu, in his MS. notes, quoted by Mr. Yarrell, mentions
having met with two examples of the torpedo : the -first

was of small size, and was taken at Toreros*, where it v. as

quite unknown to the fishermen ; the second was taken oc
a turbot-hook off the coast of Tenby in Wales, and was of

very large size, weighing about one hundred pounds.
The following is Pennant's description of this fish :—Heac

and body indistinct, and nearly round ; greatest breadtt
two-thirds of the entire length ; thickness in the middJ*
about one-sixth of the breadth, attenuating to extreme
thinness on the edges; mouth small ; teeth minute, spicu-
le*

;
eyes small, placed near each other ; behind each t

round spiracle, with six small cutaneous appendages on
their inner circumference; branchial openings five in
number; skin everywhere smooth; two dorsal fins on the
trunk of the tail ; tail one-third of the entire length, toler-
ably thick and round ; the caudal fin broad and abrupt

:

ventrals below the body, forming on each side a quarter of
a circle ; colours, cinerous-brown above, whiteish beneath.
Whether this be the Raia Torpedo of Linnasus is diffi-

cult to determine. Cuvier and Risso consider that several
species have been confounded under that name, and the
latter of these authors has characterised four species ia his
' Histoire Naturelle de l'Europe Meridionale.' They are :

—

1 . Torpedo Narfte, which he describes as being yellowish-
red above, and having five ocellated spots.

2. Torpedo unimaculata. This species has the body
above fulvous, spotted with whiteish spots, and one oblong
ocellated spot in the middle of the back. The tail is more
elongated and slender. It is said to have the electrical

apparatus scarcely visible, and to give but very alight
shocks.

3. Torpedo marmorata. Body flesh-coloured, and hav-
ing brown spots and sinuous markings, producing a marbled
appearance : tail thick, above rounded.

4. Torpedo Galvani. Body fulvous, immaculate, but
margined with black.

Hemming refers the British torpedo to the third of these
species, Torpedo marmorata.
TORPETX), a machine invented by Robert Fulton for

destroying ships from beneath, by attaching to then car-
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casses or cases charged with explosive and combustible
matter. These were to be applied to the vessels to be
destroyed by means of a kind of submarine boat, in the
working of which Fulton attained considerable success. He
applied his torpedos about 1801 to the blowing up of an
old brig in Brest harbour ; but in an attempt which he
shortly afterwards made to destroy a Hritish man-of-war,
he failed, owing to the vessel suddenly changing her posi-

tion. Upon this failure, Bonaparte, who had borne the
expense of the previous experiments, withdrew his sup-

port, and the scheme was never brought into practical

operation.

TORQUEMA'DA. [Office, Holy.]
TORRE, DELLA, or TORRIA'NI, a powerful family

of the middle ages. [Lombardy and Lombard Cities.]

TORRE, PILIPPO DEL, born at Cividale in the Friuli,

in 1657, studied at Padua, and afterwards went to Rome
in 1687, where he was employed in several offices, and at

last was appointed bishop of Adria by Clement XL, in

1702. He died in 1717. While at Rome he published a
work of great research on the antiquities of Antium,
' Monumenta veteris Antii,' which was much esteemed by
the learned. He wrote some other works in illustration of
antient medals, and also upon subjects of natural history.

Girolamo Lioni wrote a biography of Filippo del Torre.

(Tiraboschi, S/oria delta Lettcratura Italiana.)

TORRE, GIAMMARI'A DELLA, born at Rome of a
Genoese family, at the beginning of the eighteenth century,

after studying in the college Nazareno, entered the order
of the Somaschi. and having shown great aptitude for

physical and mathematical studies, was successively pro-
fessor in several colleges at Rome, Venice, and Naples.
At Naples he became known to king Charles V. of Naples
(afterwards Charles III. of Spain"), who employed him in

several scientific experiments, and made him his head libra-

rian and keeper of the Museum of Capo di Monte. He pub-
lished a history of Vesuvius, ' Storia e Fenomeni del Vesu-
vio esposti dal P. Gio. Maria della Torre, Somasco,' fol.,

Naples, 1755. He also wrote a ' Course of Physics,' in

Italian and Latin, which has gone through several editions

;

a volume of microscopical observations, and numerous me-
moirs on scientific subjects. He applied himself particu-

larly to improve the microscope. He also contributed to

illustrate the newly discovered towns of Herculanum and
Pompeii. He was one of the most distinguished members
of the Academy of Sciences of Naples, and was also cor-

responding member of the Academies of Sciences of Paris

and Berlin, and of the Royal Society of London. Father
della Torre died at Naples at a very advanced age, in March,
1782.

'Lombardi, Storia della Letteratura Italiana nel Secolo

XVIII.)
TORRE, FILOMARIWO, DUKE DELLA, a Neapoli-

tan nobleman who lived in the second half of the

eighteenth century, and applied himself strenuously to the

study of physics. His name is known in history chiefly

for his melancholy end. In the first insurrection of the

populace of Naples, who, being forsaken by the king and
court and all the principal authorities on the advance of
the French invading army, rose turaultuously in January,

1799, to defend the town and at the same time to destroy

those whom they suspected of being favourably inclined

towards the French, the Duke della Torre, who lived in

great retirement and does not appear to have meddled with
jjolitics, was denounced to the popular committee by a

menial who had seen a letter written to the duke by a
noble relative of his at Rome, informing him that he had
recommended him to the French general for protection in

the event of Naples being stormed by the French army.

This was sufficient to persuade the ignorant lazzaroni that

the duke was a secret Jacobin, and his doom was fixed at

once. The mob went to his palace, pillaged it, destroyed

his library, his collection of natural history, and his cabinet

of physics, threw the furniture out of the window, seized

the duke and his brother the Cavaliere Clemente Filoma-

rino, known for his poetical talent, and dragged them to

the Marina of the Carmine, where they killed both of

them. At the same time it must be observed that the

leaders of the mob showed some regard for the women and
chikhen; they ordered one of the duke's carriages out,

put the duke's wife and her children in it, and told them
to drive to some friend's or relative's, after which they set

fire to the palace. The two brothel's Filomarino were the

most distinguished victims of the first or Lazzaroni incur
rection of 1799.

(Colletta, Storia del Reame di Napoli ; Cuoco, Saggio
Storico iulla Rivoluzione di Napoli ; Shetchat ofPopular
Tumults, London, Knight and Co., 1837.)
TORRE DEL GRECO. {Naples, Provwcb ov.]
TORRE'NTIUS LBVI'NUS, whose original name was

Van der Beken, was born at Ghent in 1525. He studied
at Louvain, and was in the town when it was besieged by
the celebrated Martin van Rossem. To commemorate the
successful defence of the inhabitants, Torrentius composed
a Latin poem, which was highly thought of at the time.
He subsequently travelled to Italy, and spent some time at

Bologna ; at Rome however he remained many years,

and studied Roman antiquities there with great diligence.

He enjoyed the friendship of the Cardinal Baronius, An-
tonius Augustinus, Fulvius Ursinus, and other celebrated
scholars during his residence at Rome ; and he also made
there a fine collection of antient coins and works of art.

On his return to the Netherlands, Torrentius rilled succes-

sively various ecclesiastical dignities, and was at length
appointed to the bishopric of Antwerp, where he laboured
with great zeal in discharging the duties of his office. He
is said to have been also employed in various embassies
and political negotiations. In 1595 he was appointed arch-

bishop of Mechlin, but before the documents arrived

from Rome which were necessary to enable him to enter

upon his new dignity, he died at Brussels in the seven-

tieth year of his age. He was buried in the cathedral-

church of Antwerp. He left his library and collection of
antiquities to the college of Jesuits at Louvain.

Torrentius was an accurate scholar, and well acquainted
with Roman antiquities, but he did not write much. The
only work of his which was published in his lifetime is a

Commentary on Suetonius, which originally appeared at

Antwerp in 1578, and was reprinted in 1592: it is also

contained in Grsevius's edition, published in 1672. This

Commentary is also interesting from the many wood-cuts

it contains, representing coins of the Roman emperors and
their families. Torrentius's Commentary on Horace was
not published till after his death : it appeared at Antwerp
in 1608, 4to., together with a small treatise of his, entitled
' Commentariolus ad Legem Juliam et Papiam de Matri-

moniis Ordinandis.' Besides these Commentaries, Torren-

tius also published in his lifetime several Latin poems, of

which a collection appeared at Antwerp in 1576, 8vo.,

under the title of ' Poemata Sacra.' Torrentius was called

by his contemporaries the Christian Horace ; and his

poems are distinginshed by great ease of versification. He
also edited the posthumous works of J. Goropius Becanus,

Antwerp, 1580, with an apology for Becanus, who had
been attacked by Scaliger. (Foppens, Bibliotheca Iielgica ;

Saxii Onomasticon.)
TORRES STRAIT was named after the Spanish navi-

gator Luis Vaez de Torres, who was the first to pass through

it, which event took place in 1606. It is situated between

the most north-eastern part of Australia and the southern

coast of Papua or New Guinea. As the large peninsula

which projects from the main-land of Australia northward

between the Pacific and the Gulf of Carpentaria grows

narrower as it proceeds northward, and terminates with a

coast extending not much more than 30 miles from east to

west, Torres Strait, in a geographical point of view, does

not exceed that distance in its direction from east to west,

and is situated between 142° and 142° 401

E. long. The
most northern point of Australia, Cape York, is in 10° 42'

S. lat., and the opposite coast of Papua, which has only

been seen from a distance, and not been visited by navi-

gators on account of the numerous dangers with which it

is beset, is laid down on our charts in 9" 15' S. lat. Thus

the extent of the strait from south to north is about 100

miles. Navigators however give to the strait a much
greater extent, as they consider it to begin on the east

with the Pandora Entrance, situated between extensive

reefs near 144° 40' E. long., so that, according to them,

Torres Strait extends from" 142° to 144° 40' E. long., or 180

statute miles from east to west. They have been induced

to adopt the Pandora Entrance as the beginning of the

strait, because at that point the dangers attendant, on the

navigation of the strait begin to surround them on all

sidesi and do not cease until they have passed to the west

of 142° E. long. urn
The reefs, which lie on the south and north of fandora
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Entrance, are isolated, and surrounded by a deep sea, which
extends westward about 30 miles. At that distance how-
ever occurs a most extensive reef, which runs from north
to south between 9° 53' and 11° 25' S. lat. without a break,
and by which the strait is shut up on the east ; for the
strait can only be entered by the narrow passages which
are to the north or south of this steep coral reef, and the
whole space which lies to the west of the reef is dotted by
islands, shoals, rocks, and reefs of various but not great
extent. Between them are the narrow winding passages
by which the vessels pass through the strait. It is easily

comprehended that such vessels cannot remain under
sail during the night. The islands are neither large nor
numerous, except in the narrowest part, between the most
northern part of Australia and the southern coast of
Papua, where there are several islands of moderate extent,
which are considered as one group, and comprehended
under the general name of Prince of Wales Islands.

Since the establishment of the English colonies in New
South Wales, Torres Strait has frequently been navigated,
notwithstanding the dangers which are encountered in

passing it, as it offers a much shorter route between
those coloniee and Hindustan than the eastern and western
routes, of which the former passes to the east of the
Corallian Sea [Pacific, vol. xvii., p. 118], of Louisiade,
and Papua, and the western round the continent of
Australia, or more commonly round Tasmania. By these
two routes vessels usually reach the Indian Archipelago
and Hindustan two or three weeks later than by the route
through Torres Strait, and as it usually occurs in such
cases, the dangers of the strait are now better known and
easily avoided. But the strait can only be navigated
between March and September, during the south-east
monsoon : in the other six months of the year, or during
the period of the north-west monsoon, the fogs prevail in
the strait to such an extent, that no vessel can venture to
enter among its almost innumerable reefs and rocks. Be-
sides, Torres Strait is only navigated by vessels bound from
New South Wales to Hindustan, and not by those which
sai' in an opposite direction. The latter would always
have to contend against contrary winds ; for when the
soith-east monsoon terminates, the trade winds begin, and
blow steadily and with considerable force all the rest of
the year. This last circumstance greatly favours the
passing of vessels from Sydney to Hindustan, but must
render it almost impossible to reach Sydney by the same
route.

Two different routes are taken by vessels in sailing to
Torres Strait, and in passing through it. They are distin-
guished as the Inner and Outer route. The Inner route
lies along the coast of Australia, and between it and the
Great Harrier Reefs. These reefs begin, according to
Flinders, in 22° 50' S. lat. and 152° 4C E. long., and extend
nearly parallel to the coast of Australia to Torres Strait,

through 14° of lat. and 9° of long., and are as to length not
equalled in any other part of the world. Their breadth
seems to be about 50 or 00 miles in their southern part,
but diminishes to the northward. At low-water a part of
them is dry, and there are numerous small black rocks on
them, but at high-water very little of them is seen. Only
a few narrow openings occur in these barrier reefs, and one
lurge one, which is found at 18° 52' S. lat., and which is
about 20 miles wide. The arm of the sea enclosed between
the b.irrier and the coast is from GO to 80 miles wide towards
the south, but it contracts gradually to 20 miles near the
great opening, and is still narrower farther north. Nu-
merous islands are scattered in this enclosed space, but no
other coral-banks occur except those which surround some
of the islands. Being sheltered from the strong swell of
the Pacific by the barrier, the water is smooth, and it also
offers the advantage of regular soundings, its depth not
being very unequal, and varying only from 60 fathoms at
the southern end to 30 fathoms at the great opening, and
to 20 at Cape Tribulation. Though those who first inves-
tigated this part of the Pacific had to encounter numerous
difficulties, and were more than once in imminent danger,
it seems that it offers the safest route for vessels which are
not very large, and it appears that it has lately been
adopted as the common route of communication between
Sydney and Essington, the newly established settlement in
North Australia. Vessels sailing by this trac k pass through
Torres Strait by sailing round Cape York and through
Endeavour Strait. The last-mentioned strait is formed by

the mainland of Australia and some of the islets belonging

to the Prince of Wales Islands, and constitutes the southern

part of Torres Strait. It is about 30 miles long, and from

two to six miles wide, and offers a safe passage for vessels

of good size.

The Outer route, which lies through the Corallian Sea,

is dangerous, owing to the great number of reefs which are

dispersed over it north of the southern tropic. After pass-

ing through Pandora Entrance the vessels enter Torres

Strait by sailing north of the long reef, situated at the

entrance of the strait (144° E. long.), to Murray Islands,

and traverse the strait by sailing west-south-west between

innumerable low islands, shoals, and rocks. They do not

enter Endeavour Strait, but keep at the distance of about

20 miles from it to the northward, until they have passed

on the north of Wednesday and Good's Islands, when they

leave the strait and enter the Indian Sea.

(Cook's First Voyage; Flinders's Voyage to Terra Aus-

tralis ; Horsburgh's Indian Directory ; Earl's Account of

a Visit to Kisser, in London Geograph. Journal, vol. xi.)

TORRES VEDRAS, a town of Portuguese Estrema-

dura, about twenty-five miles north-north-west of Lisbon,

and about eight miles from the sea-coast. The small river

Zizandre flows in a ravine by Torres Vedras, separating the

ridge which runs from east to west across the peninsula in

which Lisbon is situated, from the lofty ridge called Sena

de Baragueda, which runs from north to south in a direc-

tion almost perpendicular to the former. [Estremadura,
PoRTUGUKSF..]

Torres Vedras is become an historical name in con-

sequence of the lines of defence constructed by Lord Wei
lington along the sinuosities of the hilly tract which ex-

tends from the Tagus to the sea, so as to protect the

peninsula of Lisbon from invasion, and in which he

awaited and baffled the attack of the French army under

Marshal Massena in the autumn of 1810. 'The line of de-

fence was double : the first, which was 29 miles long,

began at Alhandra on the Tagus, crossed the valley of

Aruda, which was rather a weak point, and passed along

the skirts of Monte Agraca, where there was a large and

strong redoubt ; it then passed across the valley of Zibreira,

and skirted the ravine of Runa to the heights of Torres

Vedras, which were well fortified, and from thence fol-

lowed the course of the Zizandre to its mouth.' . . . . ' The
second line, at a distance varying from six to ten miles in

the rear of the first, extended from Quintella on the Tagus.
by Bucellas, Monte Chique, and Mafia, to the mouth of

the little river S. Lourenco on the sea-coast, and was about
24 miles in length. This was the stronger line of the two

by nature and art ; and should the first line be forced by

the enemy, the retreat of the army upon the second was
secure at all times. Both lines were protected by breast-

works, abattis, stone-works with banquettes, and scarp).

In the rear of the second line there was a line of embarka-
tion, should that measure become necessary, enclosing an
entrenched camp and the Fort S. Julian. More than 100

redoubts or forts, and 600 pieces of artillery, were scattered

along these lines. About 60,000 men, between English,

Portuguese, and Spaniards, were posted along the first and
second lines. A flotilla of gun-boats flanked the right of

the position.'

{'Die Military Life of the Duke of Wellington, in

Knight's Store of Knowledge.)
TORRICELLI, EVANGELISTA, a learned Italian ma-

thematician and philosopher, was born October 15, 1008,

at Piancaldoli in Romagna, and being, probably at an early

age, an orphan, he was supported by an uncle who resided

at Facnza. At this place, and in a school of the Jesuits, the

youth received a mathematical education, and he speedily
distinguished himself by the progress which he made in

acquiring a knowledge of the sciences.

At twenty years of age his uncle sent him to Rome,
where he became intimately acquainted with Benedict
Castclli, who was then professor of mathematics in that

city, and by whom his studies were directed. The Dialogues
of Galileo appear to have particularly engaged Torricelli's

attention, and he composed two tracts, one on the subject of

mechanics, and the other on the motion of fluids, which
were published with the rest of his mathematical works in

1643. Torricelli seems to have been the first who established
the principle, that when two weights are so connected
together, that being placed in any position their common
centre of gravity neither ascends nor descends, those
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weights are in equilibrio ; and on this principle he investi-

gated the ratio between two weights when they are in

equilibrio on a double inclined plane. He also investi-

gated the motions of falling bodies and projectiles ; and
among the results of his researches is the remarkable fact,

t hat the paths of any number of projectiles (in a non-resist-

ing medium) when discharged from the same point with

equal velocities, but at different angles of elevation, arc

parabolas situated within one curve which is a tangent to

all of them, and is itself a parabola. In the tract on the

motion of fluids, he assumes that water will flow through

an orifice at the bottom of a vessel with a velocity equal

to that which would be acquired by a body falling through

the height of the fluid in the vessel, and he endeavours to

establish the principle by the supposed fact that water so

Mowing ascends in a vertical tube connected with the vessel

at the orifice (the resistance of the air being abstracted)

to the level of the upper surface of that which is in the

vessel : he hence concludes that the velocities of effluent

water must vary with the square-roots of the pressures.

Galileo, having received copies of the tracts above men-
tioned, was desirous of becoming acquainted with the

author, and he pressed the latter to join him at Florence.

Torricelli, having formed connections at Rome, at first

hesitated, but at length decided to accept the invitation :

he was kindly received by Galileo, and it is said that his

societyand conversation contributed to soothe the last days

of the venerable philosopher, who was then infirm and
blind, and who died at the end of three months from his

arrival. Having been honoured by the grand-duke with

the appointment of professor of mathematics in the Acca-
demia, Torricelli became the successor of Galileo in the

institution, and he resided at Florence till his death, which
happened in 1647, when he was thirty-nine years of age.

About the year 1637 Koberval, in France, discovered a

method of determining the area of a cycloid, and seven

years later Torricelli published a solution of the problem
in an appendix to the collection of his works. As the

Italian mathematician appeared to consider himself to be

the discoverer of the rule, Roberval's jealousy was excited,

and he accused Tonicelli of plagiarism
;
asserting that the

latter lied taken the solution from some papers which had

been sent to Galileo, and which had fallen into his hands

on the death of that philosopher : Tonicelli however, in a

letter to Roberval, denies that assertion, and there seems

no reason to doubt that he made the discovery without

any knowledge of what had been already done in France.

He subsequently gave rules for finding the volumes of the

solids formed by the revolution of a cycloid about its base

and about its axis ; that which is applicable to the first

case is correct, but the other is onlv approximative, so that

it may be doubted whether or not Torricelli was in posses-

sion of an accurate solution of the problem.

But the discovery which has immortalized the name of

Torricelli is that of Ihe barometer. Galileo had occasion,

some time previously, to observe that a column of water

exceeding 18 cubits (about 33 feet, English) in height

could not be raised in a pump ;
and, though he had already

made the discovery of the pressure of the atmosphere, the

rjason why that limit could not be exceeded remained

u.iknown to him. Torricelli, in 1643, wishing to find, in a

norc convenient manner, the weight of the quantity of

fluid which could be supported above its general level,

performed an experiment similar to that w hich is exhibited

when a pump is in action ;
and, instead of water, he

used mercury, which is about fourteen times as heavy.

He filled with mercury a glass tube which at one end was
hermetically closed, and having inverted it, he brought its

open extremity under the surface of mercury in a vessel

;

when he. observed that the top of the column descended

till it stood at a height equal to between 29 and 30 inches

(English) above the level of the mercury in the vessel,

leaving what is considered as a perfect vacuum between

llic upper extremity of the column and that of the tube.

The specific gravity of mercury being known, the weight

of the supported column could, of course, be found.

By this experiment the opinion that a vacuum was

contrary to a law of nature was immediately proved to

be unfounded, but it is uncertain whether or not Torri-

celli was aware of the true cause of the column of mercury

being to supported, and the honour of having been the

fiist to prove decisively that it was the pressure of the

atmosphere on the surface of the mercury in the vessel,

is ascribed to Pascal, who, in 1648, on conveying a tube so
filled to stations at different heights above the level of the
plains, found that the column of mercury diminished in

length as the station was more elevated ; that is, as the
weight of the column of atmosphere above the vessel

diminished.
It may be easily conceived that Torricelli would com-

municate his ideas to his friends, before he actually made
the experiment above mentioned ; and such a circum-
stance may account for the pretensions df Valerianus Mag-
nus, Honoratus Fabri, and others, to priority in the dis-

covery of what is called the Torricellian vacuum. It

ought to be observed however that in one of the letters of
Descartes, dated 1631, that is, twelve years before the ex-
periment of Torricelli was made, this philosopher mentions
the support of a column of mercury in a tube, and ex-
pressly ascribes the cause to the weight of a column of air

extending upwards beyond the clouds.

Tonicelli published at Florence, in 1644, a volume in

4to., entitled ' Opera Geometrica.' A paper which he
wrote on the course of the Chiana is in the collection of

writings on the movement of fluids (Florence, 1768). His
discovery of the barometer is given in his own work on
mathematical and physical subjects, entitled ' LSzione

Accademiche ' (Florence, 1715). And his letter to Roberval
on the cycloid is in the third volume of the ' Memoires ' of

the Academy of Sciences at Paris. He is said to have been
the inventor of the small simple microscopes of short

focus, which consist of a globule of glass melted in the

flame of a lamp. His manuscripts are preserved in the

Medicean Palace, and in the same edifice there are some
object-glasses for telescopes, of considerable dimensions,

which bear his name.
TORRID ZONE. [Zone.]
TORRIGIA'NO, P1ETRO, an Italian sculptor, whose

name is connected with the history of art in this country,

he being one of the foreign artists employed by Henry
VIII., was hardly less remarkable for the ferociousness of

his temper, the singularity of his conduct, and the strange-

ness of his fate, than for his ability in his profession. He
was a native of Florence, and though the time of his birth

is not mentioned, it was probably about the same as that of
Michael Angelo (1474), as they studied together from the

antiquities in the gardens of Lorenzo de' Medici, il Mag-
nifico ; a circumstance which Michael had good cause to

remember, for such was Torrigiano's jealousy or and spite

towards him, that he one day assaulted him, and inflicted

so severe a blow upon his nose as to crush and disfigure it

for ever. Being obliged to flee from Florence in con-
sequence of this affair, Torrigiano went to Rome, where he
was employed by Pope Alexander VI., and afterwards en-

listed and served as a soldier, first under the duke Valen-
tino in Romagna, next under Vitelli and Piero de' Medici.

Strange as this change was, he was well suited to his new
profession, and that to him ; for, as described both by
Vasari and Cellini, he was a large, handsome, and power-
ful man; was gifted with great ' audacity, and had more
the air of a rough soldier than of an artist.' But though
he distinguished himself by his prowess, and obtained the

rank of ensign, he saw no" chance of speedily advancing
higher, and therefore returned to his former profession,

which he practised for awhile, but only, it would seem, in

small bronze figures, executed for some Florentine mer-
chants, whom he afterwards accompanied to England. His

talents, and perhaps his personal qualities also, recom-

mended him to the favour of Henry VIII., for whom he

executed a variety of things, but his chief work was the

tomb of Henry VII. in Westminster Abbey, which he

completed in 1519, and for which he received the sum of

1000/. The tomb of Margaret, countess of Richmond, in

Henry VII. 's chapel, is also supposed to have been by him.

While engaged upon Henry's tomb he returned to Italy,

in order to carry back with him other assistants, and en-

deavoured to persuade Benvenuto Cellini, then only

eighteen, to accompany him ; but the latter tells us he was
so disgusted with Torrigiano, on learning from him how
brutally he had treated Michael Angelo, that so far from

associating with him in any way, he could not even endure

the sight of him.
After finally quitting England in 1519, Torrigiano

visited Spain, where he executed several pieces of sculp-

ture for convents, &c, and among others, a Virgin and

Cluld, so beautiful that the duke d'Arcos commissioned
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him to make a copy of it. The payment promised for it

seemed such an immense sum, that the artist fancied he
was about to be rendered wealthy for the rest of his days

;

so great therefore was his indignation on discovering that

(he vast heap of maravedis sent home to him amounted to

no more in value than thirty ducats, that he went and
broke the statue to pieces. On this, the duke caused him
to be imprisoned in the Inquisition as a sacrilegious heretic

who had impiously destroyed a figure of the Holy Virgin.

He was accordingly condemned by that tribunal, but
avoided the execution of his sentence by refusing to take

any food
; preferring starving himself to death to the more

ignominious end which else awaited him. Thus perished,

in 1522, an artist of more than ordinary talent : a victim
partly to his own violence and imprudence, and partly to

the mercilessness of a most odious and sanguinary tribunal.

(Vasari, Vite ; Vita di Benvenuto Cellinij
TORRINGTON. [Devonshire.]
TORS. By the natural weathering of rocks exposed to

atmospheric vicissitudes, the perishable parts are removed
and the more resisting portions remain. In rocks which
manifest peculiar arrangements ofjoints or natural divisions,

the blocks and masses defined by their intersections often

appear in cubical, subcolumnar, and other characteristic

shapes. To masses more or less characteristic in figure, left

by the decay of surrounding parts in prominent situations,

the name of * Tor ' is applied in the granitic tracts of Devon
and Cornwall. Examples may be seen in almost every
district of granite, millstone-grit, and massive conglome-
rate, such as that which forms the top of the old red-
sandstone near Monmouth. In some instances the wea-
thering process (which proceeds most rapidly to waste the
stone in sheltered parts) undermines the mass of rock, so
as to leave it standing on a narrow pedestal (Brimham
rocks in Yorkshire, for example, or the ' Buckstone ' near
Monmouth). Finally, this pedestal is worn away, and the
stone falls to take a new position. It may happen, owing
to the figure of the stone and the place of the centre of
gravity, that in its new situation the stone may rest upon
so narrow a base as to be easily displaced to a small extent
by the hand. It is then a * rocking-stone,' such as occur
in Cornwall, in Yorkshire, and in many other situations,

where the labour of Druids has been invoked to account
for a simple operation of nature. (MacCulloch, in Geol.
TYan*., 1st series, vol. ii. ; De la Beetle's Manual of Geo-
logy ; Phillips's Geol. of Yorkshire, vol. ii.)

TORSCHOK is a considerable town of European Russia,
in the government of Twer : next to the capital, it is the
most important town in that government. It is situated on
the right bank of the river Twerza, on the high road be-
tween St, Petersburg and Moscow, and is divided into two
parts by the river which runs through it, and over which
there is a bridge of boats. It is surrounded with palisades,

and has broad streets and spacious market-places, which
however are not paved. Of the fortifications nothing re-

mains but the ramparts, which are planted with birch and
converted into public walks. The houses are partly built
of brick ; and there are twenty-three churches, among
which the cathedral, which has been rebuilt wi/hin these
few years, is worthy of notice. From the castle on the
hill there is an extensive and beautiful prospect. The
town is large, and has a striking effect when viewed at a
distance ; the interior does not correspond with the ex-
terior appearance. It is very old, and has always shared
the fate of Novgorod ; after being frequently pillaged by
the Tartars and the princes of Twer and Moscow, it has
always recovered itself, and is partly indebted for its

agreeable appearance to Catherine II., who relieved it

atler a great fire in 1769. The population of Torschok is

stated by Hassel, above twenty years ago, at 15,000 ; yet
Schnitzler, in 1835, thinks that estimate much too high.
The inhabitants manufacture boots, slippers, caps, port-
folios, and other articles of embroidered morocco. Few
travellers pass through this city without purchasing some
articles of this kind, and they pay a higher price on the
spot than at 8t. Petersburg and Moscow, where very large
quantities are sold. The boots and caps of Torschok are
sold as the manufacture of Turkey and Persia.

(Schnitzler, La Jfugsie, la Potogne, et la Finlande

;

8tein, Geographitches Lexicon ; Horschelmann ; Hassel

;

Cannabich.1
TORSELLI'NO. [TcBSKLLmus.]
TORSION is that force with which a thread or wire

returns to a state of rest when it has been twisted by burr
turned round on its axis : the thread or wire, which is sus-

pended vertically, is attached at the upper extremity Is

some object, and at the lower extremity is a weight wi'fc

a horizontal index, or a stirrup, which is to carry a oetAk
or bar in a horizontal position.

Let ZY be the wire, W the weight or stirrup, and A B

an index or needle, and let b a c be part of a graduate'

ring on the same level as the needle ; then, on turning tht

object W round till a mark on the extremity A of tht

index is brought to any point, ft, on the ring, the wire be-

comes twisted ; and when the power by whichW is turned

is removed, the elasticity of the wire causes the point at A
to oscillate within the ring through an arc, as b a c, which

continually diminishes till the index rests in its original

position.

In the article Elasticity (p. 327) there is given u
investigation from which it is proved that, while the fow
of torsion is moderate, its intensity is directly proportion'
to the angle or arc through which the extiemity A of tk

index is moved in twisting the wire. It is also the*

proved that T, the time of a complete oscillation, is con-

stant, or that the vibrations are isochronous, like those c:

a pendulum which is acted upon by gravity ; and further,

that when a body, as W, is suspended, the squares of the

times of vibration vary directly as the momentum of the

body's inertia, and inversely as the force of torsion : con-

sequently when the forms and weights of suspended bodies

are the same, the force of torsion varies inversely with the

square of the- time. With respect to the effects which a

variation in the length of the wire will cause in the forre

of torsion, it may be observed that in proportion as the

lengths of the wires are increased, points at the lower ex-

tremities must be turned, about the axis, through greater

arcs, in order to produce equal degrees of torsion at equal

distances from the points of suspension ; and hence, if f fie

number of revolutions be equal, the force of torsion will

be inversely proportional to the length of the wire : it fol-

lows therefore tfiat the time of a vibration varies directly

with the square-root of the length of the wire.

These deductions from theory are confirmed by their

agreement with the results of the numerous experiments
made by M. Coulomb with an apparatus similar to that

which is above represented ; the times in which a certain

number of isochronous vibrations were made with wires

of different lengths, and carrying at their lower extremities

cylinders of different weights, heing observed. By com-

parisons also of experiments on wires of the same length

and of different diameters, consequently of different

weights, Coulomb found that the times of vibration were

inversely proportional to the weights, or to the squares of

the diameters of the wires ; and since the force of torsion

varies inversely with the squares of the times, it follows

that when the wires are of the like material and of equal

lengths, the force of torsion varies directly with the fourf/i

cower of the diameter. M. Poisson, in a memoir on the
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iquilibrium and movement of elastic bodies, which is given

D the ' Memoires de l'Academie des Sciences' (torn, viii.),

las deduced the same law from purely theoretical consi-

lerations.
It may be convenient to compare the force of torsion

with that of gravity, and for this purpose it will be necee-

lary to observe merely that the time in which a pendulum,
ivhose length is /, makes a complete oscillation in a very

small arc is expressed by it [Pendulum, p. 406],

where g represents the force of gravity : then the time in

which the torsion wire vibrates once on its axis being
made equal to the time in which a simple pendulum

tes, we have (using the formula in Elasticity),

/ •
. ,-

: therefore as the momentum of inertia for a

ion wire suspending a body of a given form can be

>mputed, and as / may be found from the observed time

of a vibration, the value of n (the coefficient of the force

_torsion) can be ascertained from this equation.
~~

le torsion of slender w ires was first employed by Cou-
ib for the purpose of determining the intensities of

rces in nature and the laws of their action in circum-

stances which render direct methods inapplicable : his ex-

periments were performed with an instrument which he

invented, and which he designated a torsion balance. In

the article Electrometer there is given a description of

the instrument and of the method of employing Lt in find-

ing the laws of electric attractions and repulsions ; and it

will therefore be sufficient in this place to explain its

application in determining those of magnetic action. For
ttiis purpose Coulomb adapted to the suspending wire,

which was of copper, a smalt stirrup, as VV, also of copper,

in which could be placed a magnetized needle of steel.

Before this was done however, a copper needle, equal in

weight to the magnetized needle which was to be used in

the experiment, was placed in the stirrup, and the plate

D at the top of the glass case was turned round till one
extremity of the copper needle, which turned with the

plate, was brought to the zero of the graduations on the

horizontal circle b ac in the case, the suspending wire

being in an untwisted state : the whole case was after-

wards turned round till the needle, still pointing to zero,

was in the direction of the magnetic meridian, which had

been previously determined. The copper needle was then

taken away, and the magnetized needle put in the stirrup

;

and as soon as it was at rest in the magnetic meridian, the

suspending wire was twisted by turning the stem E, to

which it is attached at the upper extremity of the case,

till the index there had passed over some given number of

degrees, which in one experiment was 360. The sus-

pended needle was thus made to deviate from its previous

position 10J degrees, in which state the horizontal force of

terrestrial magnetism was in equilibrio with the force of

torsion ; and the angle of torsion was then equal to 349J°
(= 360o -10£°). On turning the index at E through two
revolutions, the needle was observed to rest between the

opposing forces, at 21J° from its original place, when con-

sequently the angle of torsion was 698f° (= 720"— 21i°).

Obtaining in like manner several other angles of torsion

with the corresponding deviations of the magnetic needle,

and comparing them together, Coulomb found that the

forces of torsion are constantly proportional to the sines of

the deviations of the needle.

In order to discover the law of magnetic action with

respect to the distances between the attracting or repelling

bodies. Coulomb placed a magnetized needle in the stirrup

of the balance, and after twisting the wire by turning the

micrometer stem at E on its axis through a certain number
of degrees, he observed where the needle rested between

the opposing forces of torsion and the horizontal compo-
nent of terrestrial magnetism: assuming then that the de-

viations of the needle were proportional to the forces of

torsion, he found that, in order to make the needle deviate

one degree, it was necessary to employ a force of torsion

expressed by 35 degrees. The wire being then untwisted,

and the magnetized needle placed in the magnetic meri-

dian, Coulomb introduced in the glass case, in a vertical

position, and also'in the plane of the magnetic meridian, a

magnetized needle of the same dimensions as the other, so

that if the two needles could have approached each other

they would have been in contact at about an inch from the

extremity of each ; but the poles of the same denomination
in the two needles being presented to each other, a repul-
sion took place, and the suspended needle came to a state

of rest between the opposing forces of torsion and of mag-
netic repulsion. When the micrometer at E was allowed
to remain in its actual position, the suspended needle was
repelled 24 degrees, and consequently it was prevented
from returning to the zero point by a force of tension ex-
pressed by the sum of 24 degrees, and of the horizontal
force of 'errestrial attraction ( = 24 X 35°, or 840") ; thus
the whoi.e force of magnetic repulsion was expressed by
864 degrees. In a second experiment, the wire being
twisted by making the stem at E perform three revolutions

(= 1080°) in a direction contrary to that of the 24 degrees
before mentioned, the needle rested at 17 degrees from
zero : the force of magnetic repulsion was then expressed
by the sum of 1097 degrees, and the value of terrestrial

attraction (= 17 X 35°, or 595°) ; that is, in all, 1692 de-
grees. On comparing together several experiments of the
same nature, and also several similar experiments in which
the poles of a contrary denomination were presented to

each other, Coulomb found, neglecting small differences

which may be supposed to have arisen from the extent and
configuration of the needles, that the forces of magnetic
repulsion and attraction vary inversely as the squares of the
distances.

The 'bifilar magnetometer' which was invented by If.

Gauss, is a species of torsion balance : it is described briefly

in the article Terrestrial Magnetism, and at length in

Taylors ' Scientific Memoirs,' vol. ii., part 6. The appa-
ratus with which, by the oscillations of two balls of lead

at the extremities of a lever suspended horizontally by a
string, Mr. Cavendish determined the average density of

the earth, was also a balance acting on the same principle.

[Attraction, p. 68.]

For the strain of torsion in machinery, see Materials,
Strength of.

TORTENSON. [Thirty Years' War.]
TORT I, FRANCIS, an eminent Italian physician, was

born at Modena, December 1st, 1658. Having finished

his preliminary studies in 1075, he was originally intended

for the legal profession ; this however he soon abandoned,
and embraced that of medicine, which he studied under
Autonio Frassoni. He took the degree of Doctor of Medi-
cine at Bologna in 1678, and upon his return to Modena,
at the early age of twenty-three, he obtained one of the

medical professorships founded by the duke Francis II.

Soon afterwards he was chosen to be one of the physicians

in ordinary to the duke, an appointment which he owed
partly to his accomplishments in music and literature, as

he was the composer of several oratorios, and also wrote a

Latin letter under the assumed name of L. A. Cotla, in

defence of Tasso against Bouhours. Upon the death of

Francis in 1694, his successor continued Torti in his place

of physician in ordinary ; he was also prevailed upon by

his representations to found an anatomical amphitheatre

at Modena, in which Torti was entrusted with the office

of demonstrator in 1698. He had previously joined with

Ramazzini in carrying on some researches concerning the

barometer, the results of which were published by the

latter under the title ' Ephemerides Barometiicae Muti-

nenses,' Modena, 1694; and again ' Disscrtatio altera

Triceps circa Mercurii Motiones in Barometro,' Modena,
1698. But Torti's most important and celebrated work
did not appear till 1709, under the title ' Therapeuticc

Specialis ad Febres quasdam Perniciosas, inopinato ac

repente Lethales, una ver6 China China Peculiari Methodo
ministrata,' Modena, 8vo. This work placed him at once

in the first rank among practical physicians, and still con-

tinues to be highly esteemed. It has been several times

reprinted, the last edition (of which the writer is awnre

)

being published at Paris, 1821, 8vo., in 2 vols. The
publication of thiB work gained him the friendship and

applause of various learned men, and also the title of

corresponding member of the Royal Society of London,

and of the Academy of Valentia in Spain. It also drew
forth some criticisms from Manget and Ramazzini, to

whose remarks he replied with some degree of bitterness

and warmth. In 1717 he was offered the professorship of

Practical Medicine at Turin, and in 1720 he had a similar

offer at Padua, but he refused them both, and preferred

living at Modena, where he had honours and emoluments

heaped upon him by the duke. An incurable trera-
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bling of the hands having rendered him unable to feel

the pulse of his patients with sufficient accuracy, he gave

up practice some years before his death, and passed the

remainder of his life in honourable repose, often consulted

by patients from all parts, and spending much of his

leisure time in the pleasures of the chase, to which he had
always been much addicted. Having been summoned by

the prince of Parma, in 1731, to attend Henrietta d'Este,

he was, upon his return to Modena, seized while in a

church with a sudden attack of hemiplegia, brought on

probably by heat and over-exertion. For some time after-

wards he lost the use of his right side, but gradually

recovered, and lived for ten years after the attack. He
latterly became dropsical, and died in March, 1741, at the

age of eighty-two. He was twice married, but having no

children, he left part of his fortune to found another

medical professorship at Modena, and directed the rest to

be given away in charity. (Biographie Medicate.)

TORTOISES {Testudinata), a numerous and highly

interesting order of Reptiles, generally considered the first

by herpetologists. They are also termed Chelonians, from

viXuvi) (chelone), the Greek name for a tortoise, and are

distinguished at the first glance by the double shield in

which their body is normally enclosed, whether they are

terrestrial, fresh-water, or marine : they were all comprised

by Linnaeus under his genus Tettudo.

Organization*.

Skeleton.—The surface of the skull in these reptiles is

continuous, being without any moveable articulations, as

is the case with the serpents and the Tailed Batraehians.

But whilst this character prevails in all the genera of

which the order is composed, many of those genera differ

much in their cranial structure, and it becomes necessary

to point out these differences, which are much greater

than those which exist in the crania of the Crocodiles.

In the Terrestrial Tortoises the head is oval and obtuse

anteriorly ; the interval between the eyes is large and
convex ; the aperture of the nostrils is large, higher than
it is wide, and a little depressed backwards. The orbits,

which are large, are nearly round, complete throughout,

directed sideways, and a little forwards. The parietal region

terminates backwards in a large projecting occipital spine,

and has on each side two large temporal fossa;, under
which are enormous tympanic cavities; behind these cavi-

ties, and a little above, project two large mastoidean protu-
berances, and beneath them are the apophyses', which
serve for the articulation of the under jaw. These apo-
physes descend vertically, and are not directed backwards,

as in the Crocodiles. Underneath, the basilnry region is

flat, the palatine concave ; and upon the anterior part of
this last the osseous posterior nostrils open, there being no
palatine roof, and the palatine part of the maxillaries

being open up to the anterior fourth of the muzzle ; a dis-

position rendered necessary by the mode of respiration in

these animals, and which as much resembles that of the

Frogs as it differs from that of the Crocodiles. The occi-

pital region is in its totality vertical, although the occi-

pital spine, the mastoidean protuberances, and the articular

condyle of the skull, which is a very projecting tubercle,

render it very unequal.
The first remarkable feature in the composition of the

head of the Tortoises, remarks Cuvier, from whose ob-
servations the osteology of the order is principally taken, is

the absence of nasal bones. In the recent animal the ex-

ternal bony nostrils are narrowed by cartilaginous laminae,

which represent these bones ; but in the skeleton is found
immediately at their upper border the anterior frontal

bone, which takes its ordinary place in the frame of the

orbit, is articulated also, as ordinarily, to the ante-orbital

apophysis of the maxillary bone, descends within the orbit,

forms the anterior septum, which separates the orbit from
the nose, and is articulated below with the palatine and the
vomer, leaving between it, the maxillary, and the palatine
•n oblong hole, which leads into the posterior nostrils.

The osseous cavity of the nose is oblong, and formed by the
maxillaries, the intermaxillarien, the vomer, the two an-
terior and the two principal (rentals. The extent of the
anterior frontals ana the absence of the nasal bones are

the causes that the first articulate with each other, and
that they extend above the orbit and outside the principal

frontals up to the posterior frontals in Testudo Indtca, or

very near it in some other species. The intermaxillaries

have no ascending apophysis. They form, as oidinarih

the termination of the muzzle, and are directed backward
in the palate between the maxillaries, and even bertree

the posterior nostrils, to the vomer. The posterior noatru

are two large apertures pierced on each side in the middle

of the nasal cavity between the maxillaries, the intermit
illaries, the vomer, and the anterior frontal bones. TV
bottom of the cavity of the nose is covered above at:

closed behind by the'principal frontals, which leave a larzv

aperture between them closed by a cartilage which per-

mits the passage of the filaments of the olfactory neni
Lower and laterally there is, between the frontal, the an-

terior frontal, and the vomer, a rather large space closed l?

a continuation of the same cartilage, which represents tl>.

os planum. In the terrestrial tortoise there is no inter-

orbital simple cartilaginous septum, or nearly none ; bu'

this is not so in other subgenera. The frontals cover ba°

very little of the cerebral chamber, because they are short

and together form a lozenge wider than it is long. The
parietals form together a pentagon, the most acute ang);

of which proceeds to unite itself with the occipital spine.

They cover more than half of the cerebral chamber, ami

are directed backwards by means of a scaly suture on the

occipital bone and on the petrous bone. On each side it*

parietal bone descends very low into the temporal fossa

there it occupies nearly all the space which tne tempers,
wing of the sphenoid bone occupies in the crocodile, ant

in the tortoise there only remains a very small portion t!

this bone, which unites on one side to the descending por-

tion of the parietal ; on the other to the palatine, the in-

ternal pterygoid, the body of the sphenoid, the tympanic
cavity, and the os petrosum.

In the Chelone Mydas (tortue franc-he) it is still smaller
and joined to the descending foot of the descending portioc

of the parietal bone. The jugal bone is articulated. i>

ordinarily, with the external and posterior angle of tht

maxillary bone. It is narrow and continued under tl>

orbit, behind which it encounters the posterior front*

bone, which completes the frame in this part, and th>

squamous portion of the temporal bone, which forms b-

itself the whole zygomatic arch, as may be seen in mu
of the Cctacea. The temporal bone widens to unite iUt-

to the tympanic cavity, which is extremely large. It font
a frame which is nearly completely bony for a large tyx-

panum ; and below this frame it descends in form ot u
apophysis lor the articulation of the lower jaw. This fxaru

leads into a vast cavity, completed only at its upper poste-

rior angle by the mastoidean. At the bottom ot this cavn
is a hole through which passes the ossiculum auditus ;•

arrive at a second cavity, formed externally by the bone d
the tympanic cavity, on the internal side by the petrou
bone and the occipital bones, below a little by the sphenoi!
bone, and closed backwards by cartilage. It is a second
part of the tympanic cavity which is thus divided by*
constriction, of which we have examples among the mam-
mals, especially in the genus Felis, but the communication
between the two parts is less narrowed than in the tortoise
The tympanic bone forms besides a considerable part oi

the posterior walls of the temporal fossa. Between it and

the parietal the petrous bone shows itself in this same'

temporal fossa, and the cranium is closed behind by the

occipital bone, which is here divided into six,—-not into

four bones ; for the lateral occipitals are each divided into

two parts, the most external of which Cuvier terms the

extenor occipital. The fenestra ovalis is, he observes,

common to the petrous bone and this exterior occipital

;

as, in the crocodile, it is common to the petrous bone and
the ordinary lateral occipital : the fenestra rotunda, on the

contrary, is pierced in the exterior occipital, as it is pierced

in the lateral occipital of the crocodile. The two bones
contribute to the formation of the cell of the labyrinth

with the upper occipital, as the petrous bone and the late-

ral occipital contribute to it in the crocodile. In both
genera the great aperture for the exit of the fifth pair of

nerves is in front of the petrous bone, between it and the

temporal ala. In the Turtle this hole is between the

petrous bone and the descending part of the parietal bone.

The ossiculum audit us is simple, as in the crocodile, and
formed of a slender stem which widens at the point of its

approximation to the fenestra ovalis, and which is there

applied by a round and concave surface, so that it has

nearly the figure of a trumpet. The external end of the

stem, placed in the external part of the cavity, is, in great
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cartilaginous, and terminated by a plate of the same

bstance and of lenticular form, which is encased in the

membrane of the tympanum, and which may be considered
as the analogue of the malleus. The Eustachian tube is

entirely cartilaginous or membranous. It commences in

the external chamber of the cavity, above, by a large

notch of the posterior border of the tympanic bone, near
the edge of the tympanum itself, and is directed obliquely

within, passing between the bone of the cavity and the

depressor muscle of the lower jaw, to a notch of the late-

ral and posterior border of the pterygoid bone, whereby it

penetrates into the back of the fauces, on the side, close to

the articulation of the lower jaw, but far enough from its

congener, and especially very far behind the internal

nostrils. On the palate, or rather, behind the roof of the

back of the mouth, may be seen the orifices of two tubes,

under the form of two small holes separated from each
other.

Reverting to the lower surface of the cranium, behind
the maxillaries and the frontals, posterior to the two sides

of the vomer, are the palatines, surrounded behind and
externally by the pterygoid bones, which last extend along
the external border of the palatine to the maxillary bones.

The rest of the pterygoids covers the lower surface of the
cranium between the two tympanic cavities and the two tem-
poral alae, leaving exposed to view behind only a triangular

part of the body of the sphenoid. Here, Cuvier observes, the
palatines have OHly their upper portion, that is to say, that

which, in the mammifers, separates the back nostrils from
the orbits, and they want that recurved part which pro-

longs the roof of the palate behind the maxillaries : he
adds that when he wrote he had found it impossible to

discover the lachrymal bone in the tortoises, any more than
in the seals and dolphins, though he had recognised a
vestige of it in the whales, and he says that he does not see

that Ulric or Bojanus had found it more than he had done,
but he had observed towards the point of junction of the
anterior frontal, the palatine, and the maxillary bones, an
aperture which might well perform the functions of a lach-
rymal hole. The olfactory and optic nerves have their

exit by the cartilaginous septa of the cranium, and not by
any particular opening in the skull. Cuvier thinks that it

is the same with the third and fourth pairs : the sixth goes
forth by a small canal of the body of the sphenoid bone.
The fifth pair has a great hole between the petrous bone
and the temporal ala divided into two externally. There
is at the external border of the palatine bone a hole

analogous to the pterygo-palatine.

Internally, the cerebral cavity is higher than it is wide

;

the bottom of it is very entire : but, in front, in the sphe-

noid, there is a deep fosset for the pituitary gland, a kind

of saddle. From the sides of this part spring the cartilagi-

nous septa, which in going to form a junction with the

ante-cerebral partition of the frontal bone, close the

cavity of the cranium, support the whole anterior part of

the encephalon, and occupy the place of the cribriform

plate, of the orbital aloe ; or otherwise, the anterior sphe-
noid, and the greater part of the temporal alae, of which
another considerable part is replaced by the descending
portions of the parietal, so that what remains does not par-

ticipate in the formation of the chamber of the cranium
except a little in front of the hole for the fifth pair of
nerves. There is no more bony trace of the anterior sphe-

noid than in the crocodile.

Cuvier observes that this description, taken from Testudo

Jndica, sufficiently agrees with the other terrestrial tortoises

properly so called.

57 TOR

No. 1559.

Skull of Testudo Indies.

1 , profile ; 2, seen from above ; 3, seen from below ; 4, Been from behind.

In the Emydes, or ordinary fresh-water tortoises, the

same author remarks that the head is more flattened.

The principal frontals, although they are wider than they
are long, do not always reach to the border of the orbit, as is,

for example, the case in the Testudo (Cistudo) Europcca ;

the posterior frontal is wider. The frame of the tym-
panum is not complete, and in lieu of a hole there is a
fissure for the passage of the ossiculum auditQs from one
hollow of the cavity to the other. The basilary and pala-

tine regions form but one plane ; the palatines not being

even concave. Cuvier observes that Testudines scripta,

picta, scabra, dorsata, centrata, clausa, and virgulata, be-

long to this category. Certain Emt/des, he remarks, Emys
expansa for instance, tend to the Sea-tortoises or Turtles

and the fresh-water tortoises, and yet exhibit characters

peculiar to themselves. The head is depressed, the muzzle

short, and the orbits small and placed very forward. It

Vol. XXV.—
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wants the bony vomer, so that its two back nostrils form

but one aperture in the skull. Its palatines want the

palatine portion. The frame of the first chamber of its

tympanic cavity is complefe ; this chamber communicates
only by one narrow hole wjth the masto'idean cellule, and
the Eustachian tube takes its origin there by means of a
slit, which ig an extension of the hole by which the ossi-

culum passes into the second chamber. The temporal

bone is covered, as in the turtles, by the parietal, temporal,

jugal, and posterior frontal bones. This last is very narrow

;

it has one portion descending into the temple, which,

uniting to an ascending part of the palatine bone and to

a re-entering portion, of the jugal bone, forms a partition

which separates the orbit from the temporal fossa, not leav-

ing any communication except one great hole near that

descending part of the temporal bone which replaces the

temporal ala. The pterygoid unites itself forward with

the palatine and jugal bpnes, and not with the maxillary,

which does not reach so far backwards. Its external bor-

der is re-curved with the neighbouring portion of the jugal

bone, and thus forms in the lower part of the temple a
kind of canal, which takes its commencement at the hole

of communication of the temple with the orbit. Its pos-

terior angle on the contrary is directed a little downwards,
descending more than the articular facet for the lower jaw,

and leaving between it and the elevated part of the ex-

ternal border a wide notch. Between this angle and the

articular facet is a fossa, hollowed in the tympanal, in the

sphenoid, and the pterygoi'dean bones. The masto'idean

tubercles are depressed, very much projecting backwards,

and pointed ; their point is formed by the masto'idean and
the external occipital. On each side in front of the tym-
panic cavity the lower border of the skull has a wide notch
cut in the temporal, the jugal, and the lower maxillary,

as in the Land Tortoises. The sphenoid shows itself below
on a surface much wider than in the Land Tortoises, and
the basilary appears less. The lateral occipitals are also

very small, ana are promptly anchylosed with the basilary

bone. The tubercle for the articulation with the atlas is

less projecting than the masto'idean apophyses. In the

Tesludo (Emysaura*) serpentina, Cuvier no longer found
at a certain age the external occipital distinct. It was
united to the lateral occipital; whilst in the Land Tor-
toises it is to the upper occipital that it is, rather, united.
The skull of the Tesiudo terpentina is, he observes, de-
pressed anteriorly, the muzzle very short ; the orbits

moderate and approaching the muzzle ; the temple covered
only at its anterior part by a lamina of the parietal bone,
less complete than in the turtles, and by an enlargement
of the posterior frontal and of the jugal bones. The
palatines have no palatine lamina ; the palatine and
pterygoi'dean region is very flat. The analogous holes of
the pterygo-palatines are very large. The passage of the

ossiculum auditus is made by a hole, and not by a fissure.

In the Trionyces, or Soft Tortoises, the skull, Cuvier ob-
serves, is depressed, and elongated backwards; the muzzle,
pointed in certain species (that of the Nile, for instance),

u short and rounded in some others. The intermaxillary
bones are very small, and have neither nasal nor palatine
apophysis; there is behind them a large incisive hole.
The maxillaries unite upon the palate for a rather long
space, so that the posterior nostrils are more backward
than in the Land Tortoises. The palatines do not unite
below to prolong the palate; they are hollowed into a
demi-canal anteriorly, and less extended than in the Land
Tortoises. The body of the sphenoid reaches up to them,
passing between two pterygoi'dean bones, which do not
unite, but extend from the lateral occipital, between the
tympanic cavities and the basilary bone, and to the sides
of the body of the sphenoid to the palatines and maxilla-
ries, a conformation which renders the whole of the basilary
and palatine regions wide and flat. Above, the anterior
frontals advance between the maxillaries and supply ex-
actly by this part the place of the proper bones of the
nose without any distinguishing suture

; they even pro-
ceed to form a point on the external aperture of the nos-
trils, ai the bones of the nose often do in the mammals.
The principal frontals form nearly a square

j
they reach

the border of the orbit. The jugal forms a part of the
posterior and lower border of the orbit, and nearly the
vhole of the zygomatic arch, of which the squamous por-
tion of the temporal bone forms only a small part in front

Oulydra terpentine, Scjiwrigf, tic., Chelaim and Emyt of other authors.

of the tympanic cavity ; this last has its frame complete.

The ossiculum passes by means of a hole to enter tL

second chamber of the cavity, which, as in the other U:<

toises, is closed behind by a cartilage only. The Eti^-

chian tube commences by a notch of the posterior bonk
as in the Land Tortoises. The spine pi' the occiput m.i

the masto'idean tuberosities are all three pointed, and pro-

ject more backwards than the articular condyle. Tt.

space occupied by the tympanic cavity at the posieu

border of the temporal fossa is very narrow, but it wider.-

in descending again towards its apophysis fur the loar

jaw. The temporal ala is placed below and in Iron; <

the great hole of the fifth pair of nerves, and the deseeni

ing part of the parietal bone articulates itself in front oi :

to the internal pterygoi'dean. It therefore enters more in':

the composition of the cranium, and is more easily recog-

nised, than in the other tortoises.

Cuvier found no osseous trace of the anterior sphenoid

nor of its alae ; a rather delicate membrane occupies rt>

place, and closes on each side the front of the cerebri

cavity.

The principal character of the Marine Tortoise*, or Tut

ties (Ckelomans as they have been generally termed), i-

Cuvier remarks, that a lamina of their parietal, their do;

terior frontal, their masto'idean, their temporal, and tW
jugal, unite together, and with the tympanic cavity b;

sutures, to cover the whole region of the temple with i

bony roof, which has no solution of cpntinuity. Their

muzzle being shorter than in other tortoises, and their or-

bits much longer, their nasal cavity is smaller, and as wide

as it is high and loog. Its posterior wall belongs entirely tt

the anterior frontals, and it is between them that the olfac-

tory nerves are introduced. The bony tubes of the baci:

nostrils commence in the lower part of this posterior par-

tition, and, like the palatines, have a palatine part or lowc-

lamina ; these tubes are rather longer, more directed back

wards, and bear less resemblance to simple hples. It re-

sults also from the size of the orbit that the inter-orbit^

membranous or cartilaginous space is more extended
The portion which Cuvier regards as the temporal ala U
he observes, singularly small in Chelone Mydas, entire!)

at the external surface, and simply resting on the sutur>

of the descending part of the parietal and pterygoid"*
bones. In Chelone Cargtta and Chelone Caouana Cuvif

could not find even a vestige of it. The ossiculum auditu>

does not pass by means ol a hole, but of a large notch

from the first chamber of the tympanum into the second
and .this second is cartilaginous throughout its postenu
Sartition; it is by the same notch that the Eustachian
ibe descends towards the back of the mouth. The fir*

chamber of the tympanum is slightly concave ; there »

no mastoidean cellule so called ; but the masto'idean boot

completes only the ceiling of this chamber, and thus ex-

tends its cavity. The hole of the fifth pair is oval ami

very large between the descending portion of the parietal

the pterygoi'dean, and the petrous bone; for the rest, the

skull of the species of Chelone resembles that of the pre-

ceding tortoises. Cuvier believed that he had discovered

in one of the species (a young Chelone Mydan) a vestige

of a suture that might separate a lachrymal bone from the

orbital part of the maxillary bone : it was however only an

indication scarcely so strong as that which marks the inter-

maxillary of man.
But, Cuvier observes, the most heteroclite skull among

the tortoises is that of the Matamata (Testudo fimbriate)-

Extraordinarily large and flat, it seems, as he remarks, to

have been crushed. The very small orbits are close to the

end of the muzzle. The posterior region of the cranium
is elevated ; and the two tympanic bones, in form of

trumpets, widen out on each side of the cranium. The

temple is a wide horizontal fossa, not deep, and not at all

covered, except behind by the union of the posterior angle

of the parietal with the masto'idean bone ; and, what is

|

peculiar, Cuvier observes, to this subgenus, this fossa is not

! framed in externally, frecause there is no temporal bone,

or, at least, it is reduced to a simple vestige. The two

maxillaries form together a transversal arch, in the middle

of which, below, is a single intermaxillary, and, above, the

i

external aperture of the nostrils, which is continued into

a small fleshy proboscis. The two palatine bones, and,

between them, the vomer, fill below the concavity of this

arch, and have in front the two back nostrils well separated,

but which the palatines do not encircle below. At the
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posterior border of the palatine is a rather large pterygo-

palatine hole. The anterior and posterior frontals form

the upper part of the orbits. The principal frontals ad-

vance between the anterior frontals to the edge of the

external nostrils. There is no more nasal bone than in

the other tortoises. The jugal proceeds from the posterior

ant;le of the orbit between the maxillary and posterior

frontal, beyond which it does not go, touching a little

behind and below the pterygoTdean ; but not forming any
projection behind to border the temple. This last is in

this manner separated from the orbit by a posforhital

branch of excessive width, and which takes in the totality

of the posterior frontal and the jugal bones. The posterior

frontal articulates itself to the pterygoTdean by its external

posterior angle. The rest of its posterior border is free,

and is continued with that of the parietal to cover a wide

and flat canal of communication, proceeding from the

temple to the orbit, and formed below by the pterygoTdean

arid palatine bones. The two pterygoTdeans are enormous.
They form the greatest part of the base of the cranium
and of the bottom of the temple. Their external border
is curved in its anterior part for its continuation with the

free border of the posterior frontal : there are neither

orbital nor temporal aire. The parietal bones, which form
above a great rectangle, unite by their descending portions

to the palatines, the pterygoTdeans, the petrous, and the

upper occipital bones. They form by themselves nearly

the whole roof of the cranium. Following the pterygoTdean,

the temple is bounded behind by the tympanic Done or

the tympanic cavity, which resembles in part a trumpet.

The frame of the tympanum is complete. A hole in the

posterior wall suffers the ossiculum to pass into the second

chamber, which, in the skull, is only a lonsr groove of the

posterior surface of the cavity, which terminates iii a hollow,

in the formation of which the petrous bone, the external

occipital, and the lateral occipital concur. It is not closed

behind, except by cartilage and membranes ; and in the

wall of the side of the cranium are pierced the two fenestra;,

as ordinarily. Above this hole of the first chamber, by
which the ossiculum passes, is another which conducts into

the mastoi'dean cellule, which, on account of the outward

projection of the tympanum, is found within and not

behind. The occipital spine is a short vertebral crost. and

the mastoi'dean tubercles are transversal crests, which be-

long entirely to the mastoi'dean. Even in large individuals

the six occipitals ordinary to the tortoises may be distin-

guished. Below, the smooth and nearly plane cranium

presents a sort of regular compartment, formed of the in-

termaxillaries, the raaxillaries, the vomer, the palatines,

the pterygoTdeans, the sphenoid, the petrous bones, the

tympanic cavities, the basilary, and the lateial and exter-

nal occipitals. Behind the ceiling of the temple the

petrous bone forms a squnra compartment between the

pterygoTdean, the tympanic cavity, the external occipital,

the superior occipital, and the parietal bones.

The lower jaw of the tortoises is divided in a manner
which it is uot very easy to refer to that manifested in the

crocodile, to which, Cuvier observes, that of the birds has

a much more striking relation ; but the bird's jaw, he adds,

also approaching to that of the tortoises, aids us in referring

it to a common type. The space occupied in the croco-

dile by the two dental and the two opercular bones is rilled

in the marine tortoises, the fresh-water and land-tortoises,

as well as in the Trionyres, with a single bone only, the

analogue of the two dental bones. Cuvier never saw in

all these subgenera, even in their youth, any trace of sym-
physis: the bone is continuous in the tortoises, as in birds.

The ifatamata, or Chelyv, on the contrary, preserves in

every age a division at the anterior part. The opercular

bone always exists, as in the crocodile, at the internal sur-

face ; but it is carried farther backward, and attains to the

posterior extremity. Beneath it is the angular bone form-

ing the lower edge of the jaw. That which Cuvier names
the surangular bone occupies the external surface of this

part of the jaw, and proceeds also to its posterior extremity,

but only touches the angular bone quite behind, and in

becoming separated on the two anterior thirds by a long

point of "the dental bone. Above, and towards the back
part, between the opercular and surangular bones, the ar-

ticular bone is situated, as in the birds ; but in the tor-

toises it is reduced to smaller dimensions, only serving

for the articulation and for the insertion of the depressor

muscle, or the analogue of the digastric muscle. The co-

Skull of Chelys (tmhriata.

1, wen from above ; ?, K*n from Ijelow ; 3, nroGIc i 4, seen from xlilnd.

ronoid apophysis does not belong at all to the sui insrular

bone in tnis order, but to a bone placed between t le den-

tal, the opercular, and the surangular bones ; and n front

of the aperture by which the nerves enter the
,
iv, an

opening, which is here found at the upper border, instead

of being, as in the crocodile and the biids, at the internal

surface. This bone, which is not found in the birds, can

only respond to the complementary bone in the crocodile,

I 2
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Cuvier saw in the Emys expanaa the maranpilar, the oper-
cular, and the articular bones anchylosed, and their sutures

effaced, at a period when all the others were still visible.

The general form of the bony jaw corresponds nearly to

what is seen externally. More pointed in the Trionyees
and Chelone Caretla ; more obtuse, more parabolic, in Che-
Mne Mydas and the land-tortoises ; semicircular in front

of the coronotd apophyses in the Mutamata ; it differs also

in the furrow with which it is hollowed.: this furrow is

narrow, deep, and equally wide in the land-tortoises

;

widens and deepens towards the symphysis in Chelone
Mydas ; and is entirely wanting in Trionyx, Chelone Ca-
retta, &c.
The os hyotdes of the tortoises is more complicated than

that of the crocodiles, and varies singularly in form from
one genus, and even one species to another. It is in gene-
ral composed of a body itself, sometimes subdivided into

many pieces, and of two, sometimes three pairs of horns

;

and under the anterior part of its body is, besides, sus-

pended a bone or a cartilage, sometimes double, which is

the true bone of the tongue analogous to that seen in the
birds, but articulated in them in front of the body of the
os hyoi'dcs, whilst in the tortoises it is suspended below it.

The greatest horns (the anterior pair when there are only
two, the middle, when there are three, representing the
styloi'dean bones) embrace the oesophagus, and mount
behind the muscles which are the analogues of the digas-
trics, or depressors of the lower jaw, but without being
fixed otherwise than by their proper muscles. The land-
tortoises have the body of the os hyoi'des wider, its anterior
portion longer, and want the small anterior horns, whilst
the anterior angle is very much developed. In the middle
of the disk are two round spaces, which in certain tor-

toises, the T. Indica for example, are only more delicate

;

but which in the others, Testudo radiata for instance, are
absolutely membranous.

In some fresh-water tortoises, Testudines Europeea and
elauta for example, the body of the bone is longer than it is

wide ; and has in the front a small membranous space, and
at its anterior angles the small lateral horns. Sometimes
two or even four osseous nuclei are there formed.
The os hyoi'des of Trionyx differs still more. Its body is

composed in front of a cartilaginous point, under which is

suspended a great Ungual oval cartilage. At the base of
this a rhomboidal osseous piece adheres on each side,
which piece represents the anterior horns, and afterwards
four others forming a thick disk, concave above, wider in
front, and notched on the sides and behind. At the ante-
rior angles of this disk adhere the middle horns, and to
the posterior angles are attached the posterior horns : all

four are very bony. The middle are formed by a long
piece, which is compressed, arched, and terminated by a
small cartilage. The others are wider, flatter, and pro-
longed by a cartilage, in the substance of which are en-
crusted in a row from five to six bony nuclei, which are
round or oval, very hard and very distinct ; so that the
entire bone comprehends twenty different osseous pieces,
which appear to remain distinct to old age.
The most singular of all these is that of the Chelys, and

is very early entirely ossified. Its body is composed of a
long, narrow, prismatic piece, hollowed above by a canal
where the trachea runs. In front this piece is dilated, and
carries on each side two angular portions, four in all,

without counting the piece itself. The two intermediate
ones unite in front, leaving between them and the prin-
cipal body a membranous space on which the larynx
reposes. The lateral portions, Cuvier observes, represent
perhaps the small anterior horns. It is on the angle
which they form with the dilatation of the principal body
that the middle horns are articulated ; these last are very
strong, prismatic on their internal moiety, and then slen-
der, and terminated by a bony and pointed piece, distinct
from the rest of the hom. The posterior horns are articu-
lated at the posterior extremity of the prism formed by
the principal body. They are long, strong, slightly com-
pressed, and curved into an arch.

Under the anterior and dilated part is suspended the
true bone of the tongue, formed in front of a semicircular
cartilage, and behind of two bony pieces in form of a cres-

cent, the internal angle of which is prolonged into a sort

of tail or pedicle, which lies under the prismatic body of
the os hyoi'des.

In the Turtles (.Chelone Caretta tot instance) the body

of the bone is in the form of an oblong buckler, concave
above for the support Of the larynx and the commencement
of the trachea, and drawn out in front into a point which
penetrates into the flesh of the tongue in passing upon the

lingua] bone. It presents on each side an angle for earn-

ing the anterior horn, which is very small ; the great horn

curved into an obtuse angle for going round the oesophagus
and jaw, more bony than all the rest of the apparatus, u
articulated to the middle of the lateral border of the body
of the bone, and its free or upper extremity is terminated
by a small cartilaginous articulation. The posterior horns

are articulated to the posterior angles. They are cartila-

ginous, flat, rather wide, and scarcely arched.

Bones of the trunk : dorsal buckler, or Carapace.—The
wide differences prevalent in the modification and arrange-
ment in the bones of the head in this order lead one to

expect, as the great French zoologist observes, proportional
diflerences in the rest of the skeleton. The cranial differ-

ences are, as he remarks, greater perhaps than obtain
among the whole of the mammals, and most certainly are

more extensive than can be found in the whole class of

birds.

The general distinguishing character of the tortoises,

that which separates them from all the Vertebrata, is the

external position of the bones of the thorax, enveloping
with a cuirass or double buckler the muscular portion of

the frame, and serving also as a protection for the shoulder-
bones and the pelvis.

The dorsal buckler is principally formed of eight pairs

of ribs, united towards the middle by a longitudinal suc-

cession of angular plates, which adhere to the annular
parts of so many vertebrae, or even form a part of them ;

but it is remarkable that these annular portions alternate
with the body of the vertebrae and do not correspond
directly with them.
The ribs are inlaid by means of sutures into these plates;

they are also united with each other, on the whole or a
part of their length, according to the species, and even in

each species according to the ages of the individuals.
There are eight anterior vertebrae which do not enter into

this conjunction. The seven first (the ordinary cervical)
are free in their movements. The eighth, which may be
regarded as the first dorsal, is placed obliquely between
the last cervical and the first of the fixed vertebrae of the
dorsal buckler, which shortens it anteriorly; behind, its

spinous apophysis is elongated, and enlarges a little to

attach itself by synchondrosis to a tubercle of the first of

theplates of the intermediate series of the plastron.
The first of these fixed vertebra, which is the second

dorsal, is still rather short, and carries also its proper annu-
lar part, the spinous apophysis of which, shorter than the
preceding, attaches itself to the second plate by a carti-
lage. This second plate, narrower than the first, forms
but one bone with an annular part which is below, and of
which the anterior portion is articulated by two small apo-
physes with the articular apophyses of the second dorsal.
This, properly speaking, is the annular portion of the third
dorsal vertebra ; but the body of this third vertebra is only
articulated by its anterior moiety with the posterior moiety
of this third annular part, and by its posterior moiety it is

articulated to the anterior moiety of the fourth annular
portion ; and this alternative continues, so that the body
of the fourth vertebra responds to the annular portions of

the third and the fourth, the body of the fifth to the annu-
lar portions of the fourth and fifth, and so on to the
tenth.

But it is necessary to distinguish in the ribs the plate
included in the buckler, and a small branch which pro-
ceeds from its lower surface, and which represents what is

termed the head of the bone in the ordinary ribs. This
head is always articulated between two bodies of vertebrae.
The first of all these ribs has only this small branch, with
out having any plate belonging to it in the buckler, ex
cepting only in some of the Emydes, where may be seen,
between the first and the second longitudinal plate, and
the first or second widened rib, a small piece which can
only represent the enlarged portion of this first rib, but
which does not belong to its head. It is articulated
between the eighth vertebra or first dorsal, and the first

fixed vertebra, and by its other extremity applies itself to

the internal surface of the second rib. This last has a
plate which incorporates itself by its anterior border with

the first of the longitudinal series, by its spinal border

Digitized byGoogle



TOR 61 TOR
with the second piece of that series or the annular portion
of the third vertebra, and by its head between the body
of the second vertebra and that of the third. The suc-

ceeding ribs observe the same law, are articulated by
means of their head between the body of one vertebra
and that of the succeeding vertebra, and incorporate

themselves by means of their dilated part with the plate

which represents the annular portion of the second of

these two vertebrae : and this, Cuvier observes, is a return
to the general law ; for in man and in the quadrupeds the
ribs are articulated by their head between two vertebrae,

and, by means of tfjeir tuberosity, with the transverse

apophysis of the second of the two. The dilated portions

of the ribs of the tortoise, in the part where they are incor-

porated with the plates of the longitudinal series, represent,

then, the tuberosities of the ribs of mammals. The ninth
plate of the longitudinal series, which belongs to the tenth
dorsal, is the last with which a pair of the dilated ribs is

incorporated, and this last is the ninth in all or the eighth
of those which enter into the composition of the dorsal

buckler. It is directed from its posterior border back-
wards, and embraces again the succeeding plates, with
the external edges of which it becomes incorporated : but
these three plates do not, any more than the first, serve to

complete the vertebral canal.

The tenth rib, attached between the bodies of the tenth
and eleventh vertebrae, produces no plate and enters not
into the composition of the dorsal buckler. Like the first,

it has only a portion of the head, and is joined by its other

extremity to the internal surface of the ninth.

The eleventh vertebra after the cervical is the only one
that can be termed lumbar; it carries no rib. In the
Turtles, its annular portion again gives a plate to the lon-

gitudinal series of the dorsal buckler, and is the tenth and
the smallest of the pieces of this series. The tweltth and
thirteenth vertebrae are the sacral. At their sides are

attached two lateral pieces sufficiently similar to the heads
of the ribs, but stronger, especially the first, and convex
at the end, in order to their union with the posterior and
upper angle of the ossa ilii. Their annular portion is

close and complete, and is not incorporated with the plates

of the buckler which follow that of the eleventh vertebra.

The vertebrae of the tail are free, like those of the neck :

hence the plates of the longitudinal serie,s, which follow

the tenth, do not adhere to the vertebrae, and, if they
belong thereto, only so belong by a metaphysical relation,

and accordingly they may be considered as having been
dismembered. So of the first of all the plates of the
series. It only furnishes an attachment to the annular
portion by synchondrosis, otherwise close and complete,
of the first dorsal vertebra, and if one would regard it

as belonging thereto, it would be necessary to consider it

as dismembered.
The Turtles have three longitudinal plates after the

tenth, making thirteen in all ; but the second is some-
times divided into two, and the ninth also, which increases

their number to fifteen.

Cuvier found fourteen in some of the Emydes, the Emus
serrata for instance ; but the eleventh and twelfth, he
adds, are very small in them. There is but a single one
after the tenth in the Land Tortoises and the Chelydes, so

that they have only eleven in all. It sometimes happens
that one or two of these plates are not seen externally.

Thus in the Box Tortoises the two ribs of the last pair are

joined to each other and thus cover the ninth plate ; and
in this respect many modifications occur in the same
species ; of which Bojanus has, in his third plate, given
many examples taken from the European tortoise.

In Chelys the last and penultimate rib are attached to

the eighth plate, and the ninth remains hidden. In both
cases the tenth and the eleventh subsist as ordinarily.

In the Turtles, the eight pairs of ribs and the thirteen

plates of the longitudinal series form a slightly convex
oval buckler, a little narrowed backwards. The ribs are

not incorporated throughout their length, a narrow frac-

tion remains towards their exterior, and the intervals

between this portion and that of the anterior and posterior

ribs are filled up by a cartilaginous membrane only. It is

only in extreme old age that some are widened to the end.

Cuvier had sometimes seen the three first and a part of

the fourth in this state.

In the freshwater Tortoises and in Chelys, the buckler

is entirely filled up in time, and the ribs incorporate them-

selves throughout their length, between each otner and
with the marginal pieces. The ossification proceeds still

faster in the Land Tortoises, and it is only in their youth
that vacant spaces are observed between the external parts
of their ribs.

In the Museum of the Royal College of Surgeons in
London, No. 131 of the Physiological Series is the carapace
or dorsal shell of a very young Turtle (Chelone Mydtu)
showing the state of ossification, which is continued from
the margins of the ribs, at this period quite distinct from
each other, until they meet and become joined by in-
dented sutures similar to those of the cranium.
The buckler is more or less convex according to the

species, and various are the modifications which it under-
goes : but our limits will not permit us to go further into
details, for which we must refer the reader to Cuvier's
work.

Carapace of Trionyx, teen from below.

The sternum, plastron, or breast-plate is always com-
posed of nine pieces, of which eight are pairs, and the
ninth is odd and always placed between the four anterior

ones, with the two first of which it generally coheres,

when it is not articulated with the four.

These nine pieces vary much in figure according to the
genera and species.

In the Land and Freshwater Tortoises and in Chelys
they only leave vacancies between each other in early

youth, when they are formed by bony rays shooting in
various directions in the still cartilaginous disk of the
plastron, like the bones of the cranium in the foetus of
mammals

; but, with age, these rays join each other from
every side, and form a disk compact in all its parts, which,
unites itself by a more or less considerable extent on each
side to the dorsal buckler.

In the Turtles or Chelonians, and in the Trionyces or
Soft Tortoises, these radiating expansions do not unite
throughout ; and even when the four pieces on each side

unite together. and the odd piece is joined to those of the
first pair, there remains in the middle, between them all

and on each side between them and the dorsal buckler,

great spaces which are filled up by cartilage only.

Again we must refer for the various modifications of
the pieces of the breast-plate to Cuvier's work, and here
give representations of one or two of them.

Vertebra.—The atlas is composed of four pieces. The
two first, united above in a slight spinous prominence, after

having surrounded the vertebral canal, and each having
given backward its articular apophysis, concur with a
third very small one in the formation of a ring for the

reception of the condyle of the head : Cuvier calls it a ring,

because in the skeleton this fosset is open, and its bottom
filled by a fourth piece, which is a true body of a vertebra

without the annular portion, and which, presenting an
anterior convex surface in the space here noticed, is

articulated behind by a concave surface on the body of

the axis. This piece, analogous to what we have already

seen in the crocodile, represents, he observes, the odontoid

apophysis of the axis of mammals. At their junction,

there is besides, attached below, a small bone formed nearly

like a patella (rotule).

The axis and the succeeding vertebrae are composed of

a nearly rectangular body, carinated below, concave in

front, convex behind, and of an annular portion, which
remains distinct from the body throughout life, by means
of two sutures, is elevated above by a crest in lieu of a

spinous apophysis, and whose anterior articular apophyses,

placed at first under the posterior portions of the preced-

ing vertebra, raise themselves obliquely to embrace them
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Sltrnum of Trionyx.

Sternum ofCistuiIo.

slitrhtly up to the sixth. Mid nearly resume their horizontal

position in the two succeeding ones. At the anterior

angle of each side of the body is a small facet, common to

the body and the annular portion.

The vertebrae adhering to the dorsal buckler have then-

body wide and feebly carina^ed in the marine and fresh-

water tortoises : in these last it is even flattened in the

anterior ones. It is also wride and with but little convexity

in Trionyj; and Chelys has it wide and elevated longitu-

dinally into a small crest. But there are land-tortoises

(Tettudines genmctrica and radiuta) in which it is exces-

sively compressed, and does not even join itself throughout,

except by a membranous partition, to the pieces of the

middle row of the buckler, these pieces only affording

each two narrow lamina9 , and descending on each articu-

lation of the two bodies. It is in a fold of the lower por-

tion of this membrane, between these vertical laminae, and
in a semicanal hollowed at the upper part of the bodies,

that the spinal marrow goes.

In the other subgenera the pieces of the longitudinal

series of the dorsal buckler afford more complete vertical

partitions, which form with the bodies a continuous bony
canal, the nerves of which go out through holes which
remain between the lamina.
The sacral and caudal vertebrae are each composed of

a body concave before and convex behind, of an annular

portion, squarely flattened, and without a spine above, the

anterior articular apophyses of which obliquely embrace
below the posterior apophyses of the preceding vertcbia,
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and of two transverse short apophyses, articulated on
side on the suture, which joins the body to the an
ring. Cuvier counted twenty-three caudal vertebrae;

Testudines Grcpca, Indica,a.nd other land-tortoises, and
many as twenty-seven in Testudo radiata. He states that

there were only eighteen in the fresh-water and marine
tortoises which he examined.
Bones of the Extremities.—Under the singular nee.

says Cuvier, which compelled nature to place the bones
of the shoulder and pelvis within the trunk, and there
attach the muscles, she seems to have made effort:- U
deviate as little as possible from her general plan.

The bone which goes from the dorsal buckler to
sternum is suspended by a ligament under the dilatation

of the second rib, but in front of the first, which, as we
have seen, consists only of a head articulated under the
second ; so that, in some respects, this bono is outside the
thorax. There is sometimes in the ligament by whj
is attached one, and even two, peculiar bones. C»\vier

refers to the description and representation of one m the
European Tortoise by Bojanus ; and Cuvier himself found
it also, but in the cartilaginous state. In an American
Box Tortoise he observed two ; but he satisfied ht
that there were none in the great Land Tortoise,

never saw any in those Marine Tortoises which he di

This bone is at first nearly cylindrical : it proceeds re-
wards, and after having afforded on its external surface a
portion of the articular facet which receives the head
the humerus, it goes, with a more or less strong inwi
bend, to attach its other extremity to the internal surface
of the sternum, towards the lateral angle of the odd piece.
Cuvier saw in a very young Marine Tortoise this sternal
branch divided by a suture, so that the portion of it which
joined the sternum appeared a distinct bone ; but, he ob-
serves, if this is general, it must unite to the other at s
very early period ; for he never found this suture in ex-
tremely young Land and Freshwater Tortoises. The rest

of the facet for the articulation of the humerus is furnished
by another bone, which is directed more or less obliquely-
backward and towards the mesial line, widening into a
fan-shape, and which thus lies nearly parallel to the ster-

num. The osseous branch which conns from the bony
buckler is, according to Cnvier's self-corrected opinion, the
shoulder-blade, and the part which it offers beyond the
articular fosset is its acromion. The flattened hone which
is directed backwards is. he acids, incontestably the cora-
CoTd bone: and he further remarks that all the muscles
which proceed from these bones to go to the arm are re-
spectively the same as in birds, whatever changes

'

have undergone in their position relatively to the ho
'

in their size, and in their figure. Cuvier considers
it remains to be known whether there is a clavicle or nob
If. he remarks, the suture which he had observed in a
Marine Tortoise were constant, there would be no difficulty

;

one might make the clavicle of the sternal extremity of
the bone which goes from the carapace to the sternum,
which would be the more natural, inasmuch as it goes to
attach itself to the odd piece (piece impaire) of the ster-
num : but if this occurrence be merely an accident, then
one must suppose that the clavicle is wanting, as in the
crocodile, or seek for it in the anterior pair of the ster-

nal pieces, the position of which is, in fact, relatively to the
odd pieces, sufficiently like that of the clavicle of the Sau-
rians and of the Ormthohhynchus.

This three-branched shoulder, this nearly cylindrical

shoulder-blade, this acromial portion nearly equal in vo-
lume to the rest of the shoulder-blade, are, says Cuvier,
characteristic of the Tortoises. There is nothing parallel

to this conformation in the other animals, because there is

no other shoulder situated within the thonix. The varied
forms of these parts afford, Cuvier observes, very good
characters for the subgenera; and he details the modifica-
tions characteristic of the Marine Tortoises, the I.and Tor-
toises, the Freshwater Tortoises, Chelys, and Trionyx.
The humerus of the Tortoises is required, he remarks,

to turn singularly upon its axis, in order to place the fore-

foot in the position required by the bony cuirass, which
only leaves a narrow passage for it. The result js that its

internal tuberosity is become posterior and superior, and
that the external tuberosity is become internal and also

posterior. The head of the bone goes out of the axis more
than in any other animal, and that towards the posterior

face, which, in the ordinary position, is the superior one.
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It presents the segment of a sphere, and is very convey.
The two tuberosities are very large, very projecting, and
leave, between, a concavity, as there is one, backwards,
between the condyles of the humerus in the greater part
of the Mammals. The internal tuberosity—become, as has
been pointed out, posterior,—is the largest. It has the form
of a long obtuse crest, analogous to the delto'tdean, and
which receives the same muscles. The other tuberosity

forms a crest also, but much shorter. Both are near the
head. The body of the bone is bent ; and its concavity,
w hich, in man, would be anterior, is ordinarily found in-

ferior. The opposed surface is convex. Above it is a
small hollow opposite the end of the fossa, which is

between the two tuberosities. The lower part of the bone
is widened, and a little flattened from before backwards.
On the external border is a furrow, not much developed
in the Land Tortoises

;
deeper in the Emydes, the Chelydes,

and the Trionyr.es ; and which, in the Marine Tortoises,

nearly separates the lower head of trie bone into two un-
equal parts. This furrow, Cuvier observes, is perhaps the

best character for distinguishing the lower part of the
humerus from that of the femur, which is without it, but
which, in every other point, offers only very slight differ-

ences. Its lower head, transversely oblong and of uniform
convexity, receives the bones of the fore-arm, but without
offering two distinct facets.

The Trionyces do not differ from the Land Tortoises,

excepting in having the tuberosities more apart. Other
differences are manifested in Emys and Chelys, for which
we refer to Cuvier's work, but the humerus of the Marine
Tortoises cannot be passed by without particular notice, for

it differs from that of all the other Testudinata in being not

bent longitudinally, but nearly straight; in haying its

great tuberosity (the analogue of the small or internal

tuberosity in man) longer, overreaching the head, and re-

sembling an olecranon ; and, lastly, in having the other

tuberosity shorter, and representing a chevron-shaped
crest.

There are always two bones in the fore-arm, but they
have little motion one on the other. They are placed,

when the animal progresses, so that the ulna forms

the external and the radius the internal border of the

arm.
The radius has a semicircular, slightly concave, upper

head, a somewhat slender body, and the lower head com-
pressed and cut, as it were, obliquely, so that it is shorter

on the ulnar side.

The ulna is compressed. Its upper head is triangular

and cut obliquely, so that its external border is longer up-

wards than the radial border, without having a true ole-

cranon. This border is trenchant. The lower one is cut

square. Differences occur, as in Trionyx and the Chelo-

7i ians or Marine Tortoises.

The pelvis is always composed of three distinct bones,

contributing, as in the quadrupeds, to the composition of
the cotyloid fossa, viz. an elongated os ilium, which at-

taches itself by ligaments to the transversal processes of

the sacral vertebrae and the neighbouring part of the

eighth pair of the dilated ribs ; a pubis and an ischium,

which are directed, widening as they proceed, towards the

plastron, and are each united fo its similar piece. At the

point of union for the formation of the cotyloid cavity,

each bone has three faces ; one for each of the two others,

and one for the cavity. On the rest of the length the os

ilii is oblong, the ischium proceeds, widening as it goes,

directly towards the symphysis, and the pubis, after first

directing itself forward, makes a curve towards the sym-
physis, and widens also to reach it. Various differences

occur in this part of the skeleton in the Land and Marine
Tortoises, in Chelys and in Trionyx.
The femur might be easily mistaken for the humerus

of a mammiferous quadruped. Its oval head leaves

the body of the bone, without being precisely separated

from it, by a narrow neck. In lieu of the trochanter there

is a transverse crest, but little elevated, separated from the

head by a semicircular depression. The middle of the

bone & delicate and round, and the lower part compressed
from before backwards, widening by degrees to form the

lower head, which is a transverse portion of the cylinder a
little inflected backwards. Differences of modification

occur in the Freshwater and Marine Tortoises. In the

museum of the Royal College of Surgeons, No. 255 A, ot

the Physiological Series, exhibits the os innominatum and

femur of a large Tortoise (Testudo Indica, VosmaerV The
hip-joint is laid open to show that the ligamenlum teres is

deficient, a simple form of joint which obtains at the hip in
all the Testudinata.

The two bones of the leg are nearly straight. The tibia

is larger and nearly semicircular above, becoming again
slightly larger below ; the fibula is more compressed and
wider below. The first presents a slightly concave uniform
surface, the other one which is slightly convex and rhom-
boidal at the astragalus. Modifications occur in the Land
Tortoises, in Chelys, in Trionyx, and in the Chelones.
Bones of the fore-foot.—The differences in the mode of

progression required corresponding variations in the bones
of the fore and hind feet especially. Accordingly we find
that in the Chelones all the bones of the waist are flat and
cut nearly square. In the first row are two bones adhering
to the ulna, and in the last row five smaller ones, support-
ing the five bones of the metacarpus. There is besides an
intermediate bone under the first ulnar bone, and upon the
second and third of the last row. Cuvier observes that
this would seem to correspond with that dismembered tra-

pezoidal bone which is found in the monkeys. Lastly,

there is a great semi-lunar bone out of the rank, adhering
to the external border of that which is above the meta-
carpal of the little finger. It is a true pisiform bone, al-

though a little descended. Between that which is on the
metacarpal of the thumb and the radius there is for a long
time nothing but ligaments, and one does not see the great

semilunar scaphoi'dal which may be observed in the other
subgenera : but with age, remarks Cuvier, a small radial

bone shows itself in this place. Very large individuals

have also the two penultimate bones of the second row
anchylosed together. Hie metacarpal of the thumb is short

and large : the others are long and slender. The little

finger has two phalanges, and is not larger than the thumb

;

the three others are elongated, especially the middle
finger ; and the whole result is a pointed hand, which has

the unguial phalanx of the thumb and forefinger only armed
with a claw.

In the Land Tortoises there are but two phalanges on
each finger, unless, Cuvier observes, one may suppose that
there is wanting either the last row pf the bones of the
carpus, or that all the metacarpals are deficient, which is

not admissible, because one may well see by the forms, and
by comparison with the Freshwater Tortoises, that the me-
tacarpals and those bones of the carpus do exist. This
settled, there are found in the carpus a great radial or

semilunar scaphoi'dal, two ulnar bones nearly square, five

bones of the second row supporting the five metacarpals,

and an intermediate bone placed between the great radial,

the first cubital or ulnar, and those which carry the third

and fourth metacarpal. This intermediate bone, according

to Cuvier, is often anchylosed with the semilunar sca-

phoi'dal bone. The bones of the metacarpus are even
shorter than the phalanges.

In the Freshwater Tortoises the three mesial fingers

have their three phalanges well developed ; but there are

only two belonging to the thumb and the little finger. The
metacarpals are rather long, and the two external ones are

carried on a single bone of the carpus : nevertheless the
last row consists also of five bones, because there is one,

very small, externally on the side of the thumb. In the

first row the ulna, in the European Tortoise at least, carries

four bones—two large ones, a small intermediate one, and
another small one out of the rank ; but there are other

species, Testudo clausa, for instance, where the two small

ones do not appear. The great radial or semilunar sca-

phoi'dal passes partially under the two ulnar bones.

The Chelydes have the hani formed nearly like the

Freshwater Tortoises, except that their radial bone is small

and re-enters towards the inside of the carpus at the side

of the bone named by Cuvier intermediate ; and that the

little finger has, like the three intermediate ones, three

phalanges.

The Trionyces have also the radial bone re-entering at

the side of the intermediate bone. Their three first fingers

have their three phalanges large, wide, and pointed to

carry the claws ; me fourth has four phalanges, all rather

slender ; and the lwi three.

Hind-feet.—Cmax remarks that in the Testudinata, ge-

nerally, the caJcaneum is without any backward promi-

nence, so that their tarsus is flat like a carpus.

In the Chelones it is composed of six or seven bones, if
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the first of the little toe be counted : two in the first row,

of which the largest, nearly rhomboidal and answering
equally to the tibia and fibula, is the astragalus ; the

smaller, which is square and articulated only to the fibula,

is the sole vestige of a calcaneum. In the second row
there are four : three wedge-shaped for the metacarpals of

the great toe and the two next toes, and one larger for the

two last metatarsals. The bones of the metatarsus of the

great and little toes are shorter than the others, and singu-

larly wide and flat. That of the little toe, however, may
be taken for one out of the rank of the tarsus. In this

last case the little toe would have but two phalanges, other-

wise three like the others. The great toe has but two.

It carries a claw, and so does the next toe. The two suc-

ceeding toes have still their last phalanges rather large,

Skwetin and Carapace of CUtudo vulgaru, wen from below.

i four (

thout *

1 ^-ifhl

Skeleton and Carapace of Chelone caouana, aeen from below.

although without claws, but the last has that phalanx
small.

In the Land Tortoises the bone analogous to the
galus is larger and thicker ; and the fibular bone i

analogue of the heel is smaller. The four other

exist, and that here called the metatarsal of the little tr~

seems to make up the suite by its position and figure. It

sometimes carries a vestige of a toe formed of one piece,

which seemed to Cuvier to be wanting in many specie*.

The metatarsal of the great toe is very short ana not flat-

tened : the others are rather longer. None of the
"

isting toes has more than two phalanges.

The tarsus of the Freshwater Tortoises is

same, except that the fibular ossicle, or calcaneum,
is not united to the astragalus, is larger ; that the
which serves as a vestige of the little toe is longer,

that the three toes which succeed the great toe have
phalanges very distinct.

In the tarsus of the Trionyces the fibular bone
outside the three cuneiform or wedge-shaped bones, and
carries half the head of the third metatarsal and the whole
of that of the fourth. At its external border a large square
bone adheres, that about which Cuvier expressed a doubt
whether it was a metatarsal bone or one out of the rank.

It carries the fifth metatarsal on the first phalanx of the

little toe ; but in this case the little toe would have three.

It is true, Cuvier adds, that the fourth toe has four, without
counting its metatarsal. The great toe has two, and the

two succeeding toes three each. In all three the last i-

large, wide, and pointed to carry a claw. In the fourth
and fifth toe this last phalanx is very small and without
claw.

In the Matamata (Chelys) the fourth toe is, like the
preceding, composed of three phalanges and armed w'
claw ; the fifth also has three phalanges, and it would
have four if one regarded the bone as to which Cuvier
has expressed his doubts as a tarsal bone ; but the last i>

very small, cartilaginous, and without a nail. The tarsus k
the same as in Trionyx, with this difference, that the ana-
logues of the astragalus and the calcaneum are divided
transversely each into two bones ; so that what is detached
from the calcaneum forms a fourth cuneiform bone for the

fourth metatarsal, and that which is detached from the as-

tragalus is a true scaphoid, which carries the three
cuneiform bones.
Muscular system, particularly as relating to

lion.—We have seen that the shoulder-blade is internal
the tortoises, that is, it is placed on the inside of the rib»:

the muscles, consequently, of the head and neck, ii

of being attached upon the ribs and spine, as in the
vertebrata, are attached beneath them : the same obi

tion holds as to the bones of the pelvis and the muscles
the thigh, so that, to use Cuvier's expression, a ton
may be termed, in this respect, un animal retournc, an
mal turned inside out, or rather, so to speak, outside i;

The progressive motions to be accomplished by the
and muscular apparatus of the tortoises are those of
ing, and swimming or paddling.
The walk of a tortoise is proverbially slow, such as

be expected from a reptile whose limbs are so imperft
developed. Short, and placed at a great distance from the
centre, they form a sort of short crutches, calculated to

diag the unwieldy body gradually along, and if the animal
be turned on its back it becomes almost helpless. The feet

are little better than stumps, the toes beins; only indicated
externally by what may be termed a collection of hoofs,
placed, as in the elephants, on the circumference of the
a]x>logy for a foot, and which serve, so to speak, as a
ofgrapplingsto hold on the surface of the ground and
the armed trunk onwards. We hardly need add tin

gression in a vertical direction is impossible ; but
tortoises can burrow with some difficulty.

Nor is this slowness out of place : the preservation of
animal is provided for by the very strong bony carapace :

plastron protecting the whole body, and only suffering

head, tail, and four feet to be protruded from its antei

and posterior part and its four angles : these protrudi

parts can be withdrawn into the shell upon the approach
of danger, and the animal then rests secure in its poi

arched castle, leaving the enemy to the helpless ta

besieging a garrison that can remain for months wi
food. A large land tortoise can defy the whole
world except man, from whom nothing is safe.
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The most completedefence is made by the Box Tortoises

:

for in them the pieces which form the sternum are move-
able, and may be compared to doors or hinged lids, which
shut upon the carapace and thus form a sort of closed cof-

fer in which the head, neck, tail, and feet, in short, the
only exposed parts, can at will be enclosed far more se-

curely than a snail in its shell.

But this slowness is confined to the Terrestrial Tor-
toises; for the aquatic species swim with great facility on
or below the surface ; and some, Chelone and Sphargis for

instance, with rapidity. But the well-developed flipper

that enables the Marine Tortoise to oar its way with swift-

ness, is even a worse organ for land progression than the
clumsy foot of a Land Tortoise. Not but that they will

shuffle back to the sea, which they have only occasion to

leave in order to deposit their eggs, at a good pace, and
they will deal heavy blows with their flippers to those who
attempt to stop them (for they, as well as the Land Tor-
toises, are very strong), as those who have been foiled in

turning turtles have known to their cost.

But however powerfully the muscles which act upon the
head, tail, and extremities are developed in this order of
reptiles, those of the abdomen, as might indeed be ex-
pected, have little extent, and those of the ribs, as might
also be divined, are non-existent. ; for nature does nothing
in vain : but the square muscle of the loins, whose princi-

pal office in mammals is to move the lumbar vertebra,
acts in the tortoises, which have those vertebrae fixed, in

another direction, and is employed in drawing up the
moveable os ilii ; and the straight muscle (rectus abdo-
minis) which extends from the pubis to the sternum,
moves the whole haunch in the greater part of the Testu-
diiiata.

Digestive System.—The Testudinata have no teeth,

though there are often a median groove and denticulated
projections and hollows: but the mandibles are covered
with a horny case, as in the birds. The Chelydes and the
Trioiiyces, though they have the horny covering, have the
mouth furnished with soft skin so as to form a kind of lips.

The muscles that work the lower jaw, which is the only
moveable one, are very powerful in many of the species,

and the force with which the great Turtles and many
other Chelonians grasp a solid body in their vice of a
mouth is prodigious. The Chelydes are the only Testu-
dinata which have the jaws flat and the gape of the mouth
very wide.
The food with which the Testudinata have to deal is

various, and there are modifications in the digestive organs
accordingly. The Chelones and Testudines generally pre-

fer a vegetable diet. The Trioiiyces and Chelydes prey
upon fishes and small aquatic birds ; and the Emydet
attack the weaker animals, such as crustaceans, insects,

worms, and mollusks.

These aliments are submitted in the Terrestrial Tor-
toises and in the Chelonians to the trenchant horny bill,

well fitted to mince up vegetable fibre, assisted by the
tongue, which draws the food into the mouth and the

horny grooves and hollows of the jaws ; the Trioiiyces and
Emydet seize their living prey in their sharp-edged beaks
and tear it to pieces with the cutting and pointed claws of

their fpre-feet: some of these dart out their head and long
neck upon their prey from an ambush ; or, stealing along
like the cats till they come within reach, suddenly extend
their destructive apparatus with unerring aim. The Che-
lydes, whose fleshy jaws are flat, swallow their prey whole,
and in this respect, as well as in the general conformation
of the head and the os hyoi'des, they resemble the Toads
and especially the Pipas, like which they are obliged to

be content with a victim of small dimensions suited to the

calibre of their mouth, which is, in truth, sufficiently large.

They are said never to sei'-«e their prey till they are satis-

fied by its motions that it is alive, for they never feed on
carcasses.

The tongue of the Tortoises is fleshy, like that of the

Parrots, and its nervous papilla? are very distinct. The
tesophagus is short, and in the Chelonians is furnished in-

ternally with a number of close-set cartilaginous points,

directed, so as to prevent the regurgitation of the food,

towards the stomach, which has a transverse position. The
intestines arc long ; the cloaca is situated beneath the tail,

and rounded, and, internally, is found the orifice of canals

which terminate in the cavity of the peritoneum. The
licer is voluminous, forming two masses or lobes placed

P. C.| No. 1560.

transversely below the heart and in front of the junction of
the oesophagus with the stomach. The pancreas is a
very large gland, and the spleen is rounded, median, and
situated at a considerable distance from the liver. The
chyle is translucid and aqueous in the Chelonians, but of
a white and milky tint in those species which feed on
animals.

In the Museum of the College of Surgeons, Nos. 459,
460, 461, and 461 A, are preparations showing the oeso-
phagi of Testudinata. In No. 460 will be observed the
peculiar pyramidal processes in the oesophagus of a Turtle
{Chelone Mydas) pointing downwards to the stomach, so
as to insure the deglutition of the slippery fuci and other
marine vegetables on which the animal feeds, and to pre-
vent the regurgitation of the food. Nos. 509, 510, 511,

512, 513, 514, 515, and 516 exhibit the stomachs of Tes-
tudinata ; and among them the portion of the stomach of a
Turtle, Chelone Mydas, shows the remarkably thick mus-
cular coat adapted for compressing with great force the
sea-weeds which constitute its food. Nos. 659 to 668, both
inclusive, are preparations of intestines of Testudinata.
No. 751 is the cloaca of a small male tortoise, laid open
posteriorly and showing the rectum terminating not in the
urinary bladder, but in the preputial or outer cavity : the
aperture of communication is puckered up, and on the
cut edges may be seen the sphincter muscle which sur-

rounds it : a little below the faecal orifice may be seen
that of the genito-urinary cavity, which is of a transverse

form : the two bristles which project from it have been
passed through the ureters, immediately above whose ori-

fices are situated those of the vasa deferentia : the allan-

toic! or urinary bladder opens into the fundus of the genito-

urinary cavity. The common outer cavity is to be seen
almost wholly occupied with the penis, which is grooved,
and terminates in a complex glans commonly found in the

Chelonian reptiles. No. 752 is the cloaca of a small
female tortoise with the outer cavity laid open anteriorly

to show the termination of the rectum at its fundus, and
the semilunar fold of membrane which separates the faecal

from the genito-urinary orifice. The outer cavity is also

laid open anteriorly, together with the cervix of the allan-

toic! bladder, to show the genito-urinary depression, and
the relative positions of the terminal apertures of the
ovaries and ureters : the former being indicated by black
bristles ; the latter, which are situated below them, by white
ones. The common terminal outlet is left entire. No.
753 is the cloaca of a female Turtle {Chelone Mydas), with
the rectum and common outer cavity laid open posteriorly,

showing the place of their communication
;
immediately

anterior to the faecal orifice is the genito-urinary orifice,

which is of a semilunar form. The allanto'i'd bladder
and genito-urinary cavity have been laid open anteriorly,

show ing their communication with each other ; and also

the orifices by which the oviducts and ureters communi-
cate with the genito-urinary cavity ; black bristles are in-

serted into the former, and white ones into the latter

tubes. The parts being injected, the difference between
the vascularity of the lining membrane of the rectum
and that of the cloaca is distinctly shown : the common
external outlet is preserved entire, showing its transverse

semilunar form. Nos. 813 to 815, both inclusive, show
the duodenum, gall-bladder, and hepatic ducts of Testudi-

nata. No. 778 A exhibits the pyloric end of the stomach,

duodenum, pancreas, and spleen of a.Chelydra serpentina.

No. 830 shows a portion of the intestine, pylorus, pancreas,

and spleen of a tortoise ; and No. 831, the spleen of a
Turtle with the veins injected, showing their ramification

on its exterior, as on the kidney in the cat-tribe. {Cat.,

vol. i.) See further next section.

The power of abstinence in this order of Reptiles is

very great. MM. Dumeril and Bibron state that they
have seen a Long-necked Emys remain more than a year
without food; and Redi kept Land Tortoises fasting" for

eighteen months.
Circulating System.—The heart in the Testudinata is

composed of two auricles, and one ventricle with two un-
equal chambers which communicate together. The blood

of the body enters into the right auricle and that of

the lung into the left ; but both these modifications of

blood mingle more or less in passing by the ventricle.

In the museum of the College of Surgeons, No. 888
I
Phys.

Scries) is a young Chelone Mydas injected, and with the

ventral parietes of the body removed to show the heart,

Vol.. XXV.—
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which is composed of two distinct auricles and one ven-

tricle, and is situated, as in the Frog, in the middle line of

the body. The pericardium has been in great part re-

moved ; its serous layer is continued upon the tibrous layer

from the apex of the heart, as well as from the great

vessels at the base. No. 918 exhibits the liver, stomach,

heart, and great vessels of the European fresh-water tortoise

(Emys Europeea, Schoepf.). The two lobes of the liver are

united by a very thin strip below the heart ; and the left

lobe, like the lobulus spigelii of mammals, is seen adapted

to the lesser curvature of the stomach. The anterior part

of the pericardium being removed, the form of the heart is

shown. The ventricle is transversely oblong: the two

auricles rest upon its basis posterior to the three arteries,

which arise close together, and are united for some way
from their origins by dense cellular membrane. The right

and posterior artery gives off the carotid and brachial

arteries, and its trunk is continued over the right bronchus

to the posterior part of the abdomen : the middle vessel,

as in the snake, winds over the left bronchus, and joins

the opposite aorta in the abdomen. The left vessel is the

pulmonary artery ; its two branches communicate in the

fetus with the two aortas by two ductus arteriosi, and
afterwards are exclusively distributed to the lungs. The
bronchial tubes, owing to the high division of the trachea,

are of great length in the Tortoise. No. 919 exhibits the

heart of a Chelone Mydas, with the auricles laid open to

show the complete septum by which they are separated,

and the loose cellular and reticulate muscular structure of

their parietes, &c. ; and No. 920 shows the ventricle of a

Testudo Indica with its two chambers of small size com-
pared with the bulk of the ventricle. Nos. 936 to 962 A,

both inclusive, are preparations of the arteries of Testudi-

nata ; and Nos. 965 to 973, both inclusive, preparations

of the veins of individuals of the same order. No. 23

exhibits the coagulated blood of a turtle.

• Respiratory System.—Cuvier remarks that the quantity

of respiration in Reptiles is not fixed, like that of

Mammals and Birds, but varies with the proportion of the

diameter of the pulmonary artery compared with that of

the aorta. Thus, he observes, the Tortoises and the

Lizards respire much more than the Frogs.

The lungs are of great extent and placed in the same
cavity with the abdominal viscera. We have seen that

the thorax is immoveable, in the greater number at least,

and the inlaid fixed ribs can give no assistance in respi-

ration in the full-grown normal forms. It is therefore

by the play of the parts about the mouth that the Tt>s-

tudinata respire, and here the complicated os hyoYdes

is called into prominent action. The jaws are closed and

the animal alternately elevates and depresses the os

hyo'ides; the first movement lets the air enter by tl.e

nostrils, and the tongue then closing their interior aperture,

the second movement compels the air to penetrate into

the lungs. In short the Testudinata swallow or gulp

down the air necessary for their respiration like the

Frogs.
John Hunter, in his MS. Catalogue, observes that the

vessels of the lungs of those animals whose whole blood

passes through them are confined to the lungs, and lungs

only, as distinctly as if the lungs were a separate animal

;

but this, he adds, is not the case with the Amphibia, ' for,'

says he, ' we find the vessels of the lungs of the Turtle

communicate with those of other parts, such as the vessels

of the oesophagus, which shows that the blood of that

part is not so perfect in them as in others. From this it

must appear that the lungs are not of that consequence in

this class of animals that they are in the more perfect,

for the lungs themselves appear to share in common with
the other parts. Some of the blood which just came from
the lungs returns back B<*ain to them, which would appear
to answer no purpose ; and, on the other hand, a consider-
able quantity of the blood which had undergone the
general circulation (and therefore would appear to requite
refinement) just returns through the same course. It

would appear from this admixture, that it was not

necessary that the whole of the blood should have under-

gone a thorough change for its greatest motion
; yet we do

not see why the lungs should have a part of their blood of

the perfect kind. The cells of the lungs of the Amphibia
seem to increase in size, the farther from the trunk or

trachea, so that the trachea and its ramifications bear no
proportion between them and the cells.'

No. 1 109 A in the College Museum is a longitudinal
section of one of the lungs of a Chelydra serpenttna pre-

pared by Professor Owen. This presents a further stage

m the complication of the lung beyond what is observed
in the Saurians. The general cavity is divided into eight

compartments, and the vascular respiratory surface is con-

sequently increased. The subdivision of the parietes into

cells is greatest at the upper or superior part of the lunc
and its ligamentous structure is continued over thr

margins of all the larger cells. Nos. 1110 to 1117. both
inclusive, are also preparations of the lungs of Testudinata.
No. 1110 shows the ventral parietes of the body of »

young Chelone Caretta removed, exhibiting the lungs in

situ, which extend over all the back part of the abdomen
down to the pelvis.

Brain, Nervous System, and Senses.—In the Testtidinata

the vertical height of the capacity of the cranium is greater
than in the other reptiles; but in the Sea Tortoises or

Turtles the mass of the encephalon does not entirely fill

it, and the highly vaulted bones are rather destined to

serve as solid points of resistance to the upper beak, and
to the powerful action of the muscles which act upon the

lower jaw. The mass of the encephalon is less elongated
and more compact than in the serpents. Bojanus, in hi;

work on the anatomy of the European Emys, has shown
that the great sympathetic or ganglionic series of nerves
exists in that reptile nearly as it does in the other
Vertebrata ; that on the one hand it has sympathetic
relations with the encephalic and vertebral nerves, and
that on the other it makes a communication between the
two lateral and symmetrical parts of the body, at the same
time that its filaments are distributed and intermingle in

numerous plexuses round the principal arteries destined to

the nutrition of the internal viscera. Elaborate illustra-

tions of the Nervous System, and especially of the great
Sympathetic of the Hawksbill Turtle, have been published
by Mr. Swan, in his * Comparative Anatomy of the Nerves,"
4to., 1836.

No. 1312 in the Museum of the College of Surgeons is

the brain of a Chelonia Mydas. The dura mater with one
half of the arachnoid membrane has been removed, and the
vessels of the pia mater minutely injected. The partial
removal of the arachnoid shows now loosely it envelop
the brain, and at the same time displays the form and dis-

position of the cerebral organs. The hemispheres of thf
cerebrum exhibit a higher development than in fishes, and
are the largest of the encephalic masses ; but their struc-
ture is extremely simple and their surface smooth. Th?
olfactory nerves, by which the specimen is suspended, are

continued from the anterior and inferior part ot the hemi
spheres, and are bulbous at their commencement ; theT
arc formed by three roots, of which the inferior ones are
most distinct. The optic lobes, or bigeminal bodies, art-

two spherical bodies, as in fishes, not divided into four bv
a transverse fissure, as in mammals. They are on a plane
inferior to the cerebrum and cerebellum, but occupy a
space between these parts uncovered by either. The
optic nerves form a swelling at their commissure, beyond
which they are continued for a short distance parallel to

one another. A bristle is inserted into the infundibulum
behind the commissure. In the angle between the hemi-
spheres and optic lobes the pineal gland is continued up-
wards; it is hollow, and a bristle is placed in its cavity,
which communicates with the fourth ventricle. The cere-
bellum is of an elongated form, without lateral lobes, and
presents a simple and smooth exterior. It extends over
the anterior part only of the fourth ventricle, which is

consequently left uncovered posteriorly, except by mem-
brane : a bristle is placed in that cavity. The medulla
oblongata is without a pons Varolii. The origins of the
several cerebral nerves are shown, and the sixth, eighth,
and ninth pairs are distinguished by dark threads beins;

tied round them. The origin of the nervus accessorius and
its recurrent course to join the nervus vagus are very
clearly displayed. Another brain, and of a large Chelone
Mydas, is exhibited dissected in No. 1313. The prepara-
tion No. 1314 is the brain of another Turtle with both
dura mater and arachnoid removed, and the cavities or
ventricles of the cerebellum, bigeminal bodies, and cere-

bral hemispheres laid open ; John Hunter thus describes
it : 'In the first or superior ventricle is an eminence
which extends a little way into the olfactory nerve, and
runs through the whole length of the ventricle. The
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choroides is also seen in the ventricle. The ven-

of the nates is exposed, and a white bristle is placed
as is the ventricle of the cerebellum, with a black

le lying in it. At the lower part of the ventricle is a
continuation of the tunica araehno'ides, which shuts up or

makes part of the ventricle. In the angle or quadrangle
made by the cerebrum and nates, &c. is a duct or canal
like the infundibulum leading from the upper part of the
skull to the last ventricle.' Professor Owen observes that

the canal here described is the cavity of the body which
occupies the place of the pineal gland, and which is shown
entire in the preceding specimen. The bodies termed nates,

he adds, are recorded by Cuvier as the optic, thalami ; but
since the publication of the works of Arsaki, Serres, and
Desmoulins, their analogy to the bigeminal bodies or

optic lobes of mammalia has been generally admitted.
No. 249 of the same series is a longitudinal and vertical

section of the cervical vertebra; of a tortoise, in which the

motions of the neck are much freer than in the Turtle
;

the articular surfaces of the bodies of the vertebrae being
covered by cartilage, and surrounded by synovial mem-
brane. The anterior surfaces of the first three vertebrae

are convex, the posterior concave. The fourth vertebra,

which is the principal centre of motion in the neck, has
both the articular surfaces convex. Of the remainder the

anterior surfaces are concave, the posterior convex. The
canal of the spinal chord may be observed to be the widest
where the motion in this part of the spine is most exten-
sive.

Here we must notice the experiments of Redi, which
were perhaps more cruel in appearance than in reality.

Most are familiar with the length of time that a turtle will

move after its head is off, and the snap of the jaws which
the severed head will give ; but there is reason for believ-

ing that there is more of irritability than sensation iii such
motions ; and the state of Redi's tortoises must have been
analogous.

Redi, in the beginning of November, made a large

opening in the skull of a Land Tortoise, extracted the

brain, and cleaned out the cavity. He then set the animal
at liberty, and it groped its way freely about wherever it

pleased, as if it had not been injured. Redi makes use of

the term groping (brancolando), because he says that

when the tortoise was deprived of its brain, it closed its

eyes, which it never again opened. The wound which was
left open skinned over in three days, and the tortoise, con-
tinuing to go about and execute other movements, lived to

the middle of May. On a post mortem examination the

cavity which the brain had occupied was found empty and
clean, with the exception of a small, dry, and black clot of

blood. He repeated this experiment upon many other

Land Tortoises in the months of November, January,
February, and March, with this difference, that some were
locomotive at their pleasure, whilst others, though they

made other motions, did not move about : he found the

same results when he treated Freshwater Tortoises in the

same manner, but they did not live so long as the terrestrial

species. He states his belief that the Marine Tortoises would
live a long time without their brain, for he received a turtle

which he treated in the same way, and though it was much
spent and faint from having been long out of the sea, it

lived six days. In November he deprived a large tortoise

of its head, without which it continued to live twenty-three

days: it did not move about as those did whose brain had
been taken out, but when its fore or hind legs were pricked

or poked, it drew them up with great strength, and executed

many other movements. To assure himself beyond all

doubt, that life, such as it was, continued in such cases, he
cut off the heads of four other tortoises, and on opening
two, twelve days afterwards, he saw the heart beat and the

blood enter and leave it.

We have already had occasion to call attention to the

great length of time during which these reptiles will live

without food, and the facts above recorded afford additional

proof of the extreme tenacity of life—a low grade of life, it

is true—in the Testudinata.
Touch.—In the greater part of this order skin, properly

so called, does not exist at all on certain parts of the body,
or is reduced to a delicate fibrous plate applied like a sim-
ple periosteum on the bones of the head and on the ex-
ternal parts of the vertebrae of the back, the ribs, ani
sternum. The soft tortoises {Trionyx and Sphargis, for in-

stance) are the only ones that differ in this respect. Never-

theless the neck, the feet, and most frequently a consider-

able part of the tail, are covered with a true flexible skin.

This skin in the Mutumata is fringed or furnished with
moveable appendages on the lateral parts of the head and
neck. There can be no doubt that the sort of touch or

sensation which will indicate to a Trionyx, or even to a
Marine or Land Tortoise, the differences of temperature
that affect the medium wherein it moves, is present in

those animals, but the sensibility of a true touch mnst be
very much blunted in them. Some have their toes united
down to the nails, or rather hoofs, and absolutely immove-
able ; othershave them flattened and forming a sort of paddle,

as in Chelone and Sphargis; or the whole foot terminates
by a sort of shapeless stump, rounded like that of the ele-

phant, the presence of the toes being only indicated by
those nails or hoofs, as in the Land Tortoises. Others, it

is tine, Emys, Triony.r, and Chelys, for example, have
their toes very distinct, but they are nevertheless united by
membranes, and in general their feet seem more adapted
for 1he different modes of transport than for touch. The
Matamata, indeed, has its nose prolonged into a sort of
moveable proboscis ; but this organization seems to be
directed more to favour the required mode of respiration,

than to give the animal that sort of perception exercised

by the snout of swine and the muzzles of moles and some
shrews. (Dura, and Bibr.)

Taste.—The wide fleshy tongue, with its distinct papillae,

like those of Mammals, seems well calculated for tasting

vegetable and animal juices after the food is minced up
by the horny mandibles; the fleshy lips on the outside

of these mandibles in the Trionyces "probably assist in re-

taining these juices. The Matamata, which from the

width of its gape and unarmed mouth is supposed to

swallow its prey whole, may yet have time while it is

pressed in the jaws, previous to deglutition, to enjoy its

flavour. In the museum of the College of Surgeons,
Nos. 1459 to 1463, inclusive, afford instructive prepaiations

of the os hyoi'des, tongue, larynx, part of the trachea,

and fauces, in some of which, No. 1461 for insfcwee, the

tongue will be seen to be remarkably beset with numerous
elongated papilla?, and the sublingual follicles carefully

dissected.

Smell.—Though there is probably sufficient of this sense

to assist the animal in its discrimination of food, and aid

the functions of the tongue in giving the animal a percep-
tion of flavour, it may be concluded from the very simple
state of the orsrans, so different from the complication of
those in animals where the sense is known to be highly

developed, thaS it is not very acute in the tortoises. Nos.
1532 to 1535, both inclusive, are preparations giving very
good information respecting the state of these organs in

the Testudinata. In No. 1532 the fibres of the olfactory

nerve are seen expanding upon the turbinated cartilage.

Hearing.—In the Chelonians, Emydes, and Testudine*
is found, under the solid scales with which the lateral and
posterior parts of their head are furnished, a portion of loose

cellular tissue which fills a bony canal. In the middle of
this substance is found a more or less bony plate, the ex-

ternal termination of a single ossicle prolonged into a slen-

der stylet, into the interior of the cavity, where it enlarges

anew, to close the foramen ovale, or opening of the canal

whk«h leads to the internal ear, and is called the vestibule.

In all the other tortoises the cavity of the tympanum com-
municates very freely with the throat or back of the mouth,
and in the interior of the ear, which is often contained in

a cartilage-like substance, the three semicircular canals

come to the common vestibule after they have each
attained a slight increase of convexity. There is also a

sort of rudiment of a cochlea. All these internal parts do
not contain air, but a viscous albuminous liquid, and it is

there that the last ramifications of the acoustic nerve, the

soft portion of the auditory, terminate. (Dum. and Bibr.)

The parts employed in this sense, which must be tolerably

quick in the Testudinata, are well shown in Nos. 1578,

1579, and 1580 of the preparations in the museum of the

College of Surgeons: in the case of the turtle, the drum,
which is strong and thick, hangs suspended by the long

ossicle.

Sight.—The eye is well developed in the Testudinata,

and is large. It is modified so as to hi adapted to the

medium, whether air or water, through which the light is

to be transmitted. In the substance of the cornea scales or

osseous plates are found analogous to those in Birds
K2
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[vol. iv., p. 428], and there axe three eyelids and two la-

chrymal glands.

In the museum of the College of Surgeons, No. 1674 is

the eye of a turtle {Chelone Mydas) transversely divided.

The short ciliary arteries are injected, and form a beautiful

plexus round the optic nerve ; the nerve makes a conical

projection at its entrance into the cavity of the eye. The
choroid is thick and of a brown colour, the posterior part

of the iris and ciliary circle, from which the area appears
to have been removed, are of a lighter colour. The ciliary

plicae are neatly defined, but, as in fishes, do not project

forward as distinct processes. The iris and pupil are round.
The sclerotica is cartilaginous, and is of unequal thickness,

this being greatest at the posterior part, where it is also

thicker at the temporal than at the nasal side of the globe
;

anteriorly it contains a circle of small bony plates. The
cornea is circular and flat ; No. 1675 is a similar prepara-
tion. No. 1676 is a portion of the eye of a turtle injected,

showing the continuation of the optic nerve into the retina.

No. 1676 A exhibits the vitreous and crystalline humours
of the eye of a turtle ; the lens is almost spherical, but
slightly flattened anteriorly. No. 1766 is a preparation of
the eyeball, eyelids, and lachrymal glands of a Chelone
Mydas. The upper and lower eyelids are distinctly de-
veloped, and accurately close the conjunctival cavity when
moved by their appropriate muscles. There is also a well-
developed nictitating or third eyelid, which is situated
vertically at the inner canthus of the eye, and has a hori-
zontal motion over the cornea ; it is slit across to show the
orifice of the Harderian gland, of which the secretion is

expressly destined to facilitate its movements. This gland
however is of small size compared with the true lachrymal
gland, which consists of the thick and broad conglomerate
mass surrounding the outer and upper parts of the eye-
ball ; its duct is short and wide, ana terminates just above
the external canthus of the eye ; a portion of quill is in-
serted into it ; a bristle is passed into the duct of the Har-
derian gland. The insertions of the muscles of the globe
are here preserved ; and the four small accessory muscles
forming the suspensorius or retrahens oculi, and surround-
ing the optic nerve, deserve especial notice. No. 1767 shows
the eyelids, with the Harderian and a portion of the lachry-
mal gland of a turtle. The nictitating membrane is entire,
and a portion of the nictitator muscle is seen attached to
its inferior angle. A bristle is placed in the duct of the
Harderian gland, which opens on the internal surface of
the nictitating membrane, near the line of reflection of
the conjunctive membrane. The under eyelid, which has
most motion, may be observed to have the fewest scales

upon its external surface. No. 1768 is another preparation
of the three eyelids of a turtle. (Cat, vol. iii.)

Generative and Urinary Systems.—Preparations illus-

trative of the generative and urinary male organs in the
Testudinata will be found in Nos. 2441 to 2452 of the
Museum of the College of Surgeons, both inclusive: in the
last the bifid allantoYd bladder is distended with horse-
hair. The testes, which resemble the kidneys in shape
and equal them in size, are distinguished by their smooth,
white, unconvoluted surface. The large penis has been
injected, and a small bougie is placed in the urethral
groove : the glans penis, which bounds the urethral groove
anteriorly, presents a crescentic figure, and projects from
the under surface of the fibrous corpus cavernosum, which
terminates in a point projecting beyond the glans.
The female generative and urinary organs in several

species are exhibited in Nos. 2718 to 2723, both inclusive,
of the same museum. Nos. 1183, 1192, 1193, and 1194
are preparations of the kidneys of Testudinata.

According to the accounts of voyagers the Coriaceous
Tortoises (Sphargis) and the Trionyces seem to pair, and
two individuals of different sexes remain constantly to-
gether in the same places. The great Marine Tortoises, as
is well known, come every year, at their appointed times,
to deposit their eggs in the sand on the shores of the sea
and banks of rivers near strands of gentle declivity. There
the females hollow out a sort of rude but strong vaulted nest
or oven, as it may be termed, wherein the eggs may have
the benefit of the concentrated rays of the sun, so as to
enjoy an equable heat, as in the case of eggs under a sit-

ting hen, but under circumstances which do not permit the
body of the mother to impart the necessary warmth. The
hell of these eggs is generally solid, and their form globu-
lar, or of a short cylindrical shape equally rounded at the

extremities. A female Turtle will lay as many as a hur-
dred at one time. The plastron of the males of ruar.

species of Testudinata is concave, that of the ft-malt-

being convex, whereby the abdomen is rendered mort
capacious. The time employed in the coitus is very lone
MM. Dumeril and Bibron say that it has been seen to L\

prolonged in the Chelonians and Anurous Batrachians froo
eighteen to thirty-one days and more, before the male ha,

quitted the female.

With regard to the integument of the carapace and plas-

tron, the number, colour, and shape of the investing plate?

of horn or shell, as it is termed, vary considerably. The
subjoined cuts will convey a better notion than words oi

their arrangement in a land and marine species ; but i:

must be considered that these are mere examples, and thas

the variety is almost infinite.

Carapace of Testudo murgiaata, covered with ilielL

Carapace of Chelone Caouana, cohered with shell.

Systematic Arrangement and Natural Historv.

The general arrangement of the Testudinata will be
found in the article Reptiles, so that we shall here have
only occasion to notice the details of some of the principal
systematists.

Aristotle has mentioned three principal groups of Tor-
toises, or at any rate genera, under the names of xfXiivr/
\tpeaia (Chelone chersasa) for the Land Tortoise ; xtXwv,,
eaXarria (Chelone Thalattia, or Thalassia) for the Sea Tor-
toise or Turtle {Hist. Anim., ii. 17) ; and juvc (Emys) for
the Freshwater Tortoise {Ibid., v. 33). Gesner remarks
that there are three ' summa genera' of Tortoises : the 1st,
terrestrial ; the 2nd, living in fresh waters ; and the 3rd,
in the waters of the sea. MM. Dumeril and Bibron copr
his « Coral larium de Testudinibus in genere,' to show how
far it accords with their own arrangement, as follows :

—

terrestris fTestudo marina, x'^*>"i
I BaXarria.

' mari | Mus inarinus, pit OaXar-

l "Of.

Ipuriore,
ut lacubus,

camosii, ut paludi-
bus.

Linnaeus placed the form at the head of his Amphibia
Reptilia, under the generic name Testudo.

Cuvier divides them into five subgenera—1, the Land
Tortoises {Testudo, Brongn.) ; 2, the Freshwater Tortoises
{Emys, Brongn.), including the Box Tortoises (Terrapene
Merrem ; Kinosternon, Spix ; Cisluda, Fleming)

; 3, the
Marine Tortoises ; 4, the Chelydes {Testudofimbriaia) ; 5
the Soft Tortoises (Trionyx, Geoff.).

Mr. Bell {Zoo/. Journ., vol. iii.), whose labours on this

Testudo
aut est aquatica, aut

in
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branch of natural history are deservedly praised by MM.
Dumeril and Bibron, thus arranges the order :

—

Testudinata.

A. Digituta.
Family 1.—Testudinidae. (Terrestrial. Herbivorous.)

Genera.

—

Testudo, Auct. Pyxis, Bell. Kinixys, Bell.

Family 2.—Emydidae. (Fluviatile or lacustrine. Car-
nivorous.)

a. With a moveable sternum.
Genera.

—

Terrapene, Merrem. Sternothcerus, Bell.

Kinoslernon, Spix.

b. With an immoveable sternum.
Genera.

—

Hydraspis, Bell. Emys, Brongn. Chelonura,
Fleming. Chelys, Dumeril.

Family 3.—Trionychidae. (Fluviatile. Carnivorous.)
Genus.—Trionyr, Geoff.

B. Pinnata.
Family 4.—Sphargida:'. (Marine. Herbivorous.)

Genus.

—

Sphargis, Merrem.
Family 5.—Cheloniad*.

• Genus.

—

Chelonia, Brongn.
The Prince of Canino, in his Amphibia Europrea {Me-

morie delta Reale Accademia delle Srienze di Torino,
serie ii., torn, ii.), makes the Testudinata the second sec-

tion of his first subclass, Ablopnoa. The Chelonii form the

fourth order of that section, and the Chelonidce the fifth

family, the Trionycidec the sixth, and the Tesludinida- the

seventh.

Chelonidae.

Subfamily 6. Chelonina.

Genus 1.

—

Chelonia. Species, Chelnnia Mydas.
Genus 2.

—

Caretta. Species, Caretta imbricata.

(Hawk's-bill Turtle.)

Genus 3.

—

Thalassochelys. Species, Thalassochelys

caretta. (Logger-head Turtle.)

Subfamily 7. Sphargidina.
Genus 4.

—

Sphargis. Species, Sphargis coriacea.

Testudinidae.

Subfamily 11. Emydina.
Genus 5.— Terrapene. Species, Terrapene Caspica

;

Terrapene Sigriz.

Genus G.

—

Emys. Species, Emys lutaria, Merrem.
Subfamily 12. Tcstudinina.

Genus 7-

—

Testudo. Species, Testudo Graca.
Genus 8.

—

Chersus. Species, Chersus Iberus ; Chersus

marginatum.
N.B. The arrangement stands thus in the ' Specierum

Synopsis;' but in the ' Tabula Analytica,' ' Monopnoa' is

the name given to the first subclass.

Mr. Swainson {Classification of Reptiles, 1840) gives the

following as the list of genera :

—

1. Testudinidae. Land Tortoises.

Genus.— Testudo ; with the subgenera, Testudo, Linn.
;

Chersina, Merrem, Gray; Htemopu* {Homopus must be

meant), Dum. and Bibr. ;
Pyxis, Bell

;
Kinixys, Bell.

2. Emyda!. River or Emys Tortoises.

Cistuda, Gray—printed in Italics, which is the sign in

this work of a subgenus. Then comes Emys, Brongn.,

printed as a genus, and so is the next, Kinoslernon, Spix,

with the subgenera Stemothrerus, Bell
;
Chelodina, Fitz.

;

Hydraspis, Bell.

3. Trionycidce, Gray. Soft Tortoises.

Genus.

—

Trionyx, Geoff., with the subgenus Emyda,
Gra>- „, •

4. Chelonidae, Gray. Turtles, or Sea Tortoises.

Genera:

—

Chelonia, Gray. Sphargis, Menem.
0. Chelydridse, Swainson. Long-tailed or Crocodile

Tortoises.

Genera:—Chelys, Dumeril. Platysternon, Gray. Che-

lydra, Schweigg.
Mr. Gray {Synopsis of the Contents of the British Mu-

seum, 1840) makes the Chelonia, the third order of Reptiles

in his arrangement, come under his second section, Cata-

phracta, the Squamala being the first.

Family 1. Testudinidae.

Genera:

—

Testudo. Chersina. Kinixys. Pyxis.

Family 2. Emydse.

Genera:

—

Geoemyda. Emys. Cyclcmys. Malaclemys.

Cistuda. Kinoslernon. Staurotypus. Chelydra. Pla-

tysternum.
Family 3. Chelydae.

Genera:—Sternolheerus. Chelodina. Hydraspis. Chelys.

Family 4. Trionycidce.
Genera -.—Trionyx. Emyda.

Family 5. Chcloniadae.

Genera :

—

Sphargis. Chelonia.
MM. Dumeril and Bibron, in their elaborate and highly

valuable Erptlologie, divide the Tortoises, or Chelouimw.
into the following families :— 1st, The Chersites, Chersians,

or Land-Tortoises ; 2nd, The E/odites, Elodians, or Marsh-
Tortoises; 3rd, The Potamites, Potamians, or River-Tor-
toises; 4th, The Thalassites, Thalassians, Sea-Tortoises or
Turtles.

Of these groups the authors, observe that Chersiles is

not perfectly limited, for some of the species arranged by
them under the succeeding family {Eloaites) seem to form
a natural passage between the Land and Marsh Tortoises.

Such are Cistudo Carolina and Emys Muhlenburgii, which
are in reality Paludines, or Marsh-Tortoises, with distinct

toes, though they possess only very short membranes and
but slightly palmated feet.

The principal characters which distinguish the Chersites

or Chersians from the three other divisions of the order
Chelonians are thus denned :—Body short, oval, convex,
covered with a carapace and a plastron ; four feet ; no
teeth. But MM. Dumeril and Bibron remark that the
principal distinction may be enunciated by this simple
term drawn from the conformation of the limbs, and which
indicates perfectly the manner of life of the group

—

stumpy feet (des pattes en moignon) :—this would recall

the condition of those feet, namely, that they are short,

unshapely, though nearly of equal length, with toes but
little distinct, nearly equal, immoveable, united by a thick

skin, and conglomerated into a sort of truncated mass,

callous in its periphery, on the outside of which one only

distinguishes norny cases, a sort of hoofs which, for the
most part, correspond with the last phalanges they incase,

and would consequently show that these animals live only
on the land, never in the water. The other three group*
differ from the last and from each other in the form of the

feet.

The Thalassites, or Thalassians, have the carapace very
much depressed, and their two pairs of feet, unequal in

length, arc flattened into the form of oars or solid fins, be-
cause their toes are always conjoined and hardly distinct

from each other, incased as they are in these paddles.

The Elodites, or Elodians, have the toes separate, or

rather separately moveable, furnished with crooked claws*

most frequently palmated or united at their base by mem-
branes, nearly as in the Ducks ; but the transition of these

last three families is, so to speak, insensible on the one
side between the species of the genus Cistudo, and on the

other between Chelys and all the species generally known
as Soft Tortoises.

These last, the Potamiles, or Potamians, have also the

toes palmated or connected by membranes ; they have
pointed claws, three in number only, on each foot ; their

pointed and trenchant beak is constantly furnished exter-

nally with folds of the skin, like lips, appendages which
have hitherto been only observed in this family. In addi-

tion their bony carapace is covered with a coriaceous skin,

the edges of which in the greater number remain flexible

and floating on the sides of the body.

1st Family, Chersians— Land-Tortoises.

Family Character.—Chelonians, with a very convex

carapace ; limbs short, equal ; feet in the form of rounded,

callous stumps, with indistinct unguiculate toes.

Moveable behind, where it is, as it were,

articulated 4, Kinixys.

Immoveable
;
[four only • . 2, Homopus.

nails on Iheffive : front offmoveable . 3, Pyxis,

anterior feet I. the plastront immoveable 1, Testudo.

Genus, Testudo.

Characters.—Feet with five toes, hind-feet with Hwr
nails only

;
carapace of a single piece ;

sternum not move-

able anteriorly.

This genus is divided by MM. Dumeril and Bibron into

three sections, or subgenera :

—

1. Those species which have the posterior portion of

their plastron moveable : these correspond with the genera

Chersus, of Wagler
;
Testudo, of authors ; Chersina, of

Gray.
2. Those species whose plastron is solid in all its parts,

or of a single piece covered w ith twelve plates.
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3. Those species which have the sternum equally im-

moveable, but covered with eleven horny plates.

These sections embrace twenty-two species.

In the first section Testudo marginata, Schcepf., and
Testudo Mauritiamca, Dum. and Bibr., are placed.

In the second are Testudo Grtsca, Linn. ; Tettudo geo-

metrica, Linn. ; Testudo actinodes, Bell ; Testudo parda-
lis. Bell ; Testudo sulcata, Miller ; Testudo nigrita, Dum.
and Bibr. ; Testudo radiata, Shaw ; Testudo tabuiata,

Walbaum; Testudo carbonaria, Spix; Testudo Polyphe-
mus, Daud. ; Testudo Schtceiggeri, Gray ; Testudo ele-

phantina, Dum. and Bibr. ; Testudo nigra, Quoy and
Gaim. ; Testudo gigantea, Schweigg. ; Testudo Daudinii,

Dum. and Bibr. ; Testudo Perraultii, Dura, and Bibr.

In the third are, Testudo angulata, Dum. and Bibr.

;

Testudo Graii, Dum. and Bibr. ; Testudo peltastes, Dum.
and Bibr. ; and Testudo Vosmaefi, Fitzing.

For an account of the habits of Land-Tortoises we turn to

the records oftwo acute and eloquent observers, whose narra-

tives it would be unjust to give in other words than their own.
White of Selborne thus writes to the Honourable

Daines Barrington, from Ringraer, near Lewes, in October,
1770 :—' A land-tortoise, which has been kept for thirty

years in a little walled court belonging to the same house
where I am now visiting, retires under ground about the
middle of November, and comes forth again about the

middle of April. When it first appears in the spring it

discovers very little inclination towards food, but in the

height of summer grows voracious ; and then as the sum-
mer declines, its appetite declines; so that for the last

six weeks in autumn it hardly eats at all. Milky plants,

such as lettuces, dandelions, sow-thistles, are its favourite

dish. In a neighbouring village one was kept, till by tra-

dition it was supposed to be a hundred years old—an
instance of vast longevity in such a poor reptile.'

Again in April, 1772, White writes to the same corre-

spondent :
—

' While I was in Sussex last autumn, my
residence was at the village near Lewes, whence I had
formerly the pleasure of writing to you. On the 1st of

November I remarked that the old tortoise formerly men-
tioned began first to dig the ground in order to the form-
ing its hybernaculum, which it had fixed on just beside a
great tuft of hepaticas. It scrapes out the ground with
its fore-feet, and throws it up over its back with its hind

;

but the motion of its legs is ridiculously slow, little exceed-
ing the hour-hand of a clock ; and suitable to the com-
posure of an animal said to be a whole month in perform-

ing one feat of copulation. Nothing can be more assiduous

than this creature night and day in scooping the earth and
forcing its great body into the cavity ; but as the noons of

that season proved unusually warm and sunny, it was con-

tinually interrupted, and called forth by the heat in the

middle of the day ; and though I continued there till the

13th of November, yet the work remained unfinished.

Harsher weather and frosty mornings would have quick-
ened its operations. No part of its behaviour ever struck

me more than the extreme timidity it always expresses
with regard to rain ; and though it has a shell that would
secure it against a loaded cart, yet does it discover as much
solicitude about rain as a lady dressed in all her best attire,

shuffling away on the first sprinklings, and running its

head up in a corner. If attended to, it becomes an excel-

lent weather-glass ; for as sure as it walks elate, and as it

were on tiptoe, feeding with great earnestness in the morn-
ing, so sure will it rain before night. It is totally a diur-

nal animal, and never pretends to stir after it becomes
dark. The tortoise, like other reptiles, has an arbitrary

stomach as well as lungs, and can refrain from eating as

well as breathing for a great part of the year. When first

awakened it eats nothing ; nor again in the autumn before
it retires : through the height of the summer it feeds vora-
ciously, devouring all the food that comes in its way. I

was much taken with its sagacity in discerning those that
do it kind offices ; for as soon as the good old lady comes
in sight who has waited on it for more than thirty years,

it hobbles towards its benefactress with awkward alacrity,

but remains inattentive to strangers. Thus not only " the

ox knoweth his owner, and the ass his master's crib," but
the most abject reptile and torpid of beings distinguishes

the hand that feeds it, and is touched with the feelings of
gratitude.' In a postscript he adds, that in about three

days after he left Sussex the tortoise retired into the ground
under the hepaticas.

In April, 1780, White again writes to Mr. Bairington
' The old tortoise that I have mentioned to you so often u

become my property. I dug it out of its winter dormitory
in March last, when it was enough awakened to express it.

resentment by hissing ; and, packing it in a box wit:,

earth, carried it eighty miles in post-chaises. The rattit

and hurry of the journey so perfectly roused it, that when
I turned it out on a border, it walked twice down to the

bottom of my garden ; however, in the evening, the

weather being cold, it buried itself in the loose mould
and continues still concealed. As it will be under m\
eye, I shall now have an opportunity of enlarging nn
observations on its mode of life ana propensities, anii

perceive already that, towards the time of coming forth,

it opens a breathing-place in the ground near its htsJ.

requiring, I conclude, a freer respiration as it becomo
more alive. This creature not only goes under the earth

from the middle of November to the middle of Apr:'.,

but sleeps great part of the summer ; for it goes to bed il

the longest days at four in the afternoon, and often dot?

not stir in the morning till late. Besides, it retires to re-:

for every shower, and does not move at all in wet dii> .-

When one reflects on the state of this strange being, it i* i

matter of wonder to find that Providence should best on

such a profusion of days, such a seeming waste of lon-

gevity, on a reptile that appears to relish it so little &> tu

squander more than two-thirds of its existence in a joyka.
stupor, and be lost to all sensation for months together u.

the profoundest of slumbers.
• While I was writing this letter, a moist and warn

afternoon, with the thermometer at 50°, brought forth

troops of shell-snails ; and, at the same juncture, th>

tortoise heaved up the mould and put out its head ; ax.-

the next morning came forth, as it were raised from th>

dead ; and walked about till four in the afternoon. Tin-

was a curious coincidence t a very amusing occurrence ! t.

see such a similarity of feeling between the two (ptptouu.

for so the Greeks call the shell-snail and the tortoise.'

Again White reverts to the ' old family tortoise ' iu th:

same letter:—'Because we call this creature an abjett

reptile, we are too apt to undervalue his abilities ai«.

depreciate his powers of instinct. Yet he is, as Mr. Poj
says of his lord,

'* much too w ise to wulk into a well;"

and has so much discernment as not to fall down an ha'

but to stop and withdraw from the brink with the read;>~
precaution. Though he loves warm weather, lie a,vu .l

the hot sun ; because this thick shell, when once he&U ".

would, as the poet says of solid armour, " scald w/'
safety." He therefore spends the more sultry hours unut
the umbrella of a large cabbage leaf, or amidst the warn.,
forests of an asparagus-bed. But as he avoids heat in th<
summer, so, in the decline of the year, he improves the

faint autumnal beams, by getting within the reflection c

a fruit-wall
; and, thougn he never has read that plane?

inclining to the horizon receive a greater share of warmth,
he inclines his shell by tilting it against the wall, to collect

and admit every feeble ray. Pitiable seems the condition
of this poor embarrassed reptile °. to be cased in a suit o;

ponderous armour, which he cannot lay aside ; to be
imprisoned, as it were, within his own shell, must preclude,
we should suppose, all activity and disposition for enter-

prise. Yet there is a season of the year (usually- tfu

beginning of June) when his exertions are remarkable.
He then walks on tiptoe, and is stirring by five in the

morning; and, traversing the garden, explores everj
wicket and interstice in the fences, through which he wit!

escape, if possible ; and often has eluded the care of thr

gardener, and wandered to some distant field. TV
motives that impel him to undertake these rambles seem
to be of the amorous kind ; his fancy then becomes intent
on sexual attachments, which transport him beyond his

usual gravity, and induce him to forget for a time hi»

ordinary solemn deportment.'

Mr. Darwin in his Journal describes the habits of Testudo
Indica, or rather one of the species that have been con-
founded under that name, and, not improbably, the Testudo
nigra of Quoy and Gaimard. He speaks of their numbers
as being very great, as indeed they always seem to have
been, for he quotes Dampier, who states that they are so

numerous, that five or six hundred men might subsist on
them for several months without any other sort of pro-
visions, and describes them as being so extraordinarily
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large and fat, that no pullet eats more pleasantly. The
day on which Mr. Darwin visited the little craters in the
Galapagos Archipelago was glowing hot, and the scram-
bling over the rough surface, and through the intricate

thickets, was very fatiguing. • But,' says Mr. Darwin, ' I

was well repaid by the Cyclopian scene. In my walk I

—et two large tortoises, each of which must have weighed
; least two hundred pounds. One was eating a piece of

tus, and when I approached, it looked at me and then
-tly walked away ; the other gave a deep hiss and

' in his head. These huge reptiles, surrounded by the
black lava, the leafless shrubs, and large cacti, appeared
to my fancy like some antediluvian animals.'

Mr. Darwin states his belief that these tortoises are
found in all the islands of the Archipelago

;
certainly in

the greater number, and thus continues his description :

—

• They frequent, in preference, the high damp parts, but
likewise inhabit the lower and arid districts. Some
individuals grow to an immense size. Mr. Lawson, an
Englishman, who had, at the time of our visit, charge of
the colony, told us that he had seen several so large that
it required six or eight men to lift them from the ground,
and that some had afforded as much as two hundred
pounds of meat. The old malesare the largest, the females
rarely growing to so great a size. The male can readily
be distinguished from the female by the greater length of
its tail. The tortoises which live On those islands where
there is no water, or in the lower and aridparfs of the
others, chiefly feed on the succulent cactus. Those which
frequent the higher and damp regions eat the leaves of
various trees, a kind of berry (called guayavita) which is

acid and austere, and likewise a pale green filamentous
lichen, that hangs in tresses from the boughs of the trees.

' The tortoise is very fond of water, drinking large quan-
tities, and wallowing in the mud. The larger islands alone
possess springs, and these are always situated towards the
central parts, and at a considerable elevation. The
tortoises, therefore, which frequent the lower districts
when thirsty, are obliged to travel from a long distance.
Henee, broad and well-beaten paths radiate off in every
direction from the wells even down to the sea-coast ; and
the Spaniards, by following them up, first discovered the
watering-places. When I- landed at Chatham Island, I

could not imagine what animal travelled so methodically
along the well-chosen tracks. Near the springs it was a
curious spectacle to behold many of these great monsters

;

one set eagerly travelling onwards with outstretched
necks, and another set returning, after having drunk their
fill. When the tortoise arrives at the spring, quite regard-
less of any spectator, it buries its head in the water above
its eyes, and greedily swallows great moufhfuls, at the
rate of about ten in a minute. The inhabitants say that
each animal stays three or four days in the neighbourhood
of the water, and then returns to the lower country ; but
they differed in their accounts respecting the frequency of
these visits. The animal probably regulates them ac-
cording to the nature of the food which it has consumed.
It is however certain that tortoises can subsist even on
those islands where there is no other water than what falls

during a few rainy days in the year.
' I believe it is well ascertained that the bladder of the

frog acts as a reservoir for the moisture necessary to its

existence : such seems to be the case with the tortoise.
For some time after a visit to the springs, the urinary blad
dcr of these animals is distended with fluid, which is said
gradually to decrease in volume and to become less pure.
The inhabitants, when walking in the lower district, and
overcome with thirst, often take advantage of this circum
stance, by killing a tortoise, and if the bladder is full,

drinking its contents. In one I saw killed, the fluid was
quite limpid, and had only a very slightly bitter taste.
The inhabitants however always drink first the water in
the pericardium, which is described as being best. The
tortoises, when moving towards _any definite point, tr avel
by night and by day, and arrive at their journey'send much
sooner than would be expected. The inhabitants, from
observations on marked individuals, consider that they can
move a distance of about eight miles in two or three days.
One large tortoise which I watched, I found walked at the
rate of sixty yards in ten minutes, that is, 3G0 in the hour,
or four miles a day—allowing also a little time for it to eat
on the road. During the breeding season, when the male

fticr, the male utters a hoarse roar or

bellowing, which, it is said, can be heard at the distance cf
more than a hundred yards. The female never uses her
voice, and the male only at such times; so that when the
people hear this noise, they know the two are together.

They were at this time (October) laying their eggs".' The
female, where the soil is sandy, deposits them together, and
covers them up with sand ; but where the ground is rock)-,

she drops them indiscriminately in any hollow. Mr.
Bynoe found seven placed in a line in a fissure. The egg
is' white and spherical ; one which I measured was seven
inches and three-eighths in circumference. The young ani-

mals, as soon as they are hatched, fall a prey in great num-
bers to the buzzard with the habits of the caraenra. The
old ones seem generally to die from accidents, as from fall-

ing down precipices. At least several of the inhabitants
told me they had never found one dead without some such
apparent c*usc. The inhabitants believe that these ani-

mals, are absolutely deaf
;
certainly they do not overhear

a person walking close behind them. I was always amused,
when overtaking one of these great monsters as it was
quietly pacing along, to see how suddenly, the instant I

passed, it would draw in its head and legs, and uttering a
deep hiss fall to the ground with a heavy sound, as if struck

dead. I frequently got on their backs, and then, upon
giving a few raps on the hinder part of the shell, they
would rise up and walk away ; but I found it very difficult

to keep my balance. The flesh of this animal is largely

employed, both fresh and salted ; and a beautifully clear

oil is prepared from the fat. When a tortoise is caught,
ikin near its tail, so as to see

at under the dorsal plate is

is liberated ; and it is said

Deration. In order to

!nt to turn them like

p rpgajn, their upright posi-

the man makes a slit in

inside its body, whether
thick. If it i's not, the an
to recover soon from thjs

secure the tortoises, it is i

turtle, for they are often i

tion.
' It was confidently asserted that tbs tortoises coming

from different islands in the Archipelago were slightly dif-

ferent in form
; apd, {ht^ tp certain ^lipids they attained a

larger average; size than in others. Mr. Lawson main-
tained that he could at once tell from wlucp island any one
was brought. pnfortuuatcly, the specimens which came
home in the $£j»g'i-' were too small lo institute any certain

comparison. This tortoise, which goes by the name of
Testudo Indicm, is at present found Hi iu,apy parts of the
world. It is the opinion of Mr- Bell, (jnd sonic others who
have studied rfcptiles, that it is not improbable that they all

originally came from this Archipelago. W|ien it is known
how long these islands have been frequented, 'Jy '' 1(>

earners, and that they constantly took away numbers of
these animals alive, it seems very probable that they
should have distributed them in different parts of the
world. If this tortoise does po^ originally come from these
islands, it is a remarkable anomaly ; inasmuch as nearly all

the other land inhabitants seem to have their birthplace

here.'

Geographical Distribution of the Species (if Testudo.—
The last-quoted observation of Mr. Darwin is worthy of
much attention.

MM. Dumeril and Bibron, who, to prevent the confu-
sion hitherto arising from the application of the specific

name Indica to more ^han one species, have eliminated that

name altogether, g}ye the following as localities of the

species of Testdan, so far as they are kpown :—Asia, 5

;

Europe, 3
; coinnjpn to Europe and Africa, 1

;
Africa, 7

;

common to Africa, arid America, I ?

;

Testudo tulcOM will serve tor an T
genus: it is the species assigned to

*

with a?.

eiica, G.

'ration of this

and America
(guy is stated to have Jp'mself collected

Tcrtudo iulcita.
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the young of Testudo sulcata in Patagonia, where, accord-

ing to him, the species is very common. MM. Dumeiil
and Bibron declare that other specimens come without
doubt from Africa.

Genus Homopus, Dum. and Bibr. Characters.—Four
toes only on each loot, and all unguiculate

; carapace and
sternum of a single piece.

Species, Homopus areolatus (South Africa, Madagascar)

;

Homopus signatus (South Africa).

Genus Pyxis, Bell. Characters.—Feet each with five

toes, the posterior ones with four nails only
;
carapace of a

single piece ; sternum moveable anteriorly.

This genus is the only Land Box Tortoise ; but an ana-
logue (Sternothatrus) occurs among the Marsh Tortoises
in the division of Pleurodere Elodians.

The anterior portion of the plastron of Pyxis, which is

susceptible of motion, is of very small extent, 'for it only
reaches, backward, to the space of the two first pairs of
sternal plates, and consequently it is under the strongly
indicated suture of the second with the third pair that the
clastic ligament which performs the office of a hinge is

seen. By means of this sort of moveable door or lid, the
Pyxis can, by lowering it at will, protrude its head and its

fore-feet, and by raising it, shut itself up in a sort of box,
for the edges of this hinged operculum closely fit those of
the carapace, which serve it as a door-case. The animal

P> \u v*c\mr\Hn, *ecn fr<»n below

t'nen has nothing to fear, because its sternum protects
behind, by its enlargement, the space by which the feet

and the tail can be put forth and deeply drawn up.
But one species, Pyxis arachnoides, is known. (Conti-

nent of India, and the islands of the Indian Archipelago.)
Genus Kinixys, Bell. Characters.—Feet with five toes,

the posterior ones with four nails only; carapace move-
able behind ; sternum of a single piece.

MM. Dumenl and Bibron observe that this is the most
curious of the family Chersites. The Chelonians that
compose it alone enjoy the faculty of moving the posterior
part of their carapace in order to lower it and apply it

against the plastron, so as completely to close the osseous
box behind, as the Pyxides close theirs before when they
elevate the moveable anterior portion of their plastron.
But, as we have seen, the mobility of the anteriSr part of
the sternum is in Pyxis due to the presence of an elastic
ligament which performs the office of a hinge, whilst in

Kinixys the carapace offers no really moveable articula-
tion ; the bones, the vertebrae, and ribs are the parts
which bend. In consequence of this elasticity of the
bones and their thinness, the carapace can be moved down
to approximate the sternum. The sinuous line on which
this flexion operates is indicated externally by a slight
space, which is filled by a sort of fibro-cartilaginous tissue.

This undulated line exists between the antepenultimate
and the penultimate margino-lateral plate.

The three known species have not, like all the other
Chersians, the abdominal plates much more extensive
than the other horny plates of the sternum, which, joined
to the enlargement and the rounded contour of the plas-
tron behind, approximates them in a certain degree to
Cistudo, the first genus of the Elodians.

Species.

—

Kinixys Homeana (Guadaloupe, DemeranO

:

Kinixys erosa (Deraerara) ;
Kinixys Belliana (locality un-

known : warm parts of America probably.
Pausanias notices a Land Tortoise in the woods of Ar-

cadia, whose shell was used to make lyres.

II. Family Elodians—Marsh Tortoises.

Geographical Distribution of the Family.—MM. Du-
menl and Bibron observe that of the four families which
compose the order Chelonians, that of the Elodites is the
most numerous in genera, and above all in species. For
Marsh Tortoises have been found in the Old World and in
the New, and even in Australasia, where hitherto not one
species of Chersites has been detected. America pro-
duces more species of Elodians than all the rest of the
world put together ; for, of the seventy-four species which
compose that family, forty-six are exclusively American,
and the remaining twenty-nine are divided between Aus-
tralasia and the Old World. The cause of this dispropor-
tion rests in the vast body of water, which, in the form of
lakes, ponds, and marshes, covers a certain portion of the
American continent, as well as in the great rivers and tri-

butary streams which traverse it in all directions. Africa,
where the territory differs so much from that of America
in this respect as well as in so many others, possesses but
six species, three of which have at present been only found
in Madagascar, one at Bourbon, and another at Cape Verd

;

whilst this same Africa is rich in Land Tortoises. Of the
twenty-nine Elodians which are strangers to America, two
only, Platemys Macquaria and Chelodina Nova Hol-
landses, are natives of the last-mentioned country. Thice
belong to Europe, six to Africa, and the eighteen which
remain out of the total number come from the East Indies
or the Oriental Archipelago ; that part of Asia, in short,
which is most watered. But of all the Indian Elodians not
one has the pelvis anchylosed to the plastron as well as to
the carapace, and consequently immoveable ; nor the neck
retractile under one of tne sides of the buckler ; whilst the
two New Holland species and the African Elodians arc,
on the contrary, in that condition ; that is to say, Plcuro-
deres, which subfamily has its head-quarters *

in South
America; for, out of twenty-three species of Elodians
which there inhabit, five Cryptoderes only were known to
MM. Dumenl and Bibron, but not a single Pleurodere
existing in North America : the six African species belong
also to the Cryptoderes.

Habits of the Elodians.—These differ very much from
those of the other three great groups of Chelonicns. The
Marsh Tortoises have not the slowness of the Land Tor-
toises. They swim with facility, and on land make much
quicker progress than the Chersians. They frequent small

Digitized byGoogle



TOR 73 TOR
streams whose course is not too rapid, lakes, ponds, and
marshes: they are not almost entirely vegetable-feeders,

like the Chersians and Thalassians, but, like the Pola-
mians, prey on living animals ; river-mollusks, Anurous
and Urodele Batrachians, and Annelids are their food.

The sexes remain in conjunction for many weeks at one
time of the year. The eggs are generally spherical, with a
calcareous shell, and white, like those of the other Che-
lonians. The females deposit them in shallow cavities,

which they hollow out in the earth, nearly in the same
manner as the Land Tortoises ; but the Elodiarts prefer the
banks of the waters where they dwell, in order that their

young ones may the more easily there find refuge from
their numerous enemies. The number of eggs varies ac-

cording to the species, and probably according to the age
of the individuals, for the females are capable of producing
fertile eggs for some years before they have attained their

full growth.
Subfamily, 1.—Cryptodere Elodians.

Cryptoderes are not only distinguished from the Pleuro-
d#res by the power of completely concealing their cylin-
drical neck with its sheath of loose skin under the middle
of the carapace ; but also by their head, whieh is nearly
equal in width to its height at the occiput. The eyes are
always lateral, and their orbits so large that the diameter
of the cavity nearly equals a fourth of the total extent of
the cranium considered with regard to its length. The
jaws of the Cryptoderes are stronger than those of the
Pleuroderes ; sometimes they are simply trenchant, some-
times more or less dentilatcd on their edges, which are
st raight, or sometimes sinuous. In the greater number of
species the anterior extremity of the upper beak offers a
large notch, on each side of which may be seen pretty con-
stantly a rather strong tooth ; in which case it is rare for

the corresponding extremity of the mandible not to curve
upwards towards the muzzle in a sharp point. In short, in

such cases the upper beak closely resembles that of the
FALCOMDi:.

1st Subgenus.

—

The C/ausi/es.

Genus Cistudo, Fleming, reformed by Gray. Characters.—Feet with five toes, the posterior with four claws only
;

plastron wide, oval, attached to the buckler by a cartilage,

moveable before and behind on the same transversal mesial
hinge, furnished with twelve plates

;
twenty-five marginal

horny plates or scales.

Species.

—

Cistudo Carolina, Cistudo Amboinensis, and
Cistudo trifasciata.

2nd Subgenus.

—

The Gapers.
Species.

—

Cistudo Europara and Cistudo Diardii.
Genus Emys, Dum. and Bibr. Characters.—Feet With

five toes, the posterior with four nails only
;
plastron w ide,

immoveable, solidly articulated upon the carapace, fur-
nished with twelve plates ; two axillary and two inguinal
shells ; head of ordinary size, tail long.

1st Group.

—

European Emydes.
Species.

—

Emys Caspica ; Emys Sigriz.
2nd Group.

—

American Emydes.
Species.

—

Emys punctularia, Emys marmorea, Emys
pulcliella, Emys geographica, Emys concentrica, Emys
serrata, Emys Dorbigni, Emys imgata, Emys decussata,

Emys rubriventris, Emys rugosa, Emys Flondana, Emys
ornata. Emys concinna, Emys reticulata, Emys guttata,

Emys picta, Emys Bellii, and Emys Muhlenbergii.
3rd Group.

—

African Emys.
Species.

—

Emys Spengleri.

4th Group.

—

Oriental Emydes.
Species.

—

Emys Trijuga, Emys lieevesii, Emys Hamil-
tonti, Emys Thurjii, Emys tec.ta, Emys Bealei, Emys cras-

ticollis, Emys spinosa, Emys ocellata, Emys trivittata,

Emys Duvaucellii, and Emys lineaia.

Genus Tetraonyx, Lesson. Characters.—Five toes, one
of them without a nail on all the feet ; sternum solid,

wide, furnished with six pairs of plates
;
twenty-five mar-

ginal scales.

Species.

—

Tetraonyx Lessonii (East Indies), and Te-

traonyx Baska (East Indies).

Genus Platysternon, Gray. Characters.—Head armed
or shielded, and too large to enter under the carapace ;

upper jaw hooked; sternum wide, immoveable, fixed

solidly to the carapace, with short ala; ; three sterno-costal

scales ; five nails on the anterior feet ; four only on the

posterior feet ; tail very long, scaly, without a crest.

Species.—Platysternon mcgaeephalum (China).

P. C, No. 1501.

Genus Emysaura, Dum. and Bibr. Characters.—Head
large, covered with small plates ; muzzle short ; two bar-
bies under the chin : plastron immoveable, cruciform,
covered with 12 plates ; three sterno-costal scales ; five nails

on the fore feet, four on the hind feet ; tail long, surmounted
by a scaly crest.

Species.

—

Emysaura serpentina (North America, where
it lives in lakes and rivers, feeding on fish, and, as it would
seem, on young birds). This is fesiudo serpentina, Linn.

;

Chelydra serpentina, Schweigg. ; and Chelonura serpen-
tina of Say, &c.

Emyuura serpentina.

Genus Staurotypus, Wagler. Characters.—Head sud-
quadrangular, pyramidal, covered in front with a single
very delicate scale only

;
jaws more or less hooked ; barbies

under the chin
;

twenty-three limbar scales ; sternum
thick, cruciform, moveable in front, furnished with eight
or eleven scales

;
axillary and inguinal scales contiguous,

placed on the sterno-costal sutures ; anterior feet with five
nails

; posterior feet with four only.
Species.

—

Staurotypus triporcatus (Mexico : River Al-
varedo) ; and Staurotypus odoratus, so called from the
musky odour which it is said to exhale (North America,
where it lives in marshes and muddy currents, feeding on
small fishes, worms, and mollusks).
Genus Kinosternon, Wagler. Characters.—Head sub-

quadrangular, pyramidal ; a single rhomboidal plate upon
the cranium

;
jaws slightly hooked ; barbies under the

chin ; scales of the shell slightly imbricated ; limbar plates
to the number of 23 ; sternum oval, moveable before and
behind on a fixed piece, furnished with eleven scales ; alie

short, narrow, sub-horizontal; a very large axillary plate
and an inguinal still larger ; tail long (in the males), un-
guiculate.

Species.

—

Kinosternon scorpio'ides fSouth America, in
marshes and on river-banks) ; Kinosternon Pennxylvanicum
(United States of America, where it lives in muddy waters,
feeding on small aquatic animals, and exhaling a strong
musky odour) ; Kinosternon hirtipes (Mexico).

Subfamily 2.—Pleurouere Elodians.

The Pleuroderes, as their name indicates, have, all of
them, the neck retractile upon one of the sides of the
anterior aperture of the carapace; but they are never able
completely to draw it in between their fore-feet and under
the middle of the buckler and plastron, like the Cryplu-
deres.

Genus Peltocephalus, Dum. and Bibr. Characters.—
Head large, subquadrangular, pyramidal, covered with
large, thick, slightly imbricated plates

;
jaws extremely

strong, hooked, without dentilations ; eyes lateral
;
plates

of the carapace slightly imbricated; no nuchal plate ; feet

slightly palmated : two large rounded scales at the heels;

nails straight, robust; tail untruiculate.

Species.

—

Peltocephalus lYacaxa (South America

;

Cayenne, Brazil).

Genus Podocnemis, Waaler. Characters. — Head
slightly depressed, covered with plates; front hollowed
with a large longitudinal furrow

;
jaws slightly arched,

without dentilations ; two barbies under the chin ; no
nuchal plate ; sternum wide, immoveable ; feet largely

palmated, the posterior ones carrying at the heels two
large but delicate rounded scales ; tail short, not unguicu-
late.

Species.

—

Podocnemis expansa (South America; Ca-
yenne ; where it lives in streams and rivers) ; Podocnemis
Dumeriliana (same locality).

Genus Pentonyx, Dum. and Bib. Characters.—Head
large, depressed, covered with plates; muzzle rounded;
jaws slightly arched, trenchant ; two barbies under the

Vol. XXV.—
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chin ; no nuchal plate ; sternum immoveable ; five claws
on all the feet ; tail moderate, not unguiculate.

Species.—Pentonyx Capensis (Cape of Good Hope
;

Senegal ; and Madagascar)
; Pentonyx Adansonii (Cape

Verd).
Genus Sternothcerus, Bell. Characters.—Head de-

pressed, furnished with great plates ;
jaws without deniza-

tions ; no nuchal plate ; sternum wide, with very narrow
lateral prolongations ; free anterior portion of the plastron
rounded, moveable : five claws on each foot.

Species.

—

Sternothesrus niger (Madagascar) ; Sterno-
thcerus. nigricans (same locality) ; Sternothcerus castaneus
(same locality ).

Genus Platemys, Wagler, as reformed by MM. Du-
meril and Dihron, comprising part of Hydraspis of Gray,
Platemys, Rhinemys and Phrynops of Wagler. Charac-
ters.—Head flattened, covered with a single delicate scale

or with a great number of small irregular plates
; jaws

simple ; two barbies under the chin
;
carapace very much

depressed ; sternum immoveable ; five claws on the fore

feet, four on the hind.

Species.

—

Platemys Martinella (Brazil and' Cayenne)
;

Platemys Spixii (Brazil); Platemys radiolata (Brazil, where
it lives in the marshes)

; Platemys gibba ; Platemys Geoff-
reafia (young sent from Buenos Ayres by M. d'Orbigny)

;

Platemys Wiaglerii (Brazil)
;
Platemys Nieuwiedii (Bra-

zil)
;
Platemys Gaudichaudii (Brazil)

;
Platemys Hilarii

(Brazil); Platemys Miliusii (Cayenne); Platemys rufipes
(Brazil ; banks of the River Solimoens)

;
Platemys Schweig-

gerii (South America) ;! Platemys Macquaria (Maequarie
River, New Holland).

Genus Chelodina, Fitzinger. Characters.—Head verv
long and very flat, covered with a delicate skin ; muzzle
short, gape wide, jaws feeble, without dentilations ; no
barbies to the chin ; neck very much elongated ; a nuchal
plate, plastron immoveable, very wide, rounded in front

and solidly fixed on the carapace ; sternal alse very short

;

intergnlar scale larger than each of the gulars ; four claws
on each foot ; tail excessively short.

Chelu-liaa Nova IlolUodiaj.

tidiep ; Chelodina fia-
rimi/iani (South America

:

Species.

—

Chelodina Nova Holt,

vilabris (Brazil) ; Chelodina Mi
sent from Buenos Ayres by M. d"Orbigny
Genus Chelys, Dum. and Bibr. Characters.—Head

much depressed, wide and triangular; nostrils prolonged
into a proboscis; gape wide, jaws rounded, of but little

thickness ; neck furnished with long cutaneous appendages,
two barbies to the chin : a nuchal plate ; five claws on
the fore-feet, four on the hind.

The gape extends beyond the ears. MM. Dumeril and
Bibron remark th;it the jaws are rounded, narrow, and not

simply covered w ith soft skin, as Cuvier, Wagler, and Gray

believed, but protected by horny cases, like L_
other Chelonians: only in Chelys they are -

delicate.

Species.

—

Chelys Matamata (South America, Cayenne
in stagnant waters). A female lived some months at T
and laid three eggs, one of which was hatched
young animal preserved in the Paris Museum.

Chelys Matamata.

3rd Family .—Potamians, or River-Toi._
The species belonging to this family live col

the water, only coming out occasionally.
Geographical Distribution of the Potamtans.—MJL

Dumeril and Bibron state that no species of this farmJi

have been observed in European rivers. All those whirl
have been described and whose country is known, coot
from the streams, rivers, or great fresh-water lakes of nV
warmer regions of the globe—from the Nile and the

*~

in Africa ; from the Euphrates and Ganges in
from the Mississippi and Ohio, or some of the
flow into them, in America : but MM. Dumeril and
add that we are far from knowing all the species,
have been a long time confounded under one
(Trionyx).

Habits, tf-c. of the Potamians.—It would seem that i

viduals of this family attain a large size. MM
men] and Bibron quote Pennant as mentioning some
weighed 70 lbs. ; one which he kept three months weighet
20 lbs., and its buckler was 20 inches in length, ndt

reckoning the neck, which measured 13$ inches. Thar
mode of life and habits seem to have great similarir;
They swim with much ease both on the surface and .

mid-water. The lower part of their body is generally paW
white, rosy, or bluish ; but their upper parts vary i:

tints, which are most frequently brown or grey. :

irregularly marbled, dotted, or ocellated spots. Straight
or sinuous brown, black, or yellow lines are disposed srm-
metrically on the right and left, principally on the fatal
parts of the neck and on the limbs. During the nighte.
and when they believe themselves to be secure from dan-
ger, the Potamians come to repose on the islets, the rods
the fallen trunks of trees upon the banks, or floating tim-

ber, whence they precipitate themselves into the water at

the sight of man, or at the least alarming noise. They
very voracious and agile, and pursue, as they swim,
tiles, especially young" crocodiles and fishes. Their
being esteemed, they are angled for with a hook and
baited with small fish or living animals, or with a
bait, to which the angler gives motion and apparent
for they are said never to approach a dead or immov
prey.* When they would seize their food or defend th
selves, they dart out their head and long neck with th«
rapidity of an arrow. They bite sharp w ith their trenchant
beak, and do not let go till they have taken the piece
seized out ; so that their bite is much dreaded, and the
fishermen generally cut off their heads as soon as they h»Te
caught them.
The males appear to be fewer in number than

males, or, at least, they come less frequently to the
of rivers, where the females resort to deposit their
hollows, which contain from fifty to sixty. The :

varies according to the age of the females, which are lea
fruitful in proportion to their youth. The eggs are spheri-
cal, their shell is solid, but membraneous or slightly cal-
careous.

Genus Gymnopus, Dum. and Bibr. (Trionyx, Geoff.,
Aspidonectes, WaglerV Characters.—Carapace with a car-
tilaginous circumference, very large, floating behind, and

* This mast be taken to apply to liviug animals only, for the Po
said to feed not merely on tbe youni of the crocodiles, but also
destroyers of their egg.' in the Kile and the Ganges.

hey have

the ft-
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|
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bone externally ; sternum too narrow behind

he limbs completely when the animal draws them
up under the carapace. Trionyx and Testudo fero.v of

authors.
Species.

—

Gymnopus spini/erus (North America, the
rivers of Georgia and Florida, as well as the lakes situated

above and below Niagara. Those sent to the Paris Mu-
seum by M. Lesueur were fished up in the Wabash, a river

which enters the territory of Indiana and of the Illinois,

and (alls, a little betore its junction with the Mississippi, into

the Ohio).
M. Lesueur states that towards the end of April, or most

frequently in May, the females of this species seek out on
1 he river-banks sandy spots for the deposit of their eggs :

sleeps often or fifteen feet elevation deter them not when
they are choosing places exposed to the sun. Their eggs
are spherical, and their shell is more fragile than that" of

the eggs of the species of Edolians living in the same
waters ; their eggs amount to from fifty to sixty. M. Le-
sueur counted in the ovary twenty ready for laying, and a
great quantity of others of variable dimensions, from that
of a pin's head to the much greater volume which they
attain when they are covered with their calcareous coat.

The retreats of these tortoises are on rocks and on the
trunks of trees overthrown in the river. They may be
taken with hook and line baited with a little fish

;
they arc

very voracious, and bite their captors, so that the prudent
cut off their heads. M. Lesueur was often bitten by those
he had

; they dart out their heads like lightning. The
young begin to show themselves in July. The flesh of
this species is very delicate.

Gymuopui Spiuiferm.

'

Gymnopus mutirus.—Trionyx mulic.us, Lesueur, Le-
conte, and Gray. (Same localities as G. Spini/erus.)
Gymnopus jEgyptiacus.— Trionyx jEgyptiacus, Geoff.,

Trionyx Niloticus, Gray. (The Nile, and, as it seems to

MM. Dumt'ril and Bibron, other African rivers ; for the
Trionyx labiatus of Bell, which in their opinion is this

species, has been sent from Sierra Leone.)
This is supposed to be the ipvs (Emys) of Aristotle

('De Part. Anim.," v. 9).

Gymnopus Ducaucelii—Trionyx Gangeticus, Cuv.,
Trionyx Hurttm, Gray (the Ganges)

;
Gymnopus ocel-

latus, Trionyx ocellatus, Hardwick, Trionyx Hurum
(the young% Gray (the Ganges)

;
Gymnopus lineatus,

Trionyx .Egyptiacus, var. TIardw., Trionyx tndicus,
Gray 'Ganges)

;
Gymnopus Javanicus—Trionyx Javani-

cut, Schweigg. (Java); Gymnopus subphtnus—Trionyx

subplanus, Geoff. (Ganges)
;
Gymnopus Euphraticus—

Trionyx Euphraticus, Geoff. (Tigris and Euphrates).

Genus Cryptopus, Dum. and"Bibr. {Trionyx, Wagl.

;

Emyda, Gray). Characters.—Carapace with narrow car-

tilaginous borders supporting above the neck and behind
the thighs small bony pieces ; sternum large, forming in

front a moveable door or lid which can hermetically close

the aperture of the osseous box. The posterior part of the

sternum furnished right and left with a cartilaginous oper-

culum, shutting the apertures which give passage to the

hind feet ; there is a third operculum, besides, to stop the

opening whence the tail issues.

Species.

—

Cryptopus granosus. Trionyx granosus,
Schweigg. (Pondicherry ; rather common on the coast of
G'oroniandel ; lives in fresh-water meers ; the flesh is eaten)

;

itopus Senegalensis (Senegal).

ily.—Thalassians, Sea Tortoises, or Turtles.

(Chelontadis, Gray ; Caretto'ids, Fitzing.
;

Ha/yche-
loues, Ritgen

;
Oiacopod Tortoises, Wagl).

This family is at once distinguished from all the others

by the comparatively depressed carapace, and the long
and broad paddles, the anterior of which are very much
prolonged when compared with the posterior ones. Indeed,
their limbs are entirely so modified as to become swimming
organs.

Geographical Distribution of the Family.—The Tha-
lassians are found in all the seas of warm climates, but
principally towards the torrid zone in the equinoctial

ocean, on the shores of the Antilles, Cuba, Jamaica, the

Caiman Isles, and St. Domingo; in the Atlantic Ocean,
at the Cape de Verd and Ascension Islands ; in the Indian
Ocean, at the Isles of Fiance, Madagascar, Seychelles, and
Rodriguez; at Vera Cruz in the Gulf of Mexico; and
at the Sandwich and Galapagos Islands in the Pacific 1

Ocean.
Habits of the Thalassians.—The turtles hardly ever

leave the sea, excepting for the purpose of laying their

eggs ; but some accounts state that they will crawl up the

shores of desert islands in the night, and clamber up the

edges of isolated rocks far at sea, for the puqjose of brows-
ing on certain favourite marine plants. They have been
seen in smooth water, as far as seven or eight hundred
leagues from the land, floating motionless on the surface

of the sea, as if they were dead, and it has been supposed
that they are then asleep. They dive well, and can re-

main beneath the surface a long time, as might be ex-
pected from the extent and volume of their arbitrary luni^i

capable of retaining and furnishing a sufficient quantity

of air while they are submerged.
MM. Dumeril and Bibron speak of the Potamiuns and

Turtles as exceptions to the rest of the Testudinata, which,
generally speaking, can produce no other sounds than
hisses : we find however from Mr. Darwin's account above
given, that the Great Land Tortoises, the males at least,

bellow loudly at the pairing season. The cries of the Po-
tamiuns and of some Chelonet have been noticed by
observers, and especially those of the Coriaceous Turtle

or Sphargis. Individuals of this last genus, when ham-
pered in nets or grievously wounded, have been heard to

utter loud roars, from which they derive their name.*
The food of the Thalassians consists principally of

marine plants; but it appears that some of them, especi-

ally those which exhale a musky odour, Chetone caouana
for instance, feed also on crustaceans and many species of

mollusks, the cuttles especially. Their jaws are robust,

like the beaks of birds of prey: solidly articulated and
worked with highly developed muscles : and their horny
beak, hooked above and below, is trenchant on the edges,

and must frequently serrated, so as to assist in securing a
slippery prey.

The circumstances which precede or accompany the act

of continuing the species are far from well known, Ihouglr.

the epoch of fecundation is pretty accurately fixed, ana
ordinarily takes place in the spring. The conjunction of

the sexes is of long continuance, but authors are not agreed

as to the mode of the cavalage, as it has been termed ; nor

as to its duration, some stating the time at fourteen or fif-

teen days, and others assigning twice that period. One
point seems certain, that the union takes place in the

water : but some sav that the male remains on the carapace

of the female the whole time ; others that the two plas-

* ^tpupayiZto, to roar or cry louuly.

L2
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trons have been seen in contact,* and the heads of the

two animals out of the water. Others, again, assert that the

union being effected, the two individuals remain reversed

more canino.

The circumstances attending the deposit of the eggs are

better known. To reach the destined spot, the females

have often to traverse the sea for more than fifty leagues,

and the males accompany them to the sandy beaches of

those desert islands selected for the places of nidification.

Arrived at the end of their voyage, they timidly come forth

from the sea after sunset ; and as it is necessary to leave

the eggs above high-water mark, they have often to drag
themselves to a considerable distance before they can hol-

low out their nests (about two feet in diameter) during the

night, and there lay at one sitting to the number of a hun-
dred eggs. This laying is repeated thrice, at intervals of

two or three weeks. The eggs vary in size, but are spheri-

cal, like tennis-balls ; and when they are laid, their in-

vesting membrane is slightly flexible, although covered

with a delicate calcareous layer. After slightly covering

the nest with light sand, the parent returns to the sea,

leaving the eggs to the fostering influence of a tropical

sun. The eggs are said to be hatched from the fifteenth

to the twenty-ninth day ; and when the young turtles come
out, their shells are not yet formed, and they are white as

if blanched. They instinctively make for the sea ; but on
their road, and as they pause before entering the water,

the birds of prey that nave been watching for the moment
of their appearance hasten to devour them ; whilst those

that have escaped their terrestrial persecutors by getting

into the sea, have to encounter a host of voracious fishes

and legions of ambushed crocodiles.

Those that escape attain, under favourable circumstances,

enormous dimensions. Individuals of the genus Sphargis
have been known to weigh from 1500 to 1600 pounds ; and
some Chelones, whose carapace has measured in its cir-

cumference more than 15 feet, and near 7 feet in length,

have weighed down more than from 800 to 900 pounds.

Aged turtles often cany about with them on their carapace

a little world of parasites, such as Flustra, Serpulee, Ba-
lani, and Coronulce; whilst certain Annelids securely fix

themselves at the origin or base of the limbs, where the

motion of the turtle cannot displace them.
Utility to Man, Chase, ^.—Though many of the other

Testudinata are highly useful to man, especially as articles

of food, none are of such great utility as the Thalassians.
The advantages to be derived from them were not lost

upon the antients ; and though Mercury is said to have
taken the first hint for the structure of a lyre from the
dried carapace and tendons of a tortoise (a Gymnopus,
probably), found by the god after an inundation of the
Nile, and which sounded when he struck ' the chorded
shell,' the benefits arising from the Thalassians are, if not

of so refined, of a much more substantial and varied

nature. The inhabitants of those countries where the

turtles grow to a large size do not merely derive from them
a supply of food, but they convert their carapaces into

boats, into huts, into drinking-troughs for their domestic
animals, and baths for their children. The Chelonophagi
of old, who inhabited the shores of India and the Red Sea,

converted the enormous shells of the turtles which they
caught into roofs for their houses and boats for their little

voyages, as Strabo and Pliny testify. The latter, in the

tenth chapter of his ninth book, enters at large upon the

subject.

As an article of food the Green Turtles, Toriues/ranches
of the French, are so highly prized, that they have become
a considerable article of commerce. The fat of many
species, when fresh, is used with success in lieu of butter

and oil in cookery ; and in those species which have a
musky odour {Chelones caouana and caretta for instance),

is used for embrocations, leather-dressing, and as lamp-
oil.

The Imbricated Turtles furnish that valuable article

tortoiseshell, or rather the best sorts of it, so highly prized

in antient and modern times, and so ornamental and useful

in the arts. The eggs of all the species, particularly those

of the Green Turtles, are excellent.

In proportion to the benefits derived from the spoils of

the turtles, the ingenuity of man has been sharpened by
his eagerness to acquire them. One of the most obvious

* Thii laat account may he well doubted by Urate who an conreriant with
Um OTfaaiaaUoB of the aniawia.

methods of capture was, and is, to watch the females u
they emerge from the sea to deposit their eggs, and then

turn them upon their backs on the high and dry sand,

where they helplessly remain till the captors come to fetch

them on the morrow. When the turtles lie floating oc

the sea, either for the purposes of sleep or respiration, the

turtle-fishers approach them quietly with a sharp harpoon,
carrying a ring at the butt-end, to which a cord is attached.

The harpooner strikes, and the wounded animal dives, but

is at last secured by the cord. In the South Seas skilful

divers watch them when so floating, and, getting undr:
the animals, suddenly rise, and so seize them. Mr. Dar-

win, with his usual felicity, describes another method o;

capture. In his account of Keeling Island, he says :—
' I accompanied (April 6, 1836) Capt. Fitz-Roy io an

island at the head of the lagoon: the channel was ex-

ceedingly intricate, winding through fields of delicately

branched corals. We saw several turtles, and two boa:*

were then employed in catching them. The method i>

rather curious: the water is so clear and shallow, thai

although at first a turtle quickly dives out of sight, yet m
a canoe or boat under sail, the pursuers, after no vert

long chase, com* up to it. A man standing ready in the

bows, at this moment dashes through the water upon the

turtle's back ; then clinging with both hands by the shell

of the neck, he is carried away till the animal becomes
exhausted, and is secured. It was quite an interesting

chase to see the two boats thus doubling about, and the

men dashing into the water, trying to seize their prey.

{Journal.)

But the most extraordinary mode of fishing is that said

to be practised towards the coasts of China and the Mo-
zambique, where turtles are taken by the aid of livin*

fishes trained for the purpose, and thence named fither-

fishes. The fact appears to have been known to Colum-
bus, and has been verified by Commerson and cited b)

Middleton and Salt. The fish is a species of Echeneis or

Remora, and the islanders who use it are said to proceed
in the following manner. They have, in their little boat,

tubs containing many of these fishes, the top of who*
head is covered with an oval plate, soft and fleshy at its

circumference. In the middle of this plate is a very coin-

plicated apparatus of bony pieces, disposed across in twa

regular rows, like the laths of Persian blinds. The number
of these plates varies from fifteen to thirty-six, according

to the species
;
they can be moved on their axis by meir>

of particular muscles ; and their free edges are furnished

with small hooks, which are all raised at once like tbt

points of a wool-card. The tail of each of the trained

fishes in the tubs is furnished with a ring, for the attach-

ment of a fine but long and strong cord. When the fisher-

men perceive the basking turtles on the surface of the sea.

knowing that the slightest noise would disturb the in-

tended victim, they slip overboard one of their Remora*
tied to the long cord, and pay out line according to the;r

distance from the turtles. As soon as the fish perceives

the floating reptile he makes towards it, and fixes himself

to it so firmly that the fishermen pull in both fish and

turtle to their boat, where the fish is very easily detached
by pushing its head in a direction from behind forwards,

and the turtle is secured.

Genus Chelone, Brongn. {Caretta, Merrem). Cha-
racters.—Body covered with homy scales or shells. One
or two nails on each foot.

1st Subgenus.

—

Chelonees Franches. Green Turtles.

Characters.—Discoidal plates to.the number of thirteen,

not imbricated. Muzzle snort, rounded. Upper jaw with

a slight notch in front and small dentilations on the sides

;

homy case of the lower jaw formed of three pieces and
having its sides deeply dentilated. A nail on the first toe

of each foot.

Species.

—

Chelone Mydas (the Atlantic Ocean. MM.
Dumenl and Bibron observe that this and the three fol-

lowing species are so similar, that it is possible for them to

form one species only : but they add that this question can

only be satisfactorily solved by those who have opportuni-

ties of comparing the living animals) ; Chelone virgata

(Teneriffe ; Rio Janeiro ; Cape of Good Hope ; New York

;

Indian Seas ; the Red Sea) ; Chelone maculosa (Malabar

Coast) ; Chelone marmorata (Island of Ascension).

2nd Subgenus.

—

Imbricated Chelones.

Characters.—Plates of the disk imbricated and thirteen

in number. Muzzle long and compressed. Jaws with
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straight edges without dentilations, curved slightly towards
each other at their extremities. Two nails on each fin.

Species.—Chelone imbricata. The Haick's-bill Turtle of
Catesby and Brown (Indian and American Oceans, the
Isle of Bourbon, the Seychelles, Amboyna, New Guinea,
the Havannahl. Flesh bad. Eggs very good.

(Mono imbricata.

3rd Subgenus.—Chelonees Caouanes. Logger-head Turtles.
Characters.—Plates of the carapace not imbricated.

Fifteen plates on the disk. Jaws slightly curved towards
each other at their extremity.

Species.

—

Chelone caouana, the Logger-head Turtle of
Catesby (the Mediterranean, also the Atlantic Ocean, Rio
Janeiro) ; Chelone Dussumierii—Chelonia olivacca of
Eschseholtz (China Seas and Malabar Coast).
Genus Sphargis, Merrem {Coriudo, Flem. ; Derma

tochelys, Blainv.). Characters.—Body enveloped in a
coriaceous hide, tuberculous in young subjects, completely
smooth in adults. Feet without nails. (Erpetologie.)

Species.—Sphargis Coriacea—Testudo Lyra, Donnd.
and Bechst. ; Tortue Luth of the French ; Coriaceous and
Tuberculatcd Tortoise of Pennant. (Atlantic Ocean.)
This turtle has been taken on many of the European coasts

several of large size (700 and 800 lbs. in weight) have been
captured on those of Britain. One case, where the capture
was effected off the coast of Scarborough, should be a
warning not to use it rashly as food. Pennant relates that
one of the three taken in 1748, or 17-19, was purchased by

Sphargto roriacca.

Rota* MKfhutb coiiacca.

a family who invited several persons to partake of it. A
gentleman present told the guests that the flesh was un-
wholesome, but one of the company persisted in eating of
it, and suffered most severely, being seized with dreadful
vomiting and purging : and yet the Carthusians, Pennant
tells us, are said to eat no other species. It would seem,
then, that the severe effect above noticed must have been
accidental, and the animal may have been in an unhealthy
condition. It is said to grow very fat ; but the flesh is

reported to be coarse and bad. The French name is

given probably upon the supposition that it was the
species used by the antients in the early construction of
the lyre.

Fossil Testudinata.

Cuvicr commences his admirable treatise upon Fossil

Tortoises by observing that the number of living species is

so considerable, that it is very difficult to decide whether
a fossil tortoise is or is not of an unknown species, inas-
much as it is not only necessary before arriving at this

conclusion to compare"the carapaces and plastrons covered
with their horny plates or scales, as they are ordinarily

seen in cabinets and represented in books, but also the
skeletons, so that the observer may accurately study the
joining of the ribs and other bones which concur to com-
pose their cuirasses. He names twenty-nine species that
he himself had stripped of their covering, and says that he
had performed that operation on others beside. Thus he
laid bare the characters which enabled him to distinguish

the fossils as far as his examined species went ; but he
adds, with his usual philosophical candour, that it is only
by induction that he could be guided in the case of those
species which he had not at his disposition.

Cuvicr bejrins with the fossil Trionyces, and distin-

guishes, 1, Those from the gypsum-beds of the environs of
Paris; 2, Those from the gypsum-beds of Aix ; 3, Those
from the molasse of the department of the Gironde

;

4, Those from the gravel and clay-beds of Hautevigne in

the department of the Lot and Garonne ; 5, Those from
the gravel-beds in the neighbourhood of Castelnaudry

;

and 6, Those from the sandy beds in the environs of
Avaray.
He next considers the Emydes, or Freshwater Tortoises,

noticing, 1, Those from the Paris gypsum-beds
; 2, Those

discovered together with crocodiles "in the Jurassic lime-
stone of the neighbourhood of Soleure

; 3, Those of the
ferruginous sand of Sussex ; 4, Those of the molasse of
la Grave and those of the molasses of Switzerland

; 5, Those
1

from our isle of Sheppey ; 0, Those from the environs of
Brussels ; and 7, Those from the marly sand (sable mar-
neux) of the province of Asti.

The Marine Tortoises, or Che.lonians, he divides into,

1, Those of the environs of Maestricht ; and 2, Those of the

slale of Claris.

The Land Tortoises noticed are, 1, Those of the environs

of Aix ; and 2, Those found in the Isle of France under
the volcanic beds.

The conclusions drawn by Cuvier are, that the tortoises

are as antient inhabitants of the world as the crocodiles
;

that they accompany the remains of the latter generally ;

and that as the greater number of their remains belong to

fresh-water or terrestrial species, they confirm the conjec-

tures drawn from the bones of crocodiles as to the exist-

ence of isles or continents which were frequented by rep-

tiles before the existence of viviparous quadrupeds, or at

least before there was a sufficient number of these last to

afford a quantity of remains at all comparable to those of

reptiles.

Cuvier concludes by stating that he further knows of the

remains of tortoises found in many different places, but
whose characters are but little or badly determined : thus

he remarks that some are found in the basin of Puy en Velay
with fresh-water shells and the bones of quadrupeds, anil

that there are some which appear to be marine in the blue

marls of the Plaisantin, so abundant in marine shells, bones

of whales, &c.
Hermann von Meyer refers to all the fossil Testudinata

known up to the time when he wrote (1832), but the fol-

lowing are the only species named :

—

Trionyces, Parisiensis, and Maunoir.
Emys : no specific names are given, except such as Emys

le Sussex, E. de Sheppey, ice, according to the localities

;

and Euristernum?, VVagl., is noticed from the Solenhofen

slate.
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It is the same with Chelone, with the exception of Che-

lone Hartricensis, and with

—

Testudo, with the exception of T. radiata t, T. antiqm,
and Testudinites Sellovii.

Professor Owen, in his paper read before the Geological

Society of London, in December, 1841, containing a ' De-
scription of 8ix Species of Marine Turtles (Chelones) from

the London clay of Sheppey and Harwich,' after quoting

the generalizations given in the latest works which treat

of Fossil Chelonians, and examining the evidence on which
those from the Eocene clay of Sheppey had been referred

exclusively to the fresh-water genus Emys by Cuvier and
others, points out the circumstances which invalidate the

conclusions that had been deduced from it. He then

proceeds to describe the fossils, and to show the characters

by which he has established the existence of five species

of marine Turtles from the London clay at Sheppey, and a
sixth species from the same formation near Harwich. The
following are the species named by him :

—

1, Chclone breviceps ; 2, Chelone longiceps ; 3, Chelone
latiscutata ; 4, Chelone. convexa ; 5, Chelone subcristala

;

6, Chelone planimentum. (Geol. Proc., vol. iii., 1841-1842.)

The same author, in his elaborate and highly satisfactory

Report on British Fossil Reptiles, gives the following

account of the order Chelonia

:

—
I. Family Testudinidce, Tortoises, or Land-Tortoises.

1. New Red-Sandstone Tortoises. The most antient of

the evidences of Chelonians in British formations appear

to Professor Owen to be referable to the Land-Tortoises
;

and he quotes the foot-prints from the quarries at Corn-
cockle Muir, and those subsequently discovered at the

quarries of Craigs, two miles east of Dumfries, as exam-
ples. [Salamandroioks, vol. xx., p. 340.]

2. Oolite Tortoises. Examples, impressions of horny
scutes about the size of those covering the carapace of a
tortoise ten inches in length, in the oolite slate of Stones-

field.

II. Family Emydidse, Fresh-water Tortoises.

1. An undetermined species in the museum of Professor

Pell, from the Eocene clay near Harwich.

2. Emys testudiniformis, Owen (Emys de Sheppey,

Cuv. ?), Sheppey.
3. Platemys Bowerbankii, Owen. Sheppey.
4. Platemys Bullockii, Owen. Sheppey.
5. Tretosternon punctatum. Owen. Purbeck limestone.

N.B. Closely allied to Vrionyx.
6. With regard to Platemys Mantelli, Emys de Sussex,

Cuv., Emys Mantelli, Gray, Professor Owen remarks
that the fossils discovered by Dr. Mantell in the Wealden
strata of Tilgate Forest, and the resemblance of which to

the flat species of Emydian discovered by M. Hugi in the

Jura limestone at Soleure has been pointed out by Cuvier,

are referable to the pleuroderal section of the Emydian
family, as arranged by MM. Dumeril and Bibron, and in

that section to the genus Platemys (Hydraspis, Bell) ; but
that not enough of the skeleton of any individual has yet

been obtained to afford a foundation for specific character.

7. Large Emydian from the Kimmeridge Clay. A bone
in the museum of Sir P. Grey Egerton, Bart., from Hed-
dington Pits, probably belonging to a species of Platemys.

8. Footsteps ofEmydians in New Red-Sandstone. Stoiir-

ton quarries, Cheshire.

Geuus Trionyx. Professor Owen remarks that cer-

tain British fossils from the secondary formation referred

to Trionyx have been proved to belong to another family

of Chelonians: the supposed Trionyx from the new red-

sandstone (Caithness) has been pronounced to be a ganoid
fish (genus Cocconteus) by Agassiz. Nor had Professor

Owen when he wrote (1841) seen any Chelonite from the

Wealden formation that could be confidently affirmed to

belong to Trionyx.
I. Femur from lias at Linksfield, in the possession of

Mr. Robertson of Elgin, 44, inches in length, and found with
remains of Plesiosaurus and Hybodus. Though not iden-

tical in form with any Trionyx with which Professor Owen
could compare it, he found it to resemble the modifications

of the bone in that genus more closely than in Tortoises,

Emvdians. or Turtles. He remarks that although some of

the Turtle.- of the Eocene period, as the Chelone longiceps,

present such modifications of the jaws as seem to have
adapted them to habits and food analogous to those of the

Trwnyx, yet evidences of this genus, to which the destruc-

tion of the eggs and young of crocodiles is more particu-

larly assigned in the Nile and Ganges, are not wanting in

certain localities where the London clay appears to ha\t
been deposited under circumstances analogous to those ai

the termination of equally gigantic rivers ; and he adds
that unequivocal portions of a true Trionyx have beeu
obtained from the Eocene clay at Sheppey, and at Brackle-
shara, and that they are also associated, as in the Pah*
basin, with remains of Anoplotherium and Palceotherium
in the Eocene limestone deposits in the Isle of Wight.

III. Family Chelonidse, Thalassian family, or Turtles.
1. Chelone planiceps, Owen. Portland sandstone.
2. Chelone obovata, Owen. Purbeck limestone.
3. Wealden Chelone, an undetermined species- Portion-

of the carapace, plastron, and bones of the extremities r

a large species of marine turtle, some of then) incraatinj
individuals nearly three feet in length—discovered Dy Dr.

Mantell in the Wealden strata of Tilgate Forest (figured m
the Doctors Illustrations of the Geology nf Sussex). Thb
species in Professor Owen's opinion comes newest to Che-

lone planimentum of the Harwich Eocene clay!

4. Chelone pulchriceps, Owen. Superincumbent bei
of the lower greensand; greensand near Barnwell, Cam-
bridge.

5. Chelone Benstedi, Owen. (Emys Benstedi, Mant.
Chalk

; Durham, Kent.
Professor Owen then proceeds to notice the Eocene Ter-

tiary Chelones (see above, his paper read before the Geo-
logical Society of London), and concludes by observins.
that the indications of Chelonites from Eocene strata it

the works of Parkinson, Woodward, and Konig, being un-

accompanied by the anatomical deductions essential to tht

establishment of their true affinities, have been either mi>-
interpreted or neglected ; and except the citation of Wood-
ward's Chelone Harvieensis, in M. H. von Meyer's com-
pilation, the existence in the London clay of fossil Emyti ,

alone has been recognised in the latest summaries of tht

present branch of paleontology. ' These therefore,' con-
tinues the Professor, ' could indicate but little differenct
between the present Fauna and that of the Eocene period
in regard to the Chelonian order. But the case assumes i

very different aspect when we arrive at the conviction that

the majority of Sheppey Chelonites belong to the marine
genus Chelone, and reflect that the number of exonf
Eocene turtles from that limited locality exceeds that

of all the well-determined species of Chelone now known
to exist. For notwithstanding the assiduous search of thr

naturalist-collectpr, and the attractions which the shcL
and flesh of turtles offer to the commercial voyager, the tro-

pical seas, though so often traversed, have not as vet

yielded more than five good species of Chelone; and' of

these only two, as Chelone myaas and Chelone caretia, are
known to frequent the same locality. Now, whilst it e
obvious that but a small proportion of the organized trea-
sures of the vast deposit of petrified mud and clay which
fills the London basin have been brought to light, the
results of the examination of fossil Chelonites evidently
show that the antient ocean of the Eocene epoch was more
abundantly provided with turtles, and that these presented
a greater variety of specific modifications than the same
extent of ocean in any of the warmer parts of the earth at
the present day.

' The indications which the Sheppey turtles give, in
conjunction with the other organic remains from the same
depository, of the higher temperature that prevailed in the
latitude in which they lived, cannot be overlooked

; yet ai
the same time the conditions which allow the attainment
of the size which the present tropical turtles often exhibit,
would seem not to have been present in the time and place
of existence of the extinct species of Chelone above enume-
rated ; and again, the affinities to the fresh-water forms
which the skeletons of some of the Eocene Chelones exhibit,
accord with the indications that they inhabited the aestuary
of a great river.'

TORTOLA. rViRGiif Islands.]
TORTCNA, the Province of, an administrative division

of the Sardinian States, is bounded on the north by the
Po, which divides it from the province of Mortara ; east
by the provinces of Vog^hera arid Bobbio

; south, by the
Ligurian Apennines, which separate it from the duchy of
Genoa

; and west by the province of Alessandria. The rivers
or torrents Scrivia and Curone, both affluents of the Po.
rise in the Ligurian Apennines, and cross the province of
Toitona from south to north. The province contains about

Digitized byGoogle



TOR 70 TOR
50,000 inhabitants, distributed in fifty communes. The
head town, Tortona, built upon an eminence near the

Scrivia, is a bishop's see, and has about 9000 inhabitants,

several churches and convents, and a royal college. In

the cathedral is an antient basso-rilievo representing in the

centre the downfall of Phaeton, and on the sides Castor
and Pollux, with two Greek inscriptions underneath, the

meaning of one of which is. that daring shows noble blood,

and that of the other is, the mere truism that no one is

immortal. fValfry, Voyages pji Itulie.) The citadel of

Tortona was built by king Victor Amadeus III., and
destroyed by the French in the revolutionary wars. West
of Tortona, in the direction of Alessandria, is the' plain of

Marengo, with the villages of Marengo and San Giuliano,

where Bonaparte gained an important victory over the

Austrians, in June, 1800. Tortona was antiently a town
of the Ligurians, and was called Derton, or Dertona. After
the Roman conquest it became a colony (Pliny, Hist.,

iii. 7), and was a place of importance, being situated on
the road leading from the banks of the Po to the coast of

Liguria and Southern Gaul. In the middle ages Tor-
tona was a free municipal community. It joined Milan
and other Lombard cities in their resistance against the

emperor Frederic L, was besieged and taken by him after

an obstinate defence, and was plundered and partially

destroyed, a.d. 1154. The people of Pavia, who were old

rivals of those of Tortona, joined the imperial troops,

and showed themselves most eager for the destruction of

their neighbours. The citizens of Milan assisted those of

Tortona in rebuilding their walls, but Tortona never

After recovered its former prosperity. It joined the

Lombard league, and was included in the peace of Con-
stance. It passed successively under the dominion of the

Visconti, and of the Spanish governors of Milan, and was
taken and retaken by the French, Spaniards, Austrians,

and Picdmontese in the wars of the seventeenth and
eighteenth centuries, and was finally retained by the king
of Sardinia. The territory of Tortona is very fertile, but

the town looks dull and decayed. The other towns of the

province of Tortona are,— 1, Castelnovo di Scrivia, a town
of 5500 inhabitants, north of Tortona and near the con-

fluence of the Scrivia and the Po. It is the birth-place of

Bandello, a well-known novelist of the sixteenth century.

2, Ponte Curone, on the river of that name, a town of about

2000 inhabitants. 3, Sale, a town of 4000 inhabitants,

near the confluence of the Bormida and the Po. 4, Fab-
brica, a town of 2000 inhabitants, in the Apennines, offsets

of which spread over the whole southern pait of the

province. In these mountain tracts the inhabitants

are mostly shepherds and goatherds, and their cheese is

an article of exportation, as likewise are the mushrooms
which grow abundantly here, and are dried and exported
chiefly to Genoa, where there is a great consumption of

them.
(Denina, Quadro Statistiro delVAlta Italia ; Culendarin

fofwj Neigebaur, Oemiilde Haltens.)
TORTO'SA, a large town of Catalonia in Spain,

and the capital of a considerable district of that name,
is situated at the foot of a steep mountain on the left

bank of the Ebro, and about 13 English miles from the
mouth of that river: in 40° 48' N. hit. and 30' E. long.

Tortosa is the antient Dcrtosa, known from inscriptions to

have been a Roman raunieipium, and the capital of the

Ilergaones. It became a flourishing city under the

Moors, owing to its favourable situation for trade, being
placed on a navigable river and not far from the harbours

of Fangas and Alfaques, which last still retains its Moor-
ish name, the word Alfakh meaning a jaw and a harbour

in the sea. It was taken from the Moors in 1141 by Ray-
mond V., last Count of Barcelona, and again recovered by
them; being several times taken and retaken under the

reign of that prince, until he finally united it to his do-

minions of Arragon. On one of the above occasions the

women of Tortosa distinguished themselves by their courage

and patriotism. The Moors having suddenly invested the

place at night when the garrison were absent, the women
mounted the ramparts, and defended the place so vigor-

ously that the enemy was repulsed and compelled to raise

the siege. In commemoration of this exploit, Raymond
instituted the military order of • la Hacha' (the taper or

' >sa is the see of a bishop, who is suffragan of

The city is badly built, and with the exeep-

castle, where the military governor resides, anil

the cathedral, a fine building, with three naves, erected at

the expense of the inhabitants in 1593—there is nothing
worth the attention of the artist. During the Peninsular
war, Tortosa, which is defended by a wall and six advanced
forts, sustained a siege against the French, commanded by
Marshal Suchet, but the garrison after a vigorous defence
was obliged to capitulate, on January 2, 1811. The envi-

rons of the city are well cultivated, and produce wine, corn,

and oil in great abundance. The inhabitants are chiefly

occupied in the coasting trade. The population, according
to Mifiano, did not exceed 12,000 inhabitants in 1826.

Tortosa is the birth-place of Pope Adrian VI.
TORTR1X, Oppel's name for a genus of serpents,

synonymous, according to Cuvier, with Aniliiis of Oken,
Torqutttrix of Gray, and Ilytia of Hemprieh and Fitz-

ingcr.

Cuvier, who places the genus immediately before Ubo-
peltis, which last is followed by Boa, observes that Tor-
trix is distinguished from the Orvets even externally,

inasmuch as the scales of the row which runs along the

belly and under the tail are a little larger than the others,

and inasmuch as their tail is extremely short. He says

they have only one lung. Locality of known species,

America. Example, Torlrix Scytale. Mr. J. E. Gray
(Sy7iopsis of Brit. Mus., 1840) places Ilysia in the family
Boid<e, between Clothonia and Cylindropkis.
TORTU'GA, island. [Antilles.]
TORTU'GAS. [Florida.]
TORTURE, which in a legal sense means the application

of bodily pain in order to force discoveries from witnesses,

or confessions from persons accused of crimes, has been re-

cognised by the laws of most civilized nations as an instru-

ment for obtaining judicial truth. A learned civilian terms
it ' Mos antiquissimus, omnium ferf bene institutorum

populorum communis : ut non immerito pro lege ac jure

quodam gentium habeatur.' (Wesenbechii Paratitla ad Dig.
ilc Qaa-stionibus, num. 3.) Torture was applied to slaves at

Athens (Demosthen., Orqt. adv. Pantanet) ; and Cicero
states that the Athenian and Rhodian laws allowed it to be
applied even to citizens and freemen (Oratoriee Partit., 34)

;

but there is some doubt as to the accuracy of this statement
with respect to Athenian freemen. It has been questioned
whether torture was used by the Romans during the repub
liean period ; but Cicero frequently speaks of it as an antient

practice, and attributes it to the customs and institutions of

an earlier age (' moribus majorum' ). (Oratio pro Pege Deio-
taro, c. 1 ; Pro Milone, c. 22; Oral. Partit., 34.) Tacitus

also ascribes a modification of the practice to an antient

Senatus-consultum (Ann., lib. ii., c. 30). However this may
have been, it is beyond all doubt that the use of torture in

judicial inquiries had become fully established in the time

of the early emperors. Regularly'the Roman law admitted

the torture only in the case of slaves when examined either

as witnesses or offenders ; but under the emperors,—even
under Augustus, but more frequently under Tiberius and
Caligula,—instances occur in which freemen and citizens

were interrogated by torture : most of these instances how-
ever are to be considered as irregular acts of power, not

sanctioned by law. Rules regulating the mode of applying

torture, and limiting the occasions of its application, were
early established in the Roman law. One of the most im-

portant of these is that which Cicero in the passages above
cited refers to antient usage, namely, that a slave should

not be tortured to give evidence against his master,

except in the cases of incest and conspiracy. Tacitus

says that in order to evade the operation of what he
calls an antient decree, prohibiting the • qujestio servi in

caput domini,' Tiberius. ' novi juris repertor,' invented

the scheme of making over the slave from the accused to

a public functionary, and then putting him to the torture

against his former master. This device is however ascribed

by other historians to Augustus. (Dion, lib. lv.) In judicial

inquiries or public trials for crimes, the 'quastio' was ap-

plied at the instance of the accuser in the presence of the

praetor and judices, and the statements made, under torture

were reduced into writing (in tabulas rtlata), and signed by

the praetor illeineccius. Ant. Rom., lib. iv., c. 18. sect. 25)

;

but private persons also were permitted 1 in foro doinestico'

to extract evidence from their slaves by torture. (Cicero,

Orat. pro Clucntio, cc. 63, 60
;

Quintilian, Declam., 328,

338, 353.) At a later period of the Roman empire many
new regulations appeared, and the earlier restrictions upon
this practice were wholly removed or greatly modified.
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Several exceptions to the rule, which prohibited ' quses-

tiones in caput domini,' were introduced, and even freemen
were subjected to torture, when there was positive evidence

of the ' corpus delicti,' and probable or presumptive evi-

dence that the accused was the guilty person. Moreover
when the offence was of a grave character, and affected

the head of the state immediately, personal exemptions
from torture were not admitted. ' Omnes omnino,' says the
• Digest' (lib. xlviii., tit. 18 ; De Qucestionibus, sect. 10),

'in majestatis crimine, quod ad personas Principum attinet,

cum res exigit, torquentur.' (Wasserschleben, Histo-

ria Queestionum p&r Tortnenta apud Romanos, Berol.,

1836.)

It is remarkable, considering the extent to which the

practice of torture was eventually carried by the Inquisition,

that according to the principles and early practice of the

Canon law all severities of criminal justice were prohibited
;

and by the antient decretals of the church, every ecclesias-

tical person who took part in them was liable to censure.

Previously to the 13th century no trace of the use or per-

mission of torture is to be found in the canon law, either

in the process of accusation, which was founded entirely on
the model of the Roman law, or in the inquiry. In the 13th
century the severe rules of the Roman law respecting the
torture of witnesses and accused persons ' in crimine majes-
tatis ' began to be applied by the ecclesiastical law in the
case of heresy, which was then considered and termed
' crimen laesae majestatis divinae.' Nevertheless the earlier

councils relating to the Inquisition, though violent in

their denunciations against heretics, are silent respecting

the use of torture ; and the first trace of any ecclesiastical

sanction of this mode of proceeding, even in the case of
heresy or apostasy, is found in a decree of Innocent IV. in

1232 ; which however does not authorize the inquisitors to

use it, but calls upon the civil magistrates to press offenders

to confession against themselves and others by means of

torture. At a subsequent period the necessity for secrecy

in the proceedings ot the Inquisition induced the use of

torture by the inquisitors themselves, and the extent

to which it was afterwards used is notorious. (Biener's

Geschiehte des Inquisitions-Processes, p. 73-4.) An instance

of the application of torture under the ecclesiastical

»a\v occurred in England, under remarkable circumstances,
about 60 years after the first sanction of the practice by the
Church of Rome. In the great contest between Clement V.
and the Templars in 1310, inquisitors were appointed by
the pope to examine the prisoners who were charged (among
other offences) with apostasy and heresy. The Arch-
bishop of York, who was one of the inquisitors, propounded
to certain monasteries and divines several difficulties which
had occurred to him respecting the mode of conducting the

examinations. Among other questions he asked, whether
they might make use of torture, ' licet hoc in regno Angliae
nunquam visum fuerit vel auditum ? Et si torquendi sunt,

utrum per clericos vel laicos ? Et dato, quod nutlus omnino
tortor inveniri valeat in AngliS, utrum pro tortoribus roit-

tendum sit ad partes transmarinas ?' (Hemingford, p. 256.)
In consequence of the doubts of the archbishop, Edward II.

refused to allow the inquisitors to torture the accused.
Upon this Clement wrote a letter of remonstrance to the
king, who referred the matter to the council ; and upon
their recommendation, it was resolved that the Templars
should in the first place be separately confined and ex-
amined singly ; and if upon this mode of proceeding they
refuse to confess more than they had previously done,
* quod extunc queestionarentur, ita quod quaestiones illae

illatte fierent absque mutilatione et debilitatione perpetuS
alicujus membri, et sine violenti sanguinis effusione.' (Ray-
nouard. Monument Hisloriques relat\fs d la Condamnation
des Chevaliers du Temple, pp. 131, 132.) In accordance
with this resolution, a special commission from the king au-
thorized the inquisitors ' to dispose and deal with the bodies
of the Templars in qutestionibus et aliis ad hoc convenien-
tibus,' as might seem fit to them to be done according to ec-
clesiastical law ; and a precept was issued to the sheriffs of
London, in whose custody the accused were, to suffer the
inquisitors to examine them and put them to the torture.

(Rymer's Faedera, torn, iii., pp. 228, 232.)

Judicial torture formed a part of all the legal systems of
Europe which adopted the Roman law. In Germany it

was gradually introduced as the use of the Roman law in-

creased, and displaced the antient Teutonic and feudal pro-

ceedings by ordeal and battle. Indeed while these juuicia

dei continued in use, there is no notice of the existence of

torture. In most German citiesjudicial torture was unlrao*i
until the end of the fourteenth century ;

although it appear
in the statutes of the Italian municipalities at a much earhe;
period. (Mittermaier's Deutsche Strafyerfahren, thai
i., pp. 73, 394.) A species of torture was indeed employe-:
in Germany to a very great extent during the middle ag»^
of which there are traces and traditions connected wit;

the torture-chambers and instruments still exhibited r
Nurnberg, Salzburg, Ratisbon, and other antient citi*

and castles ; but these were in general not used for \esx
or judicial torture, but for the proceedings of those seen:
religious tribunals, or ' Fehmgerichte,' which abounded t
that period. The regular torture however, as derived froa

the Roman law, continued in many European states unti'

the middle of the last century, when more enlightened
views on the subject of jurisprudence led to a prevailim
conviction of the inefficacy and injustice of this mode •.'

ascertaining truth. In France the ' question preparatory
was discontinued in 1780 by a remarkable decree, which :•

to be found in Merlin's ' Repertoire,' vol. x., p. 502 ; aiw

torture in general was abolished throughout the French &>
minions at the revolution in 1789. In Russia its abolition
though recommended by the empress Catharine in 17tS

was not effected until 1801. In Austria, Prussia, axe

Saxony it was suspended soon after the middle of the Iii

century ; but although so seldom used as to be practical)}

extinct, torture continued to form part of the laws of Bi-

varia, Hanover, and some of the smaller states of German,
within the last forty years. (Mittermaier's Deutsche Sfny-
ver/ahren, theil i., p. 396, note.) In Scotland, where tfe

law is almost wholly founded upon the civil law, the
of torture prevailed until the reign of Queen Anne, wha
it was declared by the act for improving the union of th.<

two kingdoms (7 Anne, c. 21, s. 5), that in future *
n.>

person accused of any crime in Scotland shall be subject

or liable to any torture.'

The history of the use of torture in England is curious.
From the hesitation to apply it to the Templars in thr

reign of Edward II. (1310), as above mentioned, as wel
as from the express statement of Walter de Heminc
ford, it appears to have been at that time unknown u
England, either as an act of prerogative, or as an instm- i

ment of criminal inquiry in the ordinary course of la«
1

Nevertheless, Holinshed relates that, in 1468, Sir Thomi-
'

Coke, the lord mayor of London, was convicted of mis-

prision of treason upon the evidence of one Hawkins
given under torture ; and that Hawkins himself was con-

victed of treason by his own confession on the rack, ani

executed. From this period until the Commonwealth
the practice of torture was frequent and uninterrupted, the

particular instances being recorded in the council-booU
and the torture-warrants in many cases being still in

existence. The last instance on record occurred in 1640.
when one Archer, a glover, who was supposed to h^e
been concerned in the riotous attack upon Archbishop
Laud's palace at Lambeth, ' was racked in the Tower,' as

a contemporary letter states, ' to make him confess his

companions.' A copy of the warrant under the privy seal,

authorising the torture in this case, is extant at the Stat*
Paper-Office. With this instance the practice of torture
in England ceased, no trace of its continuance being dis-
cernible during the Commonwealth or after the Restora-
tion. But although the practice continued during the two
centuries immediately before the Commonwealth without
intermission, it was condemned as contrary to the law of
England, and even declared to be unknown in this country
by judges and legal writers of the highest character whl>
flourished within that period. Thus Fortescue, who was
chief justice of the court of King's Bench, and wrote his
book ' De Laudibus Legum Angliae ' in the reign of Henry
VI., and who notices a case of false accusation under
torture (which was probably the case of Sir Thomas Coke
above mentioned), condemns the practice in the strongest
terms, though he does not expressly deny its existence in
England. (Fortescue, cap. 22.) Again, Sir Thomas
Smith, a very eminent lawyer, statesman, and scholar,
who wrote in the early part of Elizabeth's reign, says that
' torment or question, which is used by the order of the civil
law and custom of other countries, is not used in Eng-
land. It is taken for servile.' (Smith's Commonwealth
of England, book ii., cap. 27.) And Sir Edward Coke,
who wrote in the reign of James I., saj/s « there is no Jaw
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to warrant tortures in this land ; and there is no one
opinion in our books, or judicial record, for the mainten-
ance ol' them.' (3 Inst., 35.) Notwithstanding this ex-
§licit denunciation of the practice as against law, both
mith and Coke repeatedly acted as commissioners for

interrogating prisoners by torture (Jardine's Reading on
the Use of Torture in England) ; and the latter, in a pas-

sage which occurs in the same book, and only a lew pages
before the words just cited (p. 20), impliedly admits that

t OTture was used at examinations taken before trial, though
it was not applied at the arraignment or before the judge.
There is also a direct judicial opinion against the lawful-

ness of torture in England. In 1628, the judges unani-
mously resolved, in answer to a question propounded to

them by the king in the case of Felton, who had stabbed
the duke of Buckingham, ' that he ought not to be tortured

by the rack, for no such punishment is known or allowed
by our law.' (Rushworth's Collections, vol. i., p. 638.)

And yet several of the judges who joined in this resolution

had themselves executed the warrants for torture when
they held ministerial offices under the crown. Possibly

the explanation of this inconsistency between the opinions
of lawyers and the practice may be found in a distinction

between prerogative and law, which was better understood
two centuries ago than it is at the present day. It was
true, as the above authorities declared, that torture was not
part of the common law ; it was not used in judicature, as

it was by the Roman law and the legal systems derived
from it in Germany, Italy, and Spain ; and therefore in

England no judge could by law direct the torture to

be applied, and no party or prosecutor could demand it

as a right. But that which was not lawful in the ordi-

nary course of justice was often lawful for the preroga-
tive of the crown, which authorized this mode of enforc-
ing the discovery of crimes affecting the state, such as

treason or sedition, and sometimes of offences of a grave
character not political,—acting in this respect indepen-
dently of and even paramount to the common law, in

accordance with the doctrine asserted so early its the
reign of Edward I., ' quod Rex pro eommuni utilitate

per prerogativam suam in multis casibus est supra leges

et consuetudines in regno suo usitatas.' {Rolls of Par-
liament, 20 Edw. I., a.d. 1202, vol. i., p. 71.) This
view of the subject is confirmed by the circumstance that

in all instances of the application of torture in England,
the warrants were issued immediately by the king, or by
the privy council. Objectionable as the use of torture was
in all countries and under all circumstances, it was in no
country so unjust and dangerous an instrument of power as

in England. In other countries, where it formed part of

the law of the land, it was subject to specific rules and
restrictions, fixed and determined by the same law which
authorized the use of such an instrument, and those who
transgressed them were liable to severe punishment. But
in England there were no rules, no responsibility, no law
beyond the will of the king. ' The rack,' says Selden,
' is nowhere used as in England. In other countries it is

used in judicature when there is semiphna probatio, a
half-proof against a man ; then, to see if they can make it

full, they rack him if he will not confess. But here in

England they take a man and rack him,—I do not know
why nor when,—not in time of judicature, but when some-
body bids.' {Table-Talk, ' Trial.')

The particular modes of applying torture were as various

as the ingenuity of man is fertile in devising the means of

inflicting bodily pain. Cicero and other Roman writers

speak of the equnleus, or eculens, and the fldicula, as

common instruments of torture ; but it is extremely doubtful
what they were. Much discussion respecting them, and a

reference to the various authors who have mentioned them,
will be found in a treatise entitled ' Hieronymi Magii An-
glarcnsis de Equuleo Liber Posthumus,' Amsterdam, 1664.

The rack, which was common throughout Europe, was
a large frame, in shape somewhat resembling a mangle,
upon which the examinant was stretched and bound;
cords were then attached to his extremities, and, by a
lever, gradually strained, till, when carried to its utmost
severity, the operation dislocated the joints of the wrists

and ankles. This engine is said to have been brought
into the Tower by the duke of Exeter in the reign of

Henry VI., and was thence called the duke of Exeter's

daughter. (3 Inst., 35.) Besides the rack there were
endless varieties of what were termed the lesser tor-
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tures,' such as thumb-screws, pincers, and manacles.
In England, one of the most dreaded engines of this
kind was the scavenger's daughter, so called by a popu-
lar corruption from Skevington's daughter, being in-
vented by Sir William Skevfngton, a lieutenant of the
Tower in the reign of Henry VIII. (Tanner's Societas Eu-
ropcea, pp. 12, 18.) This engine was found in ' Little
Ease,' in the Tower, in 1604, by a committee of the House
of Commons appointed to inquire as to the state of the
dungeon so called. {Commons' Journals, 14th May, 1604.)
In Scotland the instruments were the boots, called in
France ' le brodequin' (in which the torture was applied
by driving in wedges with a hammer between the -flesh

and iron rings drawn tightly upon the legs) ; the Uiura-
mikins ; the pinniewinks, or pilhewinks ; the caspitaws, or
caspicaws ; and the tosots. (Maclaurin's Introduction to
Criminal Trials, sect. 9.) The particular constniction of
these barbarous instruments it would be difficult at the
present day to ascertain, but several of them were in prac-
tical use in Scotland within twenty years from the final

abolition of torture in that country in 1708. (Howell's
State Trials, vol. vi., p. 1217, note.)

It is remarkable that although the use of torture in judi-
cature has prevailed in most civilized countries, it has
been almost universally denounced by enlightened jurists

of all ages. Cicero repeatedly condemns it as unjust and
inefficacious ; and even the civil law, which has sanctioned
the practice in Europe for many centuries, speak» of it as
' a deceitful and dangerous instrument, which very often
fails to extract the truth.' {Dig., lib. xlviii., tit. 18.) The
opinions of eminent lawyers in England have been already
cited ; and the juridical writers of the Continent, in more
recent times, have unanimously taken the same view of
the subject. (Mittermaier's Deutsche Strafverfahren,
theil i., p. 396.) On the other hand, a curious defence of
torture will be found in Wiseman's ' Law of Laws, or the
Excellence of the Civil Law,' p. 72.
TORUS. [Mouldings.]
TORY. This name has now, for about two hundred

years, served to designate one of two principal political

parties in this country. It is not to be expected that for

so long a time the name has been always associated with
one uniform set of political principles, or that any formula
could be devised which would accurately describe Toryism
at every period of its history. Extending, like the name
of the other principal political party, from the legislature

through every class of the community, it would naturally,

where the number of persons to be brought to concur m
any change is so large, preserve any meaning which it

has once acquired for a length of time, and throughout
perhaps a general consistency of meaning ; but on the
other hand, engaged as the Whig and Tory parties of the
legislature have been without intermission in a struggle
for power, which power is attended by profit, they have
been always exposed to the temptation, from whose
insensible workings even the best disposed men are not
secure, of altering and adapting opinions so as to facilitate

the gaining what they fight for, or the keeping what they
have gained : and the far more numerous members of the
party who are without the legislature would generally
follow those whom they look upon as their leaders, and
by whose success every adherent of the party has some
hope of being benefited.

And indeed with a large portion of either political

party, the leading men in it for the time and the name are

all that is thought of or cared for. Changes of political

circumstances in the country would necessarily, and may
always, without infringement of the honour of individuals,

introduce change into the character of a party : and there
will ever and anon come some new and unforeseen case of
politics, which old principles are not adequate to solve,

but on which the fundamental difference between oppos-
ing parties ensures different decisions, and ever after there

is a new element in the idea of the party.

The name Tory, as well as the name Whig, and the
existence of two parties in the state corresponding to those
which have now been known for a long time as Whi<* and
Tory parties, date from the reign of Charles II. There-

had been previous divisions of political opinion, but of

these the sword had been made the arbiter: and it was
not until after the Restoration, when the whole nation

was sick of civil war and of the endless changes which
the suspension of royalty had engendered, when the pre-
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serration of monarchy was henceforth an object with all,

when at the same time the power of the House of Commons
had been established, and it was now absolutely necessary

for the king's advisers to gain, some way or another, the

assent of a body which they could no longer endeavour to

coerce, that political differences in the nation led to

systematic struggles in Parliament, and to the forming

and nick-naming of parties. ' It was in the year 1679,'

says Mr. Hallam, ' that the words Whig and Tory were
first heard in their application to English factions ; and
though as senseless as any cant terms that could be
devised, they became instantly as familiar in use as they

have since continued. There were then indeed questions

in agitation which rendered the distinction more broad

and intelligible than it has generally been in later times.

One of these, and the most important, was the Bill of

Exclusion, in which, as it was usually debated, the repub-

lican principle, that all positive institutions of society are

in order to the general good, came into collision with

that of monarchy, which rests on the maintenance of

a royal line, as either the end or at least the necessary

means of lawful government. But as the exclusion was
confessedly among those extraordinary measures to which
men of Tory principles are sometimes compelled to resort

in great emergencies, and which no rational Whig es-

pouses at any other time, we shall better perhaps discern

the formation of these grand political sects in the petition

for the sitting of parliament, and in the counter addresses

of the opposite party.' {Constitutional History of Eng-
land, vol. ii., p. 502.)

The first Tories opposed the Exclusion Bill and sup-

ported Charles II. in his endeavour to prevent a renewal

of the attack upon his brother, by successive prorogations

of the parliament. The origin of the name is referred by
Roger North, a very hot Tory, in the following curious

passage, to the connexion of the party with the Duke of

York and his popish allies. ' It is easy to imagine how
rampant these procurators of power, the Exclusioners,

Were under such circumstances of advantage as at that

time prevailed ;
everywhere insulting and menacing the

loyalists, as was done in all the terms of common conversa-

tion, and the latter had the wind in their faces, the votes

of the House and the rabble into the bargain. This trade,

then not much opposed, naturally led to a common use of

slighting and opprobrious words, such as Yorkist. That
served tor mere distinction, but did not scandalize or reflect

enough. Then they came to Tantivy, which implied riding

post to Rome. Observe, all the while the loyal church
party were passive, the outrage lay wholly on the other

side. These observing that the Duke favoured Irishmen,

all his friends, or those accounted such by appearing against

the Exclusion, were straight become Irish ; thence Bog-
trotters, and in the copia of the factious language the word
Tory was entertained, which signified the most despicable

savages among the wild Irish ; and being a vocal clear-

sounding word, readily pronounced, it kept its hold, and
took possession of the foul mouths of the faction, and
everywhere as these men passed we could observe them
breathe little else but Tory, together with oaths and damna
tions.' (Examen, p. 321.) Thus Dr. Johnson's first in-

terpretation of Tory in his Dictionary is, ' A cant term, de-

rived, I suppose, from an Irish word signifying a savage ;'

and Mr. Moore, in his ' Memoirs of Captain Rock,' sar-

castically refers the history of the Tory party to a general
' History of the Irish Rogues and Rapparees.' The origin

of the word Whig, which is a little younger than Tory, will

be explained under Whig.
Dr. Johnson proceeds to give on explanation of the word

Tory, which is perhaps as good a short general descrip-

tion of the principles of Toryism as is to be given :—' One
who adheres to the antient constitution of the state, and
the apostolical hierarchy of the Church of England.'
Things as they have been, or, when some great change has
taken place against the will of this party, things as they
are,—the king before the aristocracy, and the aristocracy

before the popular element in the constitution, which led

the first Tories to argue from the divine right of kings for

their exemption from parliamentary control, and for passive

obedience, and which has afterwards directed their en-

deavours to contracting the suffrage so as to make the

popular element as little popular as possible,—the freedom

of the church from state control, while from the state it

derives its sustenance,—and the fullest possible amount of

political privilege and honour for the church, as distic-

guished from every other religious denomination,—the*
have been the cardinal characteristics of Toryism, from the

beginning to the present time.

During the reigns of Charles II. and James II. the sop-

port of the king brought the Tories into a connexior
with the Roman Catholics, which was inconsistent witi

their High Churph views ; and they were involved in a con-

tinual difficulty of reconciling their persecution of Protec-

tant dissenters, with the favour they desired to show th*

Roman Catholics, as political partisans. Lord BolingbroL/
has given the following description of Toryism at th»

period :—
' Divine, hereditary, indefeasible right, lineal suc-

cession, passive obedience, prerogative, non-resitfanct

slavery, nay, and sometimes popery too, were associated m
many minds to the idea of a Tory, and deemed incommu-
nicable and inconsistent in the same manner with the idea

of a Whig.' (' Dissertation on Parties,' Mitcellaneou
Works, vol. iii., p. 38, Edinburgh, 1773.) But popery wi*

an accident to the creed of the party. The lengths to whici
James went for the Roman Catholic religion opened tin

eyes of the Tories ; and .the bulk of the party united wits

the Whigs in bringing about the revolution of 1688. Tht

doctrines of divine right and passive obedience were no*

abandoned by the Tories in practice. During the reicn

of Anne they again raised their heads in argument, and

the impolitic prosecution of Sacheverel gave force to thtti

re-appearance. But from the Revolution down to the

present time the struggle between the two part ies, so far as it

has been one of principle, has been a struggle by theTone
in behalf of the church, to invest it with political power ani

privileges, and against the increase of the power of the

people in the state, through the House of Commons ; and x

struggle by the Whigs for the toleration of dissenters frote

the established religion, and for the strengthening of tlx

popular element of the constitution.

The history of the Tory party, rising and falling in tbf

state, may be traced in a series of articles in Knight's ' Com-
panion to the Newspaper ' for 1834, 1835, and 1836, entitled
' Changes of Administration and History of Parties ;' or m
Mr. G. W. Cooke's 'History of Party,' 3 vols. 8vo., whid
is on the whole a useful publication, though its accuracy

is not to be implicitly depended on.

TOTAOTNifc. [ScoLOPACiD* ;
Tringinx.]

TO'TANUS, Cuvier's name for a genus of Wading-Birds
[Grallatores], containing those snipe-like species Known
by the names of Chevaliers, &c. Example, Totanus stag-

natilis. [Scolopacio.b, vol. xxi., p. 86.1

TOTILA. [Bomb.]
TOTIPALMES, Cuvier's name for a group of bird*

whose hind-toe is united together with the others in t

continuous membrane. Notwithstanding this organization
which makes their feet more perfect oars, the Totipaimalt
are nearly the only Palmipede Birds that perch on tree-
All fly well, and have short legs. The Pelicans, the Cor-

morants, the Frigate Birds, the Boobies, the Anhingas, and
the Tropic Birds belong to this group.
TOTNESS, or TOTNES, a parliamentary borough in

the hundred of Coleridge in Devonshire, 23 miles south by

west of Exeter, the county town ; 190 or 191 miles wett-
south-west of the General Post-Office, London, by Staines
Basingstoke, Andover, Amesbury, Wincaunton, llminster.
Honiton, Exeter, and Newton Bushel ; or 200 miles, namely.
166 miles by the Great Western and Bristol and Exeter
Railways to Taunton (including the distance from the Post-
Office to the London terminus), and from thence 34 mile,
farther by road through Wellington, Collumpton, and
Exeter.

Totness is a place of great antiquity, and is mentioned
by Risdon (Survey of Devon) as the place where Am-
brosius and Uther Pendragon landed on their arrival from
the Continent to oppose Vortigern. Risdon gives Bed*
as his authority, but we have not been able to trace the
passage in the ' Historia Ecclesiastica ' or other works of

that writer. The name ' Totenes ' occurs in some MS. of

Nennius, c. iii. Totness is described in the Exon Domes-
day as a borough containing ninety-five burgesses within
and fifteen without the borough : it was heldby Juhell de
Totenais, or Toteneis, in both which ways the name it

written. Juhell founded here a Cluniac priory, cell to the
abbey of St. Sergius and St. Bachus at Angers : this priory
was suppressed at the time of the general suppression of
monasteries under Henry VIII., when its yearly revenues
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were estimated at 124/. 10«. 2^d. gross, or 24/. 9*. 2^/.

clear. Juhell (or, as some call him, Judael) erected also

a castle at Totness, and made it the head of his barony.
The area of the parish of Totness is 1 170 acres : the

number of houses, in 1831, was 404, viz. 375 inhabited by
731 families, 18 uninhabited, and 11 building: the popu-
lation was 3442, a very small part agricultural. The town
stands on the slope of a hill on the west side of the river

Dart, over which there is a modern bridge of three aiches

:

across the bridge, on the east side of the liver, is a small

suburb, in the manor of Bridgetown, in the parish of
Berry Pomeroy : the manor of Bridgetown, which compre-
hends 241 acres, and had, in 1831, 78 houses and a popu-
lation of 714, has, for parliamentary purposes, been added
to the borough, giving it an area of 1411 aires, 482 houses,

and a population of 4156. The town is partially lighted,

and is watched by a private subscription : the houses are

commonly white, with slated roofs : the principal street

runs down the hill to the bridge, and is paved : several of

the houses are antient, with upper stories projecting; over
the footpath, and supported by pillars : in the middle of
the main street is an antient gateway, originally belonging
to the town wall ; and on an artificial mound of great ele-

vation, commanding a fine view of the town and the sur-

rounding country, is the circular keep of the antient castle.

The church, which is on the north side of the town, behind
the houses of the main street, is a handsome structure,

with a well-proportioned tower, with pinnacles, at the west
end. It contains a handsomely-carved stone screen,

painted and gilded, and a plain stone pulpit : the altar-

piece is of classical design, not in keeping with the Gothic
architecture of the church. The church is built of a red

stone, having the appearance of brick. There are meeting-
houses for independents, Unitarians, and VVesleyan Me-
thodists. There are a guildhall and a small gaol, a small
theatre, and an assembly-room.
There is no manufacture carried on at Totness, the serge

manufacture, formerly carried on, having been given up
;

but it is a place of some trade, especially in corn, coal, and
culm, which are imported, and in cider, which is exported.

The river Dart is navigable for vessels of 100 tons up to

the town : there is a salmon fishery in the river above the

town. Many of the townsmen are seafaring men and
fishermen. "There is a weekly market on Saturday, a great

cattle-market monthly, and two yearly fairs. Races are

held yearly.

Totness received its first municipal charter from King
.Tohn, but we have seen that it existed as a borough long
before that time. The municipal borough comprehends
the town, but not the whole parish. It has sent two
members to parliament from the 23rd year of Edward I.

The number of parliamentary electors, in 1835-6, was 312,

vii. 2»0 lOi.-househoiaers and 32 ireemen ; in it»»-H),

341, viz. 311 lO/.-householders and 30 freemen. By the

Municipal Reform Act the borough has four aldermen and
twelve councillors, but is not to have a commission of the

peace except upon petition and grant. A more extended
boundary, for municipal purposes, has been recommended.
The living is a vicarage, in the rural deanery and arch-

deaconry of Totton, or Totnes, and in the diocese of Exeter,

of the clear yearly value of 200/., with a glebe-house.

There were in the parish, in the year 1833, three dame-
schools, with 52 children of both sexes, and thirteen other

day-schools ; of which the grammar-school had two scho-
lars on the foundation ; the ' blue-coat school,' supported
partly by endowment, partly by yearly subscription, 70
children ; ' the national school,' 136 children ; and eleven

other schools, 339 children. There were also two Sunday-
schools, with 262 children. Kenhicott, the eminent He-
braist, and Lye, the Anglo-Saxon scholar, were natives of

Totness.

(Risdon's Survey of Devonshire ; Polwhele's History of
Devonshire ; Tanner's Notitia Monastiea ; Clergy List

;

Oldfield's Representative Histmu ; Parliamentary Papers.)
TOTT, FRANCOIS BAlflft DE, the son of an Hun-

garian nobleman, who, obliged to leave his country in con-
sequence of his connections with Prince Ragotzky, had en-
tered the French service, was born at Fertfi-sous-Jouarre, on
the 17th of August, 1733. Young De Tott obtained at an
early age a commission in the hussar regiment of Berchiny,

which his fatner had been instrumental in raising and
disciplining.

In 1755 the senior De Tott, who spoke the Turkish and

Polish languages fluently, and had been more than once
employed in missions to the Crimea, was appointed to

accompany M. de Vergennes to Constantinople. He took
his son with him, intending that he should study the language
and render himself familiar with the manners of the Turks.
The father died of a fever in September of the year
1757, but M. de Vergennes conferred upon the son an" ap-
pointment in the embassy, which he continued to hold
along with his commission in the regiment of Berchiny.
De Tott remained at Constantinople till 1763, when he re-

turned to France.

In 1766 the Baron de Tott presented a memorial to the
Due de Choiseul, pointing out the means of concluding a
treaty ofcommerce with the Khanofthe Crimea, and extend-
ing the commerce of France in the Black Sea. The French
consul in the Crimea dying about the same time, the Due
de Choiseul appointed the memorialist his successor. De
Tott repaired to ••rs post by the way of Poland. He docs
not appear to have done anything towards realising his

projects for placing the commercial intercourse of France
with the Crimea on a better footing ; but he contrived to

involve himself so deeply in the intrigues of the court,

that the vizir sought and obtained his removal by the

French government in 1769.

The Baron de Tott returned to Constantinople, entered
the service of the Ottoman Porte, and continued in it till

the year 1776. If his own account may be believed, he
was during that period one of the moving spirits of the
Ottoman empire. He presented the Sultan with a map of

the theatre of the war between the Turks and Russians
immediately after his arrival at Constantinople ; and sug-
gested the advance of the Pasha of Bender into the Ukrain.
He proposed an entire reform in the Turkish artilleiy, and
was appointed to carry it into effect. In 1770 he was
charged with the defence of the Dardanelles, menaced by
the Russian fleet. In 1771 he devised a plan of defence
for the Turkish frontiers towards Oczakow

; taught the

Turkish artillerists to make bombs, and brought them to an
unprecedented dexterity in working their guns. In 1772
he organised a new cannon-foundry. In 1773 he gave di-

rections for the fortification of the Black Sea mouth of
the Bosporus. In 1773, 1774, and 1775 he was busy im-
proving the fortifications and artillery of the Turks. All
these statements have some foundation in fact ; but the

tone of exaggeration which pervades all the baron's ac-

count of his own exploits renders it impossible to decide
how much of them is to be believed. It is evident that he
did not think his services sufficiently appreciated, for in

1776 he tendered his resignation in disgust ; and it is

equally evident that they were not so highly esteemed by
the Turks as by himself, for the resignation w as readily ac-

cepted, and the baron dismissed with some cold compli-
ments.
He was despatched by the French government in 1777

on a tour of inspection of the consular establishments in

the ports of the Mediterranean from the Archipelago to

the Barbary States. At the request of Buffon, Soiinini « as

allowed to accompany the expedition.

With this mission the diplomatic services of the Ban n
de Tott terminated. On his return to France he had Uo
pensions settled upon him, one from the ministry of tl e

marine, the other from that of foreign affairs, and, retirin g
from public life, occupied himself with preparing for tl e

press the observations made during upwards of twent y

years of active life. The work appeared in 1784 under tr 5

title ' Memoires sur les Turcs et Tartares.' It met wit l

great success : the original French version was frequently

reprinted, and translations of it into English, German,
Dutch, and Swedish appeared in the course of a few years.

De Tott was raised to the rank of Marechal-de-camp in

1781. In 1786 or 1787 he was appointed governor of Douai.
He held that office till 1790, but opposing himself to the
republican fervour of the garrison, was nearly murdered
and obliged to fly. He took refuge in Switzerland, where
he resided for a year, and then proceeded to Vienna. He
died in obscurity at Tatzmansdorf in Hungary, in 1793.

De Tott's memoirs, though vehemently attacked by
Peyssonel, long retained their popularity. They are, as the

earliest, so the least offensive of the crude and shallow

speculations respecting Turkish politics with which Europe
has of late years been inundated.

TOTTENHAM. [Middlesex.]
TOUCANS. [Ramfhastid*.]
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TOUCH. The sense of touch belongs to the outward in-

tegument of the body—the skin, and is shared, in a minor
and modified degree, by parts of the mucous membranes,
which, at the various orifices of the body, are continuous

prolongations of the same structure. By it we have the

faculty of determining our immediate relations to material

objects, in regard of contact, temperature, and electrical

excitement.
The nervous influence, or endowment, on which this

sense depends, appears in no essential particular to be
distinguished from that which gives common sensibility to

the various deeper organs of the body. The nerves which

convey the specific impressions of touch, are associated at

their origin, or in their course, with others not reaching to

the surface of the body, under the common name of sensi-

tive ; so that if we trace such a one from the centre out-

wards, we find it (previously to its termination in the skin,

where it ministers to the special sense of touch) supply-

ing parts which have merely that common feeling, or

sensibility to pain, necessary to their own preservation.

Examining, for instance, the course of the hfth cerebral

nerve [Brain ; Nerve], we remark that its branches are

partly distributed to cavities which are never exposed to

foreign contact or to changes in temperature, whence
accordingly they can convey to the sensorium only such

unnatural impressions as originate in those cavities them-
selves, and attract attention by their painfulness. To the

game class of nerveswe likewise owe our immediate know-
ledge of weight and resistance ; for, as they partly pass,

together with the nerves of motion, to the voluntary

muscles, they inform us of the vigour with which these

contract, in order to balance or overcome any exterior

force. Accordingly each trunk of a sensitive nerve trans-

mits to the centre not only the specific impressions of

contact, temperature, or electrical shock, which may affect

its cutaneous extremities ; but likewise, by the excitement

of pain, makes us aware of deviations from healthy func-

tion, and, by the so-called muscular sense, measures for us

our own particular exertions of force.

These intermediate distributions of a sensitive nerve,

then, do not suffice as a provision for the special sense,

which is peculiar to tegumentary parts : they create only

a vague and general sensibility.

In order to that high development of the sense of touch,

which we notice in the human hand, or in the proboscis of

the elephant, certain anatomical peculiarities are required,

viz. :

—

1. An exposure of the largest possible number of points,

each endowed with sensibility, and capable of being

recognised in the sensorium, as distinct and individual.

Such a structure is eminently illustrated in the papillary

surface of the skin ; which presents a vast number of

minute evolutions, or papilla, every one furnished with

its own fibrillary nervous loop, and a minute inosculation

cf blood-vessels. It is certain that each terminal loop is

i epresented by a definite point in the brain, that no two
nervous fibrillae become blended or confused, and hence

that each papilla may originate a single and particular

sensation. Perhaps the strongest familiar evidence that

•can be adduced for this fact, is furnished in the tingling

sensation (called 'pins and needles') which we produce in

numbing the nerve of a part by pressure ; the impression

here made on the trunk of a nerve being referred, accord-

ing to a well-known physiological law, to its cutaneous

extremities; so that when, for example, we strike the

funny-bone, or otherwise press the ulnar nerve which lies

there, the peculiar tingling is felt in the skin, at the tips of

the last two fingers : if this sensation be analysed, we find

it to consist in a pricking of innumerable minute points,

as though there were falling on the part a quick dense

shower of the finest needles : the minute points, so made
sensible to us, are single papilla; of the skin. This instance

of subjective sensation is probably the only mode in which
the sensitive faculty of the skin can be made known to us

;

for obvious reasons prove it impossible to apply to the

organs of touch the same precise admeasurements as we
may use in ascertaining the power of the eye or of the ear.

It appears however that the tactile power of the skin

varies for different parts in a very much greater degree

than can be accounted for by differences in nervous

supplv. Professor Weber has measured the power of dis-

tinguishing distances in different parts of the skin, with

the view of affording means to compare their relative

degrees of endowment. He conducted his experiment* It

touching the surface with the points of a pair of compao=?>
(blunted with pieces of cork), and observing how clo*
their arms might be brought together, and still be felt ear;
distinctly. He found that, the point of the tongue eou»
distinguish them, as -two impressions, when distant och
half a line from each other ; and that in the middle of tt-

back a separation of thirty lines was necessary to the dis-

tinction. Thus, while the tactile endowment of a part i

in proportion to the minuteness and density of its papil!:,

tion, it is evident that the applicability and developme. -

of this property will depend on habit and attention ai..

practice, by which we acquire the power of appreciatix-

minute differences of impression. It seems established .v

regard of the organ of sight, that the smallest anatomi--
divisions of the retina—those, namely, which are ana^-
gous to the papillae of the skin—accurately correspond \
the limits of distinct vision, each being capable of recti -

ing and conveying from without a particular and sepais.:

sensation. The intervention of the epidermis, or sci-
skin, hinders the sense of touch from possessing equal pt-

fection ; it is impossible, by reason of this scaly covenic
to impress any single papilla, without simultaneous
affecting its nearer neighbours : yet is there marvelled
compensation and balance of advantages in that exquisrr
construction of the human hand, which permits to th
chief organ of our bodily acts,—with the strength and ex-

cellence of mechanical adjustment, that render it our fir<

tool and instrument,—a sensibility so delicate, that it ai
appreciate the dimensions of a line.

2. In addition to the anatomical arrangement just de-

scribed, the sense of touch requires for its perfection tlm
a muscular apparatus should be connected with the sen-

tient surface, by means of which this may adapt itself n<

the superficies of bodies, in order to explore their outline,

span their dimensions, or probe their texture. And \t*

find accordingly in those organs which are most tactile.—

the hand, the tongue, the lips of the human subject, tin

snout, proboscis, or tentacles of lower animals,—that com-
plicated muscular motions belong to the part, and renJi-
lt a more available instrument of exploration. The im-

portance of this addition becomes manifest, if we apply a

foreign object to any plane surface of the body (to thr

front of the fore-arm, for instance), and hold it there with-

out pressure or motion. The only sensation so conveys
is one of indefinite contact : without pressure we krio«

not its consistence ; without successive and explonn:
movement we cannot ascertain its outline or level.

The sense of touch is trained to its highest perfection is

those who are born blind, and who from early childhW
have acquired the habit of making this sense supple-
mental to the absent one. In them the faculty of distin-

guishing minute differences in impression, and of recei vine

from a given surface of integument the largest number ci

separate sensations of contact, appears most remarkably
developed ; and in them too the exploring movements oi

touch are performed with most skill and delicacy. To
such an extent is this the case, that many have believed
the blind to have some means of appreciating colour.
This they have not ; but they are probably able to detect
by touch certain differences of texture—which depend on

the chemical processes of dyeing, or on other circumstance*
of preparation—in the materials they handle, and may
perhaps associate and classify these accordingly under the
names of colour supplied to them by their teachers : mote
than this it is impossible they should perform.
TOUCH-ME-NOT. [Impatiens.]
TOUCHSTONE. [Flinty Slate.]
TOUL. [Meurthe.J
TOULMIN, JOSHUA, D.D., was born in London, 11th

May, 1740, and was educated at St. Paul's school, whence
he was removed to what was then called the Djssentins
Academy, the classes constituting which were taught iii

Wellclose Square, in the house of his relation Dr. Samuel
Morton Savage, who was the classical and mathematical
tutor ; the only other teacher being Dr. David Jennings,
who was theological tutor or professor, and presided over
the seminary. (History of Dissenters, by Bogue and
Bennett, iv. 201, 262.> On being licensed to preach, he
was in the first instance settled as minister of a disseuting
congregation at Colyton in Devonshire. At this time
his principles appear to have been what are commonly
called orthodox ; but he soon became a convert to the
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pinions of the Baptists
;
upon which, in 1765, he trans-

irred himself to Taunton, where, besides having the
harge of a Baptist congregation, he taught a school, and
lso, it is said, kept a bookseller's shop. It was while re-

ident here likewise that he wrote and published most of
he literary works which have made his name known. He
iiid not been long at Taunton before his theology under-
went a further change; but, although he had pre-

viously received invitations from the Unitarians both of
iloucester and Yarmouth, he remained where he was till

804, when he accepted the situation of one of the pastors
if the Unitarian congregation at Birmingham, formerly
unaided over by Dr. Priestley, and then assembling in what
vas called the New Meeting-House. This appointment he
:ontinued to hold, discharging its duties with much ac-
ceptance, till his death at Birmingham, after a short illness,

»n the 23rd of July, 1815, leaving five children, out of a
aniily of twelve, by his wife Jane, youngest daughter of

Br. J. Smith, of Taunton, whom he married in 1764. His
:ldest son was for some time minister of a Baptist con-
gregation at Chewbent, in Lancashire, but afterwards went
o America.
Dr. Toulmin received his diploma of D.D. from Harvard

DJuiversity, in the United States, in 171)4. His first pub-
ication appears to have been an octavo volume, entitled

Sermons addressed to Youth, with a Translation of Iso-

srates's Oration to Demonicus,' winch appeared in 1770,
uid was reprinted in 1789 : this was followed by ' Two Let-
ters on the Address of the Dissenting Ministers on Sub-
scription,' 8vo., 1774 ;

' Memoirs of Socinus,' 8vo., 1777
;

' Letters to Dr. John Sturges on the Church Establish-

ment,' 8vo., 1782; 'Dissertations on the Internal Evi-
dences of Christianity,' 8vo., 1785 ; ' Essay on Baptism,'
Bvo., 1786; a new edition (the third) of 'Mr. William
Foot's Account of the Ordinance of Baptism,' 8vo., 1787

;

' Review of the Life, Character, and Writings of John
Biddle, M.A.,' 8vo., 1789 ;

' History of the Town of Taun-
ton/ 4to, 1791 J a new edition of Neal's ' History of the
Puritans,' with notes and additions, 5 vols. 8vo., 1794-97,
reprinted in 3 vols. 8vo., 1837; ' Biographical Tribute to

the Memory of Dr. Priestley,' 8vo., 1804 ;
' Addresses to

Young Men,' 12mo., 1804 ;
' Memoirs of the Rev. Samuel

Bourne ' (his colleague at Birmingham), 8vo., 1809 ;
' Ser-

mons on Devotional Subjects,' 8vo., 1810 ;
' Historical

View of the State of the Protestant Dissenters in England,'
8vo., 1814; besides a number of single sermons and other
pamphlets : and he was also an occasional contributor to

the 'Theological Repository,' ' The Nonconformists' Me-
morial,' 'The Monthly Magazine,' and other periodical

publications. Dr. Toulmin's writings, without much either

of learning or power of thought, display generally an
agreeable perspicuity and neatness of style, rising some-
times to considerable energy and animation ; and although
steady, and even eager, in the defence of his own opinions,

he states what he has to say without any bitterness or dis-

courtesy to his opponents. He appears to have been a
somewhat narrow-minded but conscientious and kind-
hearted man.
TOULON, a town in France, on the coast of the Medi-

terranean, capital of an arrondissement in the department
of Var,428 miles in a direct line south-south-east of Paris,

or 520 miles by Melun, Sens, Auxerre, Autun, Chalons-
sur-Saone, Macon, Lyon, Vienne, Valence, Orange, Avig-
non, Aix, and Cujes : in 43° 6' N. lat. and 5" 56' E. long.

Toulon existed in the time of the Romans, and is

noticed as a harbour in the-' Itincrarium Maritimum' of
Antoninus, under the name of ' Telo Martins.' It is noticed

also by the anonymous geographer of Ravenna, who calls

it simply ' Telo ;' and from 1he ' Notitia Dignitatum per
Gallias,' which enumerates anions: other officers the ' Pro-
curator Baphii Telonensis Galliarum' (' Overseer of the

dye-house for the provinces of Gaul at Toulon'), it appears
that the principal government dye-house in Gaul was here.

( Bouquet, Rrcueil des Historian des Gaulet et de la France,
torn, l.) A bishopric was established here in the fourth

century, which continued till the Revolution : the bishop
was a suffragan of the archbishop of Aries.

In the middle ages Toulon was repeatedly ruined by the
Saracens, and as often recovered from the disaster. Louis
XII., to protect it from the pirates of Barbary, commenced
the erection of a large tower, which was completed by
Francois I. In the year 1536 it was taken by the Constable

of Bourbon, then commanding the Imperial army, Henri

IV. strengthened the fortifications of the town, and formed
a harbour for merchant vessels. Louis XIV., designing to

make it one of the barriers of France on the side of Italv

and the Mediterranean, established the royal dockyard, and
caused the whole town to be fortified by Vauban. It was
attacked without success in 1707 by the duke of Savoy by
land, at the head of a formidable army, and by the com-
bined English and Dutch fleets by sea. In 1793 it was
occupied by a detachment of marines from the English and
Spanish fleets then cruising off the port, through an under-
standing with the Royalists in the town ; and was subse-
quently garrisoned by a strong force of the English and
their allies and of the French Royalists. It was soon be-
sieged by the French, Carteaux first, and afterwards Du-
gommier having the command in chief, and the artillery

being directed by Napoleon Bonaparte, whose celebrity

had its commencement here. The capture of General
O'Hara, the commander of the garrison, and the taking
of Fort Eguillctte, on a point of land between the inner
and the outer road, obliged the allies to evacuate the
town, after burning the arsenal and carrying away or burn-
ing nearly all the vessels in the harbour. Many of the
Royalists escaped on boaid the allied fleets ; but some
remained, several of whom were put to death by the vic-

torious Republicans. The town, in consequence of its

having been given up to the allies by the townsmen, lost

its rank of capital of the department, which has never been
restored. »

Toulon is open on the south side to the harbours and
road, but is sheltered on the north by the lofty Mount
Pharon, and on the east and west by hills of less elevation :

from its position, the heat in summer is intolerable. The
road is an inlet of the Mediterranean, having its opening
towards the east ; and is divided into two parts, the inner
and the outer road, by two headlands, which extend into
the road on each side so as to form a narrow strait : on the
north side of the inner road are the two harbours, ' Le
Vieux Port,' or ' Le Port Marchand,' on the east, con-
structed by Henri IV. ; and on the west ' Le Port Neuf,'

for the navy, constructed by Louis XIV. North of these

two harbours is the town. These two inner harbours are

separated from the inner road and from each other by
moles or piers : they have each a narrow entrance, passable
only by one vessel at a time ; and there is a passage com-
municating between the two with a swing-bridge. * Le
Vieux Port,' or ' Old Harbour,' is surrounded by a large
and tolerably handsome quay, along which, on the north
or town side, are a number of good houses. ' Le Port
Neuf,' or ' New Harbour,' is surrounded by the various
buildings connected with it as a naval port. On the north
side are the dockyard and arsenal, containing the various
storehouses for the navy ; covered slips for building vessels

;

the sailmakers' and other workshops ; the armories, in

which is a fine collection of antient arms ; the naval-school,
with a fine library and a collection of models of vessels of
every kind; the school of naval artillery; the navigation-
school

;
and, on the north side of the dockyard, the rope-

manufactory, nearly 1700, or, according to some accounts,
above 2000 feet long, built of freestone, from the designs
of Vauban, with a vaulted roof. On the east side of the
naval port, and at the eastern extremity of the south side,

are the bagne or convict-house, and the hospital for con-
victs : they are built on the moles which enclose the
harbour, and usually contain from 4000 to 5000 convicts.

In the same quarter are three basins for the construction
or repair of vessels. The depot or park of artillery is on
the west side of the harbour, and is enclosed in one of the
bastions of the town. Both town and harbours are sur-

rounded, except toward the road, by a wall, strengthened
by bastions and by a ditch. Without the ditch, on the
west side, adjacent to the dockyard, is the government bake-
house. The town is entered by two gates, the gate of
France on the north-west, through which the road from
Paris, Aix, and Marseille passes; and the gate of Ilaly

on the north-east, through which the road from Genoa,
Nice, and Frejus enters. Adjacent to the town, on the

north side, is a walled enclosure, called the entrenched
camp of St. Anne : a great number of detached outworks
occupy various positions round the town, and are con-
sidered to form so well arranged a system of defence, that

the place is regarded as impregnable. The depot or park

of artillery for the land service occupies one of the bastions

on the north side of the town ; and there are handsome
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barracks. The Champ de Mars, or exercise ground, is on
the north-east side, without the walls.

The older part of the town is in the centre, and is sur-

rounded on the north and east by a wide street (Le Cours
and Rue Lafayette), or boulevard, apparently occupying
the site of the old town-wall : beyond this, but within the

present town-wall, are streets whose regularity indicates

their modern origin ; and on the west side of the old town,

and north of the dockyard, are other new streets regularly

laid out. The streets are tolerably well paved, and the

houses tolerably well built; and a number of fountains

end to keep the town clean : there are some ' places,' or

squares, but all small, except the Place d*Armes or Parade.

Toulon has the ex-cathedral of Notre Dame, and three

other parish churches, St. Jean, St. Pierre, and St.

Louis. Notre Dame is a small and gloomy building;

but is decorated by several works of the sculptor Puget.

The front of the church of St. Louis has a tolerably good
colonnade. Adjacent to the church of Notre Dame is the

college or high school, which is a good building. There
are a marine hospital, a military hospital, a foundling and
another hospital ; the ex-episcopal palace ; the office of the

maritime prefect, forming one side of the Place d'Armes

;

a small and inconvenient pal ais de justice or court-house;

an exchange ; a town-hall, on the quay of the old or mer-
cantile port ; a theatre ; and several bathing establish-

ments. Some of these are outside of the walls of the

town. There are a public library of 8000 volumes, a me-
dical library, a valuable museum of natural history, a

botanic garden, an observatory established in the naval

hospital ; a society of belles lettres, sciences, and arts

;

courses of instruction in geonietiy and practical mechanics

;

a savings' bank, a mont-de-piete, and a maternity society.

The lazaretto is on the south side of the outer road, at

some distance from the town.
The population of the commune, in 1831, was 28,419

(of whom 24,121 were in the town itself) ; and in 1836,

35,322. The business of the place, independent of the

government establishments, is not very great. There are

some soap-houses ; some coarse woollens, morocco leather,

chocolate, vermicelli, and candles are manufactured

;

and some merchant vessels are built. Trade is carried

on in wine, brandy, oil, olives, dried fruits, corn, flour,

and other productions of the neighbourhood. There are

two yearly fairs of eight days each. The townsmen were
formerly reputed to be the roughest in Provence : hence

arose the proverb, characterizing the manners of this and
the other chief towns, ' Aix in Provence, Marseille in Tur-

key, Toulon in Barbary.' The low grounds in the neigh-

bourhood are fruitful ;
they produce excellent vegetables,

besides figs, olives, oranges, grapes, and capers.

Toulon ranks as the second naval port in France, and is

the residence of a number of officers connected with the

administration of the naval department. There are also

several fiscal government offices. It has three courts of

justice, namely, a tribunal de premiere instance, a tribunal

de commerce, and a tribunal de marine.

The arrondissement of Toulon has an area of 500 square

miles and comprehends twenty-eight communes it is

divided into eight cantons or districts, each under a justice

of the peace: the population, in 1831, was 94,242; in

183G it was 99.012.

(Vaysse de Villiers, Itineraire Descripti/de la France;
Malte-Brun, Geographie Universelle ; Millin, Voyage
dans let Departemens da Midi de la France; Dictionnaire

Gtographique Univertel ; Statistique de la France.)

TOULONGEON, FRANgOIS E'MANUEL, VIS-
COUNT OF, a French historian of the last and present

century, was born a.d. 1748, at the castle of Champlitte,

in La tranche Comte, and belonged to one of the oldest

families in that province. He was destined by his parents

for the church, and was sent at an early age to the semi-

nary of St. Sulpice at Paris ; but having evinced a decided
repuguance to theological studies, he was permitted to

follow his own inclination, and to enter the army. He
was a great admirer of Voltaire, to whom, a.d. 1776, he
paid a visit at Ferney, and whose favour he gained. He
was admitted a member of the Academie of Besancon,

a.d. 1779, having previously manifested a degree of poeti-

cal talent which gained for him some local celebrity. He
rose to the rank of colonel of chasseurs, and his regiment

was remarked for its discipline and good condition ; but

he quitted the service previous to the wars which arose out

of the French revolution. At the commencement of thr

revolution he embraced the popular aide, and defends
it against the majority of the nobles of La Franche Comt
in the assembly of the states of that province, held a

Quingey, a.d. 1788. He published about this time a pan;

Shlet, under the title of ' Prindoes Naturels et Corxatitutii,

es Assemblies Natlonales.' This, which appears to bv>
been his first publication, gained him considerable popu-

larity, and led to his appointment as one of the deputin
of the nobility of the province in the 8tates-Genera! a
1789. He was one of those nobles who separated then
selves from their order to unite with the tiere-etat, u
commons, in one chamber, which assumed the title of tht

National Assembly. In the years 1790-91 he acted with

the moderate revolutionists ; and at the close of tb<

session, presaging the approaching troubles, he quittn!

public life, and retired to an estate which he posses**
in Le Nivernais, the sole remain of his patrimonial in-

heritance, and which was considerably diminished in vahr
by the loss of the feudal services which had been sup-

pressed at the revolution. His early retirement preserved
him from the perils of the reign of terror. His subsequent
life was devoted to literary and to agricultural pursuit*
He was elected a member of the Institute, a.d. 17W
in the class of the moral sciences (a class suppressed «J

the reorganization of the Institute, a.d. 1803) ; and, in th«

same year, brought out a periodical, entitled « L'Espn'.

Public,' with the view of calming the violence of part?

spirit ; but only six numbers of the work appeared. H<
was chosen, a.d. 1802 and 1809, deputy for the departmec.
of Nievre in the legislative body ; and was subsequent!;
made a commander of the Legion of Honour. He did
suddenly, 23rd December, a.d. 1812, and was buried k
the cemetery of Montmartre, where his children ha«
raised a monument to his memory.
The principal works of Toulongeon are :

—
« Histoire it

France depuis la Revolution de 1789 ;' ' Manuel du Me
scum Francais ;' ' Manuel Revolutionnalre, ou Penstr?
Morales sur l'Etat Politique des Peuples en Revolution
a poem, entitled ' Rechercnes Historiques et Philosophiqoe-
sur l'Amour et le Plaisir ;' and a translation o' Csesai.
' Commentaries.' He published sorhe smaller works ; ami

some of his papers read at the Institute were publishn:
either in the ' Mcmoires de l'lnstitut,' or separately, bi

himself. His ' Histoire de France ' never appears to naif

attained a high reputation, and has been superseded b<

later histories of the same period ; but the exactness a
its military details gives it some value. The first editio:

was without date, in 2 vols. 8vo. ; the second edition (a »
1801- 1810) was published in 4 vols. 4to., or 7 vols. 8v«.

with maps and plans of battles. The ' Manuel du Muslum
is a catalogue raisonne of the paintings of the antiet,:

masters : it was published in ten thin volumes, 8vo., a.s
1802-8 : the first nine volumes have the initials of Tou-
longeon on the title-pages ; the tenth volume is by anotlu
hand. The ' Manuel Revolutionnaire ' (a.d. 1796) wee:
through two editions, and was translated into German.
The translation of Caesar was published afterToulongeon
decease (a.d. 1813), in 2 vols. 18mo., with plans and mili-

tary notes on the text. A new edition, interpaged with
the original text, was published a.d. 1826 : part of a col-

lection (by M. A. Pommier) of the Latin classics, inter
paged with French versions.

(Biographie Universelle; Biographie des Contempo-
ralas ; Qufrard, La France Littiraire.)

TOULOUSE, a city in France, formerly capita] of tin

province of Languedoc, and now the chief town of thi
department of Haute Garonne, 363 miles in a direct line

south by west of Paris, or 438 miles by the road through
Orleans, ChSteauroux, Limoges, Cahors, and Montauban
in 43" 35' N. lat. and 1° 26' E. long.

The notices of this town in antient writers are more
numerous than of most towns in Gaul, and relate to an
earlier period : the name was written by the Greek write!*
Strabo and Ptolemy ToXiaaa, ToXwra, and ToXovaa ; and
by the Latin authors and in inscriptions Tolosa and Thc~
losa. By a similar variation to this last the name has
been written in later times Toulouse and Thoulouse. but
the h is now generally omitted. In the time of the GauU
this city, which belonged to the Volcae Tectosages, a
Celtic nation, contained an enormous treasure in gold and
silver which was seized by the Romans under Caepio, b.c.

106. As the treasure had been deposited in consecrated
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places, the seizure of it was regarded aa sacrilege ; and
the misfortunes which afterwards overtook the perpetrators

occasioned ' the gold of Toulouse ' (' aurum Tholosanum ')

to become a proverbial expression for treasure which
brought ruin upon its owners. (Aulus Gellius, Node*
Atticae, ITI. ix.) Toulouse was afterwards subject to the

Romans, the Visigoths, and the Franks, and in the middle
aires had counts of its own, who were potentates of great

importance in the south of France. [Lanoubdoc.]_ The
bust historical event of importance connected with it was
the battle fought, 10th April, 1814, between the allied

army under the duke of Wellington, and the French under
Marshal Soult. The English were victorious, and Soult

was obliged to evacuate the town.
Toulouse is situated on the right or east bank of the

Garonne, which, flowing from the south, bends westward,

forming a crescent, on the concave side of which the town
stands. As the Canal du Midi, or Canal de Languedoc,
which unites the Garonne with the Mediterranean, opens
into the river a short distance below the town, and has its

course for some distance parallel to the river, the site of

t he town and its suburbs is a peninsula, enclosed between
the Garonne, close to the town, on the west, and the canal

at a little distance on the north and east. On the south

Mile, but at some distance, are the heights of Pech-
David ; and on the east, beyond the canal, and between it

and the little river Lers (which flows parallel to the canal,

and falls into the Garonne below it), are the heights of

Mont Rave, on which the fiercest part of the battle of

Toulouse, in 1814, took place.

The town and the suburb of St. Cyprien, which is on
the opposite bank of the river, are enclosed by walls,

elected in the middle ages, and are united by a bridge

of seven arches, the Pont Neuf, about 860 feet long,

erected under Louis XIV., from the designs of Souffron,

which crosses the river in the middle of the bend. Hie
river is lined with handsome quays. The walls (which
have nine gates) appear to have been, in 1814, tolerably

entire, and ' so thick as to admit sixteen and twenty-four

pound guns ' (Napier, Peninsular War) ; but later autho-

rities describe them as gradually disappearing in the pro-

gress of improvement. Beside St. Cyprien, there are seve-

ral faubourgs or suburbs : Bazacle, on the north-west, close

to the river ; Arnaud-Bernard, on the north ; Matabiau,

on the north-east; St. E'ienne and Guillemene, on the

east ; and St. Michel, on the south : the faubourgs Arnaud-
Bernard, Matabiau, and *t. Etienne, extend to the Canal

du Midi ; and Guill6m6rie lies beyond the canal, adjacent

to St. Etienne. On the south-east side of the town, be-

tween St. Etienne and St. Michel, is the Esplanade, a

circular space surrounded by trees, planted so as to

form four concentric circles, and having six avenues radi-

ating from it, each with four rows of trees, forming three

alleys. The streets of the town itself were, till of late

vcars, narrow and crooked ; the squares irregular in form,

the houses built of brick, and few of the edifices of a

handsome appearance (Millin, Voyage dans les Dcparte-

ment du Midi, a.d. 1811); but improvement has latterly

been very rapid. The town is still however as it were in

a state of transition : ' its streets, commonly narrow and
crooked, become still more irregular, as in taking care to

give them a better direction, old houses are replaced by
others arranged upon a new line ; so that, with some ex-

ceptions, the streets present only houses, some protruding

and some receding.' (Malte-Brun.) They are paved with

round stones, very fatiguing for foot passengers. The old

houses are generally covered with stucco. ' The squares

are still unfinished, but they show what they will be when
completed' (Ibid.) : the Place Royale, Place St George,

and Place AngoulSme are the handsomest. Ten or more

fountains and a hundred ' bornes fontaines,' or fountains

issuing from walls, serve to cleanse and refresh the streets.

Many of these fountains owe their erection to M. Montbel,

formerly mayor of the city, and afterwards one of the

ministers who signed the unlucky ' ordonnances ' of Charles

X.: especially he erected one of white marble in the

Place Royale, adorned with bas-reliefs of events in the

Spanish campaign of 1823.

The principal public buildings are the cathedral, the

capitol or Hotel de Ville, the ex-archiepiscopal palace, and

the church of the Grands Augustins, now occupied as a

museum. The nave and portal of the cathedral are more

antient than the choir, and are described by Malte-Brun

as belonging to ' an old heavy Gothic church :' the choir,

erected in the sixteenth century as part of a new edifice

designed to replace the older one, but which has never
been finished, is described by the same author as one of
the most beautiful in France. In receiving the judg-
ment of Malte-Brun regard must be had to the difference

of architectural taste in England and France. The
choir is not in a line with the nave ; so that the whole
structure has a very irregular figure, somewhat like this.

*—^ In the tower of the Cathedral is ' the bell of
Cardaillac,' weighing 50,000 lbs. French. The

t—-i town-hall or capitol is almost entirely a mo-

I
»««. I dern building, erected on the site of a more

antient one. It has a front of about 380 feet

long by 128 high, and is of most imposing appearance. The
court is shown in which the duke ol Montmorency is said to

have been beheaded, a.d. 1632, and which must therefore

be a remain of the older building. A gallery termed
'Galerie des Illustres,' is set apart for busts of those persons,

natives of the city or connected with it, whom the town has
thought worthy of the honour of a place. The ex-palace
of the archbishop, now occupied by the prefect oi the
department, is the handsomest modern building after the
capitol. The museum in the cloister and church of the
Grands Augustins contains a number of antiquities, which
have been collected in the department. Besides these

edifices may be noticed the theatre ; the new court-houses
for the Cour Royale and the tribunal de premiere instance

;

the veterinary school ; the church of La Dorade, built on
the site of an antient heathen temple, and that of St.

Saturnin, the interior of which is very impressive ; the
vast hospitals of the Hotel Dieu and St. Joseph-de-la-

Grave ; the mill of Bazacle ; the abattoirs ; and the bridge
and bas-relief at the junction of the Canal du Midi and
the Canal de Brienne. This latter canal, which is very
short, connects the Garonne at the mill of Bazacle, adjacent

to the town wall, with the Canal du Midi. In the lie de
Tonnis, a small island in the Garonne opposite the town,
and indeed forming part of it (for the island is covered
with buildings), are the ruins of the Castle of Narbonnais,
the former residence of the counts of Toulouse. Toulouse
has scarcely any remains ofRoman buildings. There are a
large public garden ; a botanic garden, rich especially in
plants from the Pyrenees, and in exotics, where courses of
instruction in botany are given ; and a public walk, ' Cours
Dillon,' in the Faubourg St. Cyprien, on the bank of the
Garonne.
The population of the commune of Toulouse in 1826

was 55,319 ; in 1831, 59,630 ; and in 1836, 77,372. There
are bell-foundries and copper-mills, a very large manu-
factory of sickles, files, and other hardwares, and a
number of establishments for different branches of the
iron-manufacture

;
printing-oflices, oil-mills, brandy dis-

tilleries, breweries, dye-houses, tan-yards, rope-walks, flour-

mills; manufactories of wax, wax-candles, paper-hang-
ings, oil-cloth, musical strings, morocco leather, cotton

and woollen yarn, blankets, cotton counterpanes, printed

cottons, hats, straw-hats, earthenware, porcelain ; and a
government snuff-manufactory. Trade is carried on with
Spain, with the ports of Bordeaux and Marseille, and with
the interior : the Spanish trade is the most important.
The chief export is of wheat and flour, the produce of the
surrounding country, which was eminent for its produc-
tiveness in corn aa early as in the time of Caesar (Ve Bell.

Gall., i. 10). Toulouse is celebrated also for its ducks'
liver pies, of which a great number are sent to other parts

of France. There are two great markets in the year for

flowers and salt pork ; and eight fairs, including four of

eight days each, and two of three days ; one of the eight-
day fairs is an important fair for wool and woollen cloth.

Toulouse is the chief town of the department ; it is the
seat of a Cour Royale, whose jurisdiction comprehends the
departments of Arriige, Hante Garonne, Tarn, and Tarn
et Garonne, and of an Acad&nie Universitaire, which has
authority over the same departments : it is the head-quar-
ters of the tenth military division, comprehending the
departments of Aude, Pyrenees Orientales, Arriige, Haute
Garonne, Hautes Pyrenees, Gers, and Tarn et Garonne.
It has an assize court, a chamber of commerce, a tribunal

of commerce, a tribunal de premiAre instance, or subordi-

nate court of justice, a mint, and several fiscal government
offices. There are a royal cannon foundry, an arsenal, and
an artillery school.
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The archbishopric of Toulouse originated as a bishopric

in the third century ; St. Saturninus, the first bishop, is said

to have suffered martyrdom a.d. 250 ; it did not attain to

its metropolitan rank till the fourteenth century. It is

now united with the archbishopric of Narbonne, to which
its bishops were antiently suffragans ; the style of the pre-

late is archbishop ofToulouse and Narbonne. The diocese

includes the department of Haute Garonne, and the arch-

bishop's suffragans are the bishops of Montauban, Pamiers,

and Carcassonne.
Toulouse is distinguished by the attention of the towns-

men to literature. It possesses a number of establishments

for public instruction : its schools include 2000 students

;

and there are several learned societies which distribute

prizes. The most eminent of these is the Academie des

Jeux Floraux, which distributes prizes for the best poems

;

the prizes, which are golden flowers, are open to the com-
petition of all France. This society originated in the

middle ages, probably in or before the thirteenth century
;

certainly not later than the fourteenth ; and appears to

have been an association of trouvgres, or troubadours. The
poetical contests held by the society, and known as the
Jeux Floraux, are thought to have been revived from the

neglect into which they had fallen by Clemence Isaure, a
young lady of family, who devoted her property to form a
perpetual endowment for these ' games,' or annual poetical

contests, which are still kept up. There is an antient

statue of Clemence in the Galerie des Illustres, but the

epoch at which she lived is not ascertained. There are

an academy of inscriptions, sciences, and belles-lettres ; an
academy of painting, sculpture, and architecture ; a royal

college or high school, a seminary for the priesthood, a

secondary school of medicine and surgery, a school of arts

and trades, a drawing-school ; a royal riding, music, and
singing school ; courses of instruction in geometry and
practical mechanics ; on experimental philosophy, chemis-

try, and midwifery, at the Hotel Dieu; and societies of

medicine, of the fine arts, and of agriculture. There are

two public libraries, one of 30,000, the other of 24,000

volumes : one of these (attached to the college) has the

prayer-book (les Heures) of Charlemagne, written in

golden letters on vellum, given by that prince to the Abbey
of St. Sernin, a.d. 778. There are (or were lately) eleven
printing-offices, twenty-three booksellers' shops : two poli-

tical journals, and nine devoted to literature and the
sciences, are published. There are a botanic garden, a
departmental nursery, and an observatory, where courses

of instruction on astronomy are given.

TTiere are a society ofmaternal charity, a Protestant Bible

Society, and a society for granting loans on security without

interest ; two hospitals, an orphan asylum, and six maisons

de secours, or houses for the relief of the destitute.

The arrondissement of Toulouse has an area of 612
square miles ; and comprehends 138 communes ; the popu-
lation, in 1831, was 139,927; in 1836, 159,064. The
arrondissement is divided into twelve cantons or districts,

each under a justice of the peace.

(Dictionnaire Giographique Universel; Millin, Voy-
age dans les Departemens du Midi ; Malte-Brun, Geogra-
pkie Universelle.)

TOULOUSE, COUNTS OF. [Lanouedoc]
TOUP, JONATHAN, was born at St. Ives in Cornwall,

in December, 1713, and was partly educated at a grammar-
school in that town. He was afterwards entered at Exeter

College, Oxford, where he took his bachelor's degree, but

his master of arts degree he took at Cambridge. Toup
entered the church, and obtained successively the rectory

of St. Martin's, Exeter, and a prebend's stall in Exeter
cathedral. He died on the 19th of January, 1785, in his

72nd year, and was buried in St. Martin's church.
Toup was an accurate scholar, and one of the best Eng-

lish critics in the middle of last century. The work by
which he is best known is his ' Emendations of Suidas ;' the

first volume of which was published in 1760, under the

title of 1 Emendationes in Suidam, in quibus plurima loca

vetcrum Gracorum, Sophoclis et Arist ophanisimprimis, cum
cxphcantur turn emendantur.' This was followed by two
volumes more in 1764 and 1766, and by a fourth in 1775,

under the title of' Appendiculura Notarura in Suidam.' This

work gained for him the friendship of Bishop VVarburton,

to whose influence Toup was mainly indebted for his church

preferment. In 1767 Toup published his ' Epistola Critica

ad virum ecleberrimum Gulielmum episcopum Glocestri-

ensera,' containing various corrections and explanations £•.'

many passages in the Greek authors. Toup was also i

large contributor to the Oxford edition of Theocritus ediir.

by Wharton, which was published in 1770. A note of L-

upon the fourteenth Idyl was 'cancelled by the vice-char-

cellor on the ground of its indecency.-principally, it is said

at the wish of Dr. Lowth. Toup, however, was hi^hli

displeased at this, and published the objectionable note a

1772 in his ' Curse Posteriores, sive Appendicula Notarua
atque emendationum in Theocritum, Oxonii nuperriiEr

publicatum,' in which he attacks the taste and the Iearnm:
of those who had it omitted. Toup's last work was ai

edition of Longinus, published at Oxford in 1778, and i\-

printed in 1789, which is still one of the best editions we

nave of this writer.

(Nichols's Bowyer.)
TOUR, MAURICE QUENTIN DE LA, an emine*.

French portrait painter, born at St. Quentin in 1704. Dt

la Tour was distinguished for his portraits in crayons, whica
he executed the size of life ; he painted very slowly av)

finished very highly, but gave his pictures the appearanr-.

of having been executed with great ease by adding a tV»

bold and effective touches to the already finished work.

He painted many portraits, and was much in fashion in th<

time of Louis XV., with whom he was a favourite, an?

whose portrait he painted. The following are among ht>

best pictures :—a large full-length of Madame de Pompf •

dour ; the portrait of Louis, Dauphin of France ; one of

Prince Charles, the Pretender ; and portraits of Restout, ta-

king's painter, presented to the Academy of Arts of Par.*

in 1746, when De la Tour was elected a member of thr

Academy ; of RenS Fremin, the king's sculptor ; ofJ. B. S.

Chardin, the painter ; of the Marfcchal de Saxe, and other?

:

and his own portrait, which was engraved by G. F. Schm:u
in 1742.

De la Tour was a man of very eccentric habits, aai

towards the end of his life he grew silly, and spoiled marrc

of his works by painting out the beautiful accessor!^
which he had originally introduced, upon the principle thi'

in portrait everything should be sacrificed to the head—
the portrait of Restout was one that suffered in this ws»

:

he turned his brilliant silk vest into one of simple bromi
stuff. He died in 1788, aged 84. He gave 10,000 franc*

to the Academy of Paris to found an annual prize of 500

francs for the best picture in perspective, aerial and linear

alternately ; he gave also an equal sum for the foundation

of an annual prize for the most useful discovery for the

arts, to be awarded by the Academy of Amiens ; and be

founded a gratuitous school of design in his native place,

St. Quentin.
(Watelet et Levesquc, Dictionnaire des Arts, .£<•. :

Biographie Universelle.)

TOURACOS. [Musophagid*, vol. xvi., p. 29.1

TOURCOING, a town in the department of Nord, in

France, about six miles north-east of Lille and 146 north-

north-east of Paris. The town is well laid out and well

built, and has a large and handsome square, called l.i

Grande Place. There are two churches, those of St.

Christophe and St. Jacques, and a town-hall and the

remains of an antient castle. The town is supplied with
water by Artesian wells. The population of the town, in

1831, was 8094 ; of the whole commune, 17,973. The
manufactures of the town are important and of early

origin, having acquired some celebrity in the twelfth cen-
tury : they comprehend cotton and woollen yarn, swan-
skin, camlet, table-linen, a variety of fabrics of wool and
cotton, carpets, and soap. There are dye-houses, tan-yard*,

and brick-yards. There arc two yearly fairs, one of which
continues nine days. There are a chamber of manufactures
a council of prud'hommes, a college, and an hospital or
almshouse for old women.

(Dictionnaire Geographique Universel; Dupin, Forces
Productives de la France.)
TOURMALIN. Schorl. This mineral occurs crys-

tallized. Primary form a rhomboid
; secondary forms,

prisms with from three to twelve sides, terminated by very
'irregular summits. Cleavage parallel to the faces of the
primary form. Fracture uneven, conchoidal. Hardness :

scratches glass easily. Electricity : according to Hauy
the transparent varieties when heated become electric

;

the termination of the prism which presents the greater
number of faces becoming positive, while the other end
becomes negative. Colour white, brown, blue, yellow,
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green, red, and black. The blue variety is called mdi-
colite, and the red rubrllite. Lustre vitreous. Trans-
parent, translucent, opaque. Specific gravity 3-069 to
3-076. Before the blow-pipe all the varieties fuse readily
with borax, producing at first slight effervescence.
Tourmalin occurs most commonly in primary rocks,

especially in granite, gneiss, and mica slate. Its localities

are too numerous to be stated. We may however men-
tion that the red variety, or rubellite, occurs in Siberia

;

Ihe blue, or indicolite, at Uto ; the green in Brazil

;

the black in Devonshire and many other places. The
somposition of tourmalin is extremely various ; that of the
red appears, from the analysis of Vauquelin, to be the sim-
plest, consisting of,—

Silica . . . .42
Alumina 40
Soda .... 10
Oxide of manganese . 7

99
Some varieties contain also potash, lithia, lime, mag-

«esia, oxide of iron, and boracic acid ; the proportions of
liese constituents are extremely variable, and no one
ariety contains all the enumerated substances. The
)lack tourmalin from Devonshire yields nearly 19 per
:ent. of oxide of iron, and that of Eibenstock nearly 24
>er cent, of the same oxide.

TOURN. [Leet, p. 388.]
TOURNAMENT, or TOURNEY, is from the French

Vournoi, formerly Toumoiement, for which the Latin
vriters of the middle ages use torneamentum, tornamen-
um, or turneimentum, and sometimes also torna, tome,
ornatio, tornerium, or torneta. The Byzantine annalists

lave transformed the word into ternementuml'TtfviiuvTov).
Vmong other etymologies which have been proposed one
s, that torneamentum is a corruption of an imaginary word
[Yojamentum, meaning the game of Troy (called by the

tomans Troja or Indus Trojae), which Virgil describes

*£n. v. 545-602), as performed by the Trojan youth
inder the direction of jEneas, at the tomb of Anchises in

Jicily, and which is also mentioned by Suetonius (Jul. 39
;

lugust. 43; Claud. 21); by Dion C'assius, or Xiphilinus
xlviii.20; xlix. 43), and even by Claudian (vi. Cons,
loriorii, 622, &c), as still practised in his day, the end of
he fourth or beginning of the fifth century. There can
>e little doubt, however, that toumoiement means merely
. turning or wheeling about, from the common French
erb ' tourner,' to turn. This will agree with other tourns.

Ve have in England the sheriff's turn or tourn. Other
larbarous Latin words of the same connection are

ornare, to turn about in fight, and also to call out
>r challenge to combat (in which last sense there is

.lso the old French lui tourner (or torner), par gage de
>ataille) ; torneare, torniare, tumeare (in French tour-

loier), torniamentare, and tornnizare, to take part in a
ournament ; torniator, a performer in a tournament.
Du Cange, Gtossarium ad Scriptures Med. et Inf.

Attinit., vi. 1184-1192; Carpentier, Glosmrium Novum,
ii. 1033 : H. Spelman, Glossarium Archuiologtcum,
». 541 ; Fr. Junii Etymologicum Anglicanum, ad vv.

Vourneijing and Tournoy.)
A tournament may be defined to have been a species of

•ombat in which the parties engaged for the purpose of

xercising and exhibiting their courage, prowess, and
kill in arm*, and not either out of enmity (as in ordinary

varfare), or even fas in the modern duel) for the mere
mrposc of wiping off some dishonourable imputation (a

nirpose which was served rather by the antient ordeal, or

vager of battle, than by the tournament). It is obvious,

lowever, that although" the primary and professed design

)f the tournament was nothing more than to furnish an

;xciting show, and to give valour and military talent an

jpportunity of acquiring distinction, other passions would
3e very apt to intermingle in the heat of contest with the

mere ambition of superiority, and sometimes even to dis-

juise themselves under that pretext. The attempt to

defeat and disarm an adversary, indeed, could hardly fail

in some cases to involve the desire of injuring or even of

destroying him. In this way a tournament would often

become a hostile conflict. On the other hand, whenever, as

also frequently happened, a combatant engaged in a tour-

nament with the view of vindicating his courage from

question or aspersion, it might be said, to resemble the

P. C, No. 1563.

modern duel, at least if we adopt what is perhaps the
most rational theory of that process, namely, that, on the
principle of courage being the point of honour in a man.
it is only intended to give a calumniated party an oppor-
tunity of showing that he possesses enough of that
essential quality to entitle him to exemption from
reproach on any other account.
The origin of the tournament, as we have seen, has been

carried back at least to the Roman times. Virgin
description is, in some passages, not unlike what the
name would lead us to suppose the tournament may
have originally been ; but the resemblance of the Game
of Troy is certainly better preserved in the evolutions
of a modern review, in which the charge, and mClee,
and retreat of cavalry are exhibited, than it was in
what the tournament is known to have actually be-
come. The tournament, like the other customs of
chivalry, must be properly considered to have taken its

rise after the establishment of the feudal system. Some
writers attribute the invention of the tournament to the
emperor Henry, surnamed the Fowler, who died in 936

;

and another common account, given on the authority of
the Chronicle of Tours, and the Chronicle of St. Martin of
Tours, is that its inventor was Geoffrey of Preuilly, an-
cestor of the counts of Anjou, w ho died in 1066 : but
Du Cange, in his Dissertations ' De l'Origine et de l'Usage
des Tournois,' at the end of his edition of Joinville, quotes
various notices of tournaments held before the age of
either of these personages :—among others one which took
place at the celebrated interview between Louis of
Germany and Charles the Bald of France, at Strassburg in

841, as mentioned by the contemporary chronicler Nit-
hard. Geoffrey of Preuilly perhaps introduced the tourna-
ment into Western France. From the French it appears
to have passed to the English and the Germans, and, in a
later age, to the Italians and the Greeks. Tournaments
are said to have been first practised by the English in the
time of Stephen ; but they were forbidden by Henry II.,

as they had alreadv been by the church ; and it was not
till the reign of Richard Coeur-de-Lion that they were
properly established in this country. The flourishing ijera

of the tournament, here as well as in France and else-

where, was in the thirteenth and fourteenth centuries ; but
it continued in frequent use down to the middle of the
sixteenth, and was not altogether abandoned till a con-
siderably later date, although the few tournaments that
were held in the latter part of that century were rather
such mere shows or spectacles as have been sometimes
exhibited under the same name even in our own day, than
the real combats which were so called in an earlier age.
The accident of Henry II. of France meeting his death at

a tournament in 1559 almost at once occasioned the cessa-

tion of the practice everywhere as well as in Fiance
;

but the spirit by which it was formerly kept up had long
before this been decaying under the influence of the
various circumstances which, at least from the middle of
the preceding century, had been operating a general
change in the social condition of Europe. Among the
physical causes in question the chief may be considered
to have been the introduction of fire-arms into war;
among the moral, the extension of the commercial spirit,

and the rise everywhere of a new literature, together
bringing with them other habits, other tastes, another
civilization. The church, however, it may be observed,
which had set its face very stoutly against tournaments
from about the middle of the twelfth to the middle of the

thirteenth century, prohibiting persons from engaging in

them by some of its decrees on pain of excommunication,
and denying Christian burial to such as lost their lives in

these contests, had long been reconciled to them, and for

some ages had rather cherished and encouraged the
practice than otherwise.

Tournaments were usually held on the invitation of

some prince, which was proclaimed by his heralds through-
out his own dominions, and at all the foreign courts or

other places whence it was expected or desired that parties

might come to take part in the martial competition. A
detail of the forms and ceremonies that were observed in

fixing the lists (or boundaries within which the righting

was to take place , in offering and accepting the challenges,

in declaring the issue of each encounter, and in assigning

and bestowing the prizes (which last office was often

performed by female hands), cannot be attempted here.

Vol. XXV.—
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All these particulars, together with the usual laws or

regulations of the combat, and the mode of fighting (which
was commonly with lances and swords, and in the first in-

stance always on horseback, although parties who were dis-

mounted frequentlv continued the contest on foot), may be
most conveniently learned from the many accounts oftourna-
ments in Froissart and other old chroniclers, or even from
such fictitious narratives as the 'Knight's Tale of Palamon
and Arcite,' in Chaucer(or Dryden's paraphrase of it), or that

of the tournament at Ashby, in 8cott's ' Ivanhoe.' Scott,

in his ' Essay on Chivalry ' (Miscellaneous Prose Works,
vi. 60, &c), remarks that it is a mistake to assume, as has

been done by Cervantes among others, that the combatahts
at a tournament were always knights; the more dis-

tinguished among the esquires, he shows, were frequently

admitted to that honour. In another part of this ' Essay

'

(pp. 44, 45), Scott represents the dangers of the original

tournament as having been subsequently ' modified by the

introduction of arms of courtesy, as they were termed

;

lances, namely, without heads, and with round braces of

wood at the extremity, called rOckets, and swords without
points and with blunted edges.' According to Ducange,
on the contrary (Dissertation dcs Arm.es d Outrance, des

Jowtes, de la Table Ronde, des Behourds, et de la

Quintaine, in his edition of Joinville), the arms of

courtesy, armes courloises (which he compares with the

lusoria arma and lusoria tela mentioned by Seneca),

were the weapons originally used, and were afterwards

exchanged for those with sharpened edges and points,

which were denominated armr.s d outrance. Outrer means
properly to pierce an enemy •fith sword or lance ; and at a

tournament, when one of the parties was vanquished,

either by being killed, or by surrendering and asking

quarter, or by being thrown out of the lists, the contest

was said to be outrt—' le gage de bataille etoit outreV

The distinction between a tournament and a joust, or

just, is not very clear. Ducange makes the joust to be
properly a single combat or duel, whereas in a tournament
a considerable number of combatants were commonly
engaged on each side. But this distinction is certainly

not generally observed in the use of the two words ; and
our English archaeologist, Spelman, who defines torniarc,

' gladiis concutere, justas facere, hastitudium exercere,'

does not appear to have been aware of it. The term
jouste or joust has been derived, improbably enough, from
the Latin • juxta,' near to, because, say the etymologists,

the combatants here fought hand to hand. It is, no
doubt, connected with the verb to justle, or jostle (in

French, jouster), though possibly the original word
may be best preserved in the Italian form giostra,

which the Byzantine writers have imitated in their

rCovcrpa and r(ov<m>ia. There was also the species of
single combat termed a pas d'armes, or passage of arms :

it was at a pas d'armes that Henry II. was killed. On this

subject, besides the works quoted above, the reader may
consult the ' Traits des Tournois, Joustes, Carrousels, et

autres spectacles publics' (par Claude Francois Menes-
trier), 4to., Lyon, 1669 ; and ' M6moires sur l'ancienne

Chevalerie, consideree corame un Etablissement politique

et militaire," par J. B. de 1ft Curne de St. Palaye, 9 torn.

12mo., Paris, 1759-1781.

TOURNAY, or DORNICK, or DOORNIK, an import-
ant town in the province of Hainault, in the kingdom of

Belgium, 46 miles south-west of Brussels by Hal, Enghien,
Ath, and Leuze. This town is mentioned by Jerome In

the beginning of the fifth century, under the name of Toi-

naciis, as being among the places which had been seized

by the barbarians who overran Gaul. It was among the

early acquisitions of the Franks ; and was the capital of
the as yet infant empire of Clevis. It underwent various

changes in the middle ages, and was besieged and taken
(a.d. 1513) by the English under Henry VIII., who erected
a castle here. Having reverted to the French, it was
again taken (a.d. 1521) by the count of Nassau, one of the
generals of the emperor Charles V., and ceded by the
treaty of Madrid (a.d. 15251 to the emperor. During the
religious troubles of the Netherlands, the Protestants com-
mitted great disorders here (a.d. 1566); and the town,
having joined in the revolt against Spain, was taken (a.d.

1581 ) by the duke of Parma,' and remained under the do-
minion of Spain. It was taken by Louis XIV. (a.d. 1667)

and ceded to France by the peace of Aix-la-Chapelle (a.d.

1668; : but having been again taken (a.d. 1709; by the

allies Under Marlborough and Eugene, it was at the peac*

of Utrecht (a.d. 1713) ceded with the rest of the Spanish

Netherlands to Austria. It was takeu (a.d. 1745) by it-

French under Louis XV., but restored at the peace
Aix-la-Chapelle, a.d. 1748. It was repeatedly taken (a.d.

1792-4) in the early part of the war of the French revok
tion ; and has changed masters with the rest of Bel gi lie

several times.

This town is situated on the Schelde, which here; flo*--

north-west and divides the town into two parts, thei>S:

town on the left bank and the new town on the riei.'

the old town occupies the site of the Tornacus of !."!>

antients: the new town is of later origin and is di>-

tinguished from the old by the neatness and tolerate

straightness of its streets, by its well-built houses, and
its handsome quay planted, with trees, which forms tfr

most frequented promenade of the city. The cathedral r

the old town is a large and fine Gothic building
several towers (one of our authorities says four, anotta-

five) surmounted with spires. The interior of the chan. 1

is adorned with the richest carving and other ornament-
The tomb of the Frankish king Childenc I. was discovered

nearly two centuries ago, in demolishing an old hoi**.

near the cathedral, seven feet below the surface of tfc-.

ground : a number of coins and other antiquities were »>
found. The church of St. Martin, the Episcopal paint*

the town-hall, the bell-tower, and the hospital for uii

clergymen, are among the other principal edifices. Tii-

town is fortified, and is entered by seven gates : it h.-

several suburbs.

The population of Tournay is not adequate to the gm
extent of the town ; it amounted in 1&35 to 29,000. T>.

manufactures of the town are important, and comprcht-r..

cotton-yarn, printed cottons, dimities and other cotto

goods, carpets, hosiery, linen, swanskin, paper, ha\
leather, earthenware, porcelain, oil, liqueurs, especial •

Cura^oa, bronze, &c. There are dye-houses and linn-

kilns, and (at least) four large flour-mills, built by Vaubu
considerable trade is carried on. There are a subordina'-

court of justice, and a commercial court, a chamber <

commerce, an exchange, a theatre, and an Athenaeum : sr

academy Of drawing, sculpture, and architecture, in whir
instruction in outline drawing is given ; an orphan -hou»
some schools of mutual instruction, five hospitals, sr.

several churches. Limestone and sandstone are quarried .t

the neighbourhood. Tournay is the seat of a bishopn
which dates from the latter part of the fifth century ; thr

bishop is a suffragan of the archbishop of Mechelen </

Malines. (Malte-Brun, Gfographie; Dictionnaire Gft-

graphique Universel.)

TOURNEFORT, JOSEPH PITTON DE, a celebrstk
botanist, was born June 5, 1656, of a noble family at An
in Provence, in the present department Of Bouches i~.

Rhdne. Having a great taste for observation, the stud'

of nature soon disgusted him with scholastic philosophy
and theology, in which he was employed, in order t-

please his relations, who wished him to enter holy order*
The death of his lather, in 1677, enabled him to follow h»
own inclination ; and having exhausted the fields of hi-

own country and the garden of an apothecary, he went n
the Alps, in order more fully to satisfy his curiosity. A'

Montpellier, whither he had gone to study medicine. arJ
where he was received by Magnol, and became the frieM
of Chirac, he found fresh stores of information ; and hr
collected still richer from the Cevennes, the Pyrenees, acu
from Catalonia, to which places his zeal carried him. 1c

these excursions he was twice robbed by the SpanUh
miquelets (or foot soldiers), who left him nothing bv\
his plants ; he was buried also for two hours under thr
ruins of a hut where he was passing the night ; and thus
he seemed to be inuring himself to the fatigues he was cm
day to undergo in longer travels. He was already pos-
sessed of rich collections and numerous observations, when
he repaired to Paris, where Fagon, chief physician to tin
queen, and curator of the Jardin du Roi, was the sole pa-
tron of botanical studies. Fagon knew how to appreciate
both knowledge and merit ; his character, as well as lu»
rank, placed him above jealousy ; and Tournefort found
in him a disinterested protector. In 1683 he was appointed
assistant professor with Fagon at the Jardin du Roi, whose
numerous other occupations allowed him but little time for
teaching. The way in which Tournefort fulfilled this
office soon made him known, and attracted from all partj

Digitized byGoogle



TO U 01 TOD
a crowd of students to his lectures and herborising excur-

sions. In 1688 he was commissioned to travel through
Spain and Port ugal, and shortly after through Holland and

.rland, in order to enrich the Jardin du Roi with the

plants of these countries. These travels made him ac-

quainted with the most distinguished scientific men of the

ountries he visited, and gained him their friendship and
tsteern. Being made, in 1692, a member of the Academie
ties Sciences, he proved by his ' EU'mens de Botanique,'

hieli was published shortly afterwards, how well he de-

rved that honour. The title of Doctor of Medicine was
conferred upon him by the Faculty of Paris in 1698. He
: gait) left Prance in 1700, being sent by the king to the

i'.ast to collect plants and make observations of all kinds.

In company with the German botanist Gundelsheimer,

nnd the celebrated artist Aubriet, he spent two years in

t ravelling through the islands of Greece, the borders of the

Hlack Sea, Georgia and the environs of Mount Caucasus,
Asia Minor, and Armenia. He was preparing to go to

Egypt, when, hearing that the plague was ravaging that

country, and that his patron Fagoii was dangerously ill,

lie hastened back to his own country, to which he was
called both by gratitude and friendship. Having resumed
his duties at the Jardin du Roi, and being also appointed
professor to the Faculty, he spent the little spare time
he had in arranging his numerous collections and in draw-
ing up different works, especially the account of his travels

in the Levant. The fatigues of work and his travels had
much weakened his originally robust constitution, and a

violent blow which he received on the breast from the

axletree of a carriage tended still more to impair it ; so

that, after lingering some months, he ended his laborious

life the 28th day of November, 1708. By his will he left

to the king the valuable zoological museum which he had
formed, and his library to the AbW Bignon.

A judicious and lively mind, and a natural gaiety of dis-

position, rendered Tournefort equally fitted to succeed in

scientific investigations and to form the charm of his friends

i n society. His attachment to his own country made him
refuse the solicitations of Paul Hermann, who wished to

have him for his successor, and offered him, in the name
or the states of Holland, the situation of professor of

botany at Leyden, with a salary of 4000 francs (160/.).

The system of Tournefort was an advance on those of

Oesalpino, Morison, Hermann, Kay, and Kivinus, but has

since been displaced by those of Jussieu, DeCandolle, and
others. Authors had previously only employed them-
selves in grouping plants into classes ; the much more
important determination of the genera was still almost

entirely wanting. It is this subdivision of the subject

which Tournefort executed with such admirable acute-

ness, and which distinguishes his labours from all that

had preceded him; and it is this, joined to a classifica-

tion simple, easy, and almost always natural, which caused

his method to be afterwards adopted by the botanists of all

countries.

Tournefort adopted the principle that genera should be
constructed on characters derived from both the fructifica-

tion and organs of vegetation. In seeking for order he had
the good sense not to pretend to an absolute regularity,

which nature nowhere presents ; and felt (which has been
1oo often forgotten in our day, and which has introduced into

natural history so many useless genera, and so many parasiti-

cal denominations) that the generic characters must admit of

exceptions which are commanded by nature itself. Lin-

n:eus,when again reforming the science, adopted the greater

part of the genera of Tournefort ; but having constructed

his genera on characters derived from the fructification

alone, he was obliged to reject many of Tournefort's ge-

nera. The principle of Linnaeus is now generally acted

nn by modern botanists. The plates which Tournefort

has given characteristic of the genera are, even to the pre-

MMit'day, for the most part, the best means of understand-

ing them : they are well executed, and upon a plan at

that time quite new, and are a proof of his taste, as well as

of his spirit of order and observation.

Although he did not think that the consideration of

the natural relations of plants (of which the first glimpses

were to be met with in the works of Lobel and Mag-
nol) could serve as the basis of an easy classification, still he

generally observes the most marked of these relations, and

the greater part of his classes form one or more large

families. The separation of the woody from the herba-

ceous plants, which nature frequently offers together in

the same genus, and which was admitted by the botanists

of Tournefort's time, is in his system a defect which an
increased knowledge of the structure and functions of
plants has long since caused botanists entirely to abandon
in their systems of classification, however much advantage
may' be derived from it for practical purposes.

Tournefort did not do lor the species what he had
so well accomplished for the genera; as he left eon-
founded with them simple vaneties, even those which
are evidently only the result of cultivation. Neither did
he think of giving them names more convenient than
those which were then in use, and which were commonly
vague, and often very long and complicated. These in-

conveniences Linnaeus got rid of; and at the same time he
arranged the vegetable kingdom according to his cele-

brated sexual system, in which plants were placed in

classes and orders according to the number of their sta-

mens and pistils. But the system of Tournefort was never
abandoned in France, and the study of Its principles re-

sulted in the labours of Adanson, Jussieu, and De Candolle,

to whom we are so greatly indebted for the present posi-

tion of systematic botany.
The ' Institutiones Rei Herbariae ' is distinguished for

its clearness and precision, and for a number of very just

observations. The historical part of this work, which is

the most considerable, displays much solid learning,

which has heen of great use "to those who have since

his time written on the history of botanical science. The
different travels of Tournefort enriched botany with a great

number of species, and even of genera. He brought back
from his travels in the East more than thirteen hundred
plants, the greater part of which were in the Herbarium of
Gundelsheimer, his companion ; and have been since

examined by Willdenow, who has mentioned them in

his ' Species Plantarum.' If the history of the plants in

the environs of Paris, by Tournefort, divided into six

herborizations, is of little importance as to the number of
species described (which is only four hundred and twenty-
seven), still it is a very valuable work in other respects.

By the exactness of the synonymes, and by the skill with
which the plants are referred to the nomenclature and to

the plates of the anlient botanists, whose errors Tourne-
fort corrects, this work furnishes an excellent model of
criticism. There is also to be found in it a faithful de-
scription of some rare plants, which are omitted in his

other works. Haller however rather over-estimates its

value, when he is inclined to regard it as the chief of
Tournefort's writings (' praecipium forte Tournefortii

opus'). One may judge of Tournefort's reputation, and
of the value that was put upon whatever he wrote, from
the fact of his lectures on Materia Medica having been
collected by his pupils, and translated and published in

English before they appeared in French, which was not
till some years after his death. The account of Tourne-
fort's travels was for a long time the source of our most
accurate information about the countries which he visited.

The simplicity of the style does not lessen the interest of
the narrative. To the observation of nature he joins every-

where that of men, manners, and customs, and shows an
extensive knowledge both of history and antiquity.

Among the manuscripts left by Tournefort was a botanical
topography of all the places which he had visited, and a
large" collection of critical and other observations, which
has never been published, though it was entrusted to R6-
n£aidme to arrange for that purpose. The genus of Ame-
rican shrubs, to which Plumier, out of honour to his

master's memory, gave the name of ' Tournefortia,' derives

its chief interest from this celebrated name. [Tourne-
fortia.]

There are few of the scientific men of France whose
reputation has extended more widely than Tourne-
fort's, and who have done more honour to their country.
A judicious and methodical mind, an ingenious acuteness
joined to extensive views, are his peculiar characte-
ristics. If he had not the profound and original

genius of Linnaeus, nor such an extensive knowledge of
nature, in botany at least Tournefort's name still continues,

in spite of the revolutions of science, to be one of the very

highest which can be placed by his side ; and he has in addi-

tion the glory of having opened to him, by the creation

of the genera, the extensive field which he afterwards

traversed.

N2
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The following is a list of Tournefort's principal works :

—

' Elfimens de Botanique, ou Methode pour connattre les

Plantes,' Paris, 1694, 3 vols. 8vo., with 451 plates. Some
imperfections in this work were pointed out by Ray, to

whom Tournef&rt replied in a Latin work, entitled ' De
Optima Methodo InstituendS in Re Herbaria ad Sapientem
Virum G. Sherardum Epistola, in quS respondetur Disser-

tationi D. Raii de variis Plantarum Methodis,' Paris, 1697,

8vo. In 1700 he published a Latin version of his ' Elements
ofBotany,' with many additions, and a learned preface, con-

taining the history of the science ; it was entitled ' Institu-

tiones Rei Herbariae, ed. altera, Gallic!! longe auctior,'

Paris, 3 vols. 4to., with 476 plates. After his expedition to

the East he published ' Corollarium Institutionum Rei Her-
bariae, in quo Plantae 1356. .. .inRegionibusOrientalibus

observatae, recensentur....et ad sua Genera revocantur,'

Paris, 1703, 4to., with 13 plates. This was afterwards

added to Ant. de Jussieu's edition of the ' Elements,' in

1719, Lyons, 3 vols. 8vo. ' Histoire des Plantes qui nais-

sent aux Environs de Paris, avec leurs Usages dans la Me-
decine,' Paris, 1698, 12mo. An improved edition of it was
given by Bernard de Jussieu, in 2 vols. 12mo., 1725; and
an English translation was published by Martyn, London,
2 volsr 8vo. in 1732. ' Relation d'un Voyage du Levant,
fait par Ordre du Roi, contenatit 1'Histoire Ancienne et

Moderne de plusieurs lies de l'Archipel, les Plans des
Villes et des Lieux les plus considerables, et enrichie de
Descriptions et de Figures de Plantes, d'Animaux, et d'Ob-
servations singulifres touchant 1'Histoire Naturelle.' The
first volume ot this work was printed at the Louvre before

his death ; the second was completed from his manuscripts

;

and both were published in 1717, 2 vols. 4to. There have
been several French editions, and it has been translated into

English, London, 1741, 3 vols. 8vo. ' Traite de la Matiere
Medicale, ou 1'Histoire et l'Usage des Mfidicamens et leur

Analyse Chimique, Ouvrage posthume de M. Tournefort,

mis au jour par M. Besnier,' Paris, 1717, 2 vols. 12mo.
This work, which was not published in French until after

the death of the author, had been already translated and
published in English, London, 1708 and 1716, 8vo. {Bio-
graphic Medicate.)

TOURNEFOTtTIA, a genus of plants of the natural
family of Boraginacese, so named by Linnaeus in honour of
Joseph Pitton de Toumefort, celebrated as the author of
the ' Institutiones Rei Herbariae,' which is the chief founda-
tion of the method of arranging plants afterwards extended
and formed into a system by Jussieu. He was author
also of ' Travels in the Levant,' and of other works. The
genus Tournefortia is characterized by having a salver-

shaped or rotate corol, of which the throat is naked ; the

stamens included within the tube of the corol. The stigma
is peltate, and the fruit consists of a berry which contains
four 1-seeded nuts. The species are about fifty in number,
forming small shrubs or herbs, diffused through the hot

f
arts of the world, as the West Indies, South America,
ndian islands, and India. The flowers are small and in-

conspicuous, and the plants, though easy of culture, are

seldom worth it ; but T. loxensis, a native of Quito, at an
elevation of 6000 feet, is a shrub which, like the Helio-
trope, has a very grateful scent.

TOURNEMINE, LE PE*RE RENE' JOSEPH, Jesuit,

occupies a subordinate but useful and honourable position

in the literary history of France. He belonged to an
antient family in Bretagne, and was born at Rennes on the
26th of April, 1661.

In 1680, at the age of nineteen, he entered the Society of
the Jesuits. His superiors thought that his peculiar talents

qualified him for a teacher, and his subsequent career showed
the correctness of their opinion. For about twenty years he
taught in different colleges of the Order, with eminent suc-

cess, humanity, rhetoric, philosophy, and theology ; and
while thus instructing others he was accumulating infor-

mation in the belles-lettres,—physical, moral, and meta-
physical science—theology, history, geography, and numis-
matics—that was to fit him for the employment of nearly
twenty years of his matured intellect.

During the period of his life which was spent in dis-

charging the duties of a teacher, he was regarded by his

brethren as possessed of an active and penetrating mind, a
lively imagination, which sometimes overcame his judg-
ment, and a fervid but not ascetic spirit of devotion. In
the colleges he undertook voluntarily the superintendence

of the religious studies and exercises of the pupils ; and he

extended his watchfulness not only to the students in th

colleges, but to those in the academies and seminaries .•

which the young nobility received the rudiments of thtj

education under the direction of the Jesuits.

In 1701 Tournemine was called to Paris to take ti>

management of the ' Journal de Trevoux,' a periodic

i

publication, which, although at times disfigured by tiv

narrow views and unamiable temper of sectarianism, hs.-

rendered services to literature that entitle it to a betti*

reputation than the equivocal one in which it is held U
the mass of readers who know it only from the sarcasm-

of Voltaire. Tournemine was the principal editor
this work for nineteen years, from 1701 to 1720. He cor-

tributed to the journal during this time a number of curi-

ous dissertations and analyses which procured for it a hie:

reputation throughout Europe. Superior to the partis*,

spirit of many ofhis brethren, he was sufficiently i mparts
to combat the systems of Hardouin and Panel ; and for

from bigotry, although sincerely religious, he praised bigh'j

the ' Merope ' of Voltaire, and even when engaged in con-

troversy with its great author, always treated him wr.'i

respect.

In 1720 he was freed from the laborious task of editor-

ship, but still continued to contribute largely to thj

pages of the ' Journal de Trevoux.' Indeed the varifi

of studies to which, as teacher and editor of a critic*

journal, he had found it necessary to turn bis after,

tion, appears to have produced in him desultory hab;b

of thought, and prevented the concentration of his powen
upon any one topic so as to enable him to exhaust

it. The Order, regretting that his time and talents shocM
be thus wasted, appointed him librarian to the residence c:

professed Jesuits (maison de professe) at Paris, and aflr

the death of Bonami (1725) employed him to continue tht

literary history of the Society from the period to which it

had been brought down by Southwell. Tournemine en-

tered with enthusiasm upon his new task. He called upec
all the provinces to supply him with memoirs, and insti-

tuted researches in the archives- of the Society at Rome
The habits of thought however which he had contracted
led him to undertake the work on a scale beyond what it

was possible to accomplish, and unfitted him at the sam,-

time for persevering routine labour. The over-minuit
investigation of details, and the episodical inquiries inir

which he was continually seduced, diverted him from thf

completion of the work he had undertaken, and he failec

to perform his engagements.
Tournemine died at Paris on the 16th of May, 1739. b

the seventy-ninth year of his age, regretted by all n!i'

knew him. He has left no work worthy of his talents and

opportunities, yet he has not been without influence upi
literature. As a teacher and journalist, and in the coc-

versation of private society, he prompted and encourage.!
many young writers. His knowledge was at the service o:

every one who asked it, and the information which he did

not himself elaborate into any enduring work was yet o,

material service to others. He belonged to a class of mim!-
which, although they leave little or no permanent trace ef

their individuality, are indispensable to the creation of .-.

national literature—those who go to form a literary public
animating and instructing writers by its sympathy and
subordinate co-operation.

A list of Tournemine's writings is given in the fort) -

second volume of the * Memoires de Niceron,' and in tiw

Dictionary of Chaufpit-. They consist chiefly of his con-
tributions to the ' Journal de Trevoux.' He contributed
the chronological tables to the edition of the Bible pub-
lished by Duhamel in 1706. He published in 1719 an
edition of Menochius's ' Scriptural Commentaries,' to which
he appended a system of chronology and twelve disserta-

tions on different points of the chronology of the Bible.
In 1726 he published an edition of Prideaux's * History of

the Jews,' and added to it a dissertation on the books of

Scripture not recognised as canonical by Protestants, and
some remarks upon the ruins of Nineveh and the destruc-
tion of the Assyrian empire. Tournemine's ' Reflexions
sur l'Atheisme ' were pnnted as an introduction to tw o
editions of Fene

1

Ion's ' Traitc' sur l'Existence de Dieu ;' and
in reply to Voltaire, who had invited him to clear up hi>
doubts, he published in the ' Journal de Trevoux' (October.
1735) a letter on the immateriality of the soul, which does
not appear to have convinced the philosopher. Sketches
of the life of Tournemine are contained in the « Journal de
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Trevoux' for September, 1739 ; and in Belingan's ' Obser-
vations sur les Ecrivains Modernes,' vol. xviii. There is

also a well-executed memoir of him by M. Weiss in the
' Biosrraphie Universelle.'

TOURNEUR, PIERRE LE, was bom at Valognes in

173G ; he studied in the college Des Grassins at Coutanccs,
where he distinguished himself: and appears to have re-

paired to Paris about the year 1767 or 1768. with a view to

earn his subsistence by literary labour. His history from
that time till his death, in 1788, is little more than an ac-

count of his publications and the reception they met
with.

He published in 1768 a thin octavo containing a few
prize essays which had been crowned by the academies
of Montauban and Besancon in the years 1766 and 1767;
and an ' Eloge de Charles V., Roi de France,' which had
been unsuccessful in the competition of the French Aca-
demy in the latter year. This seems to have been his only
attempt at original publication, with the exception of a
number of prelaces and some verses in two little volumes,
entitled ' Jardins Anglais, ou Varietcs tant originates que
traduites,' which appeared in 1788. His original com-
position betrays an entirely common-place mind.
In 1769 Le Tourneur published a collection of tales trans-

lated from the English, of no importance in itself, and
which attracted littie or no attention. Towards the close

of the same year, or in the beginning of 1770, he brought
out a translation of ' Young's Night Thoughts ' and miscel-

laneous poems, which was more successful. He has taken
great liberties with the 'Night Thoughts,' omitting several

passages, and altering the whole arrangement of the poem,
with a view to render it less startling to French taste.

Grimm sneered at Die work, but Diderot and Laharpe de-
clared themselves warmly in its favour. ' The first edition,'

says the former, ' has been exhausted in a few months, and
they are preparing a second. It has been read by our
petits-mattres and petits-mailresses, and it is no slight

merit to persuade a gay and frivolous people to read Je-
remiads.' He says in the same letter, ' This translation,

full of harmony and varied expression, one of the most dif-

ficult to execute in any language, is one of the best that

has been executed in ours.' The success of the translation

of the ' Night Thoughts ' appears to have decided Le Tour-
neur to confine himself in future to that kind of employ-
ment.
His first undertaking was a complete and accurate trans-

lation of the dramatic w orks of Shaksperc. In this enter-

prise he was associated at first with the ComtedeCatuelan
and Fontaine Malherbe, both of whose names are sub-
scribed along with his in the dedication to the king, pre-

fixed to the first volume. But his associates deserted
him after the publication of the second volume, and the re-

maining eighteen were the unaided work of Le Tourneur.
The first volume appeared in 1776 ; the last in 1782. It

is difficult for an Englishman to do justice to the merits of

a translation of Shakspere into any foreign language.
He feels the unavoidable defects too strongly. Thus much
however may be said of Le Tourneur's, that it honestly

aims at giving Shakspere as he is. The translator has

evidently benefited by his knowledge of the German
translation by Eschenburg (Zurich, 177">-87), and has pre-

fixed the remarks of that critic to several of the plays.

The version is in prose, and by a prosaical mind, yet

enough of Shakspere remains to impress minds winch
know him through no other medium with some sense of his

greatness. It is still the best French translation of Shak-
spere, and as such has been revised and republished by M.
kuizot in 1824. Some expressions in the prefatory dis-

course excited the anger of Voltaire, who thought he saw
in it an attempt to decry the merits of the great French
dramatists. The controversy to which V oltaire's denunci-
ations gave rise was of advantage to the work by creating

a public interest in it. Le Tourneur seems to have taken
no part in the discussion: in an advertisement prefixed to

the ninth volume he quietly observes, -This work has

triumphed over the absurd hostility declared against it at

its first appearance, and the extraordinary w rath of a great

poet, the most ardent panegyrist of Shakspere so long
as he was unknown, his unaccountable enemy since he has
been translated.' Of the original subscribers to the quarto
edition a large proportion were English : the sale however
increased as the work advanced ; a quarto and an octavo

edition were published simultaneously : and Le Tourneur,

who seems to have become publisher as well as author, ad
ventured on the speculation of publishing in numbers, by
subscription, pictorial illustrations of Shakspere.
The translation of Shakspere was far from being the

only employment of its author during the time he was
engaged upon it. In 1770 he published a translation of

Hervey's ' Meditations among the Tombs ;' in 1771, a trans-

lation of Johnson's ' Life of Savage,' together with an
abridgment of the same author's ' Life of Thomson ;' in

1777 he published a translation of Macpherson's ' Ossian ;'

in the same year a translation of Soame Jenyns's ' View
of the Evidences of Christianity :' in 1784-7, a translation

of ' Clarissa Harlowe ;' in 1788, a translation of ' Interest-

ing Memoirs of a Lady ;' and his translation of Pennant's
' Description of the Arctic Regions ' appeared the year
after his death. He also revised the translation of the
' Universal History ' begun by Psalmanazar, which some
young authors had undertaken at his suggestion.

These are his most important publications. They de-
serve a place in the history of letters, inasmuch as they
contributed to nourish that taste for English literature

which was then growing in France, and which has contributed
so much to modify not only the taste, but the character of

the nation. Diderot, the first to recognise the merits of Le
Tourneur as a translator, was the first eminent author of

France who really felt the merits of English imaginative
writing ; his sanction encouraged others to feel, or affect

to feel, its beauties. Le Tourneur had the principal share
in enabling merely French readers to judge in some mea-
sure for themselves. The literary taste of France has not
become assimilated to England since the time of Diderot
and Le Tourneur, but it has been since their publications
entirely revolutionised. Gothe, in his ' Dichtung und
Wahrheit,' and in his ' Rameau's NefFe," has explained the
influence which Diderot exercised over the modern litera-

ture of Germany, both by his own writings and by directing

attention to English authors. It was in part through the
medium of French literature that the English literature

was made to exercise so strong an influence over that of

Germany. The part which Le Tourneur played in this

intellectual revolution was an humble but still an im-
portant one.

It has been intimated above that Le Tourneur in trans-

lating Shakspere was indebted to Eschenburg, and tikis of
itself would imply that he was acquainted with the Ger-
man as well as w ith the English language. He published
some translations from the former : in 1787 one of Spar-
mann's 'Journey to the Cape of Good Hope :' in 1788, one
of the ' Memoirs of Baron Trenck.' In 1785 he trans-

lated and published a selection from the Elegies of
Ariosto.

The persevering industry displayed in this brief recapi-

tulation of w hat was accomplished by Le Tourneur in the

space of eighteen years, would lead to the inference that he
must have secured an independence by his labours. In
addition to this source of income, he held for a number of

years the appointment of private secretary to Monsieur,
afterwards Louis XVIII. ; and for a short time before his

death that of censeur-royal. He died on the 24th of
January, 1788. An anonymous biography is prefixed to

his ' Jardins Anglais ;' and M. Weiss has contributed a cor-

rect outline of its leading incidents to the Biographie
Univertelle. Le Tourneur had not the slightest pretension

to the character of a man of genius, but he was a respect-

able and useful labourer in the field of letters.

TOURNIQUET is a peculiar kind of bandage applied

to a limb for the purpose of arresting the current of blood

through its main artery. It is employed for this purpose
in several cases, but especially in amputations of parts of

the limbs, where large arteries have to be suddenly cut

across. Before the invention of the tourniquet surgeons
used to constrict the limb with a simple tight bandage

;

but, although this plan may well be resorted to in an emer-
gency, it not only produces excessive pain, but by obstruct-

ing the current through the veins more than that through
the arteries, produces an extreme engorgement of the

limb, and in amputation permits severe hemorrhage. A
slight improvement in this plan was that of twisting pieces

of wood under the band, and so gradually tightening it :

but the first instrument formed on the principles of the

tourniquet was invented by Jean Louis Petit in 1718.

Since that time various changes have been introduced, but

at present the construction of all tourniquets is nearly
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similar. They consist of a very tough band, about an
inch and a half wide, upon which there is a moveable
leather pad, to be placed immediately over the artery on
which it is desirable that the chiet pressure should be
applied. For this purpose also the surface of the pad
must be directed towards the bone of the limb, that the
artery may be pressed firmly against it. The rest pf the

band is passed round the limb and is fastened by a buckle.

It is tightened and loosened by means of a bridge of

brass, which is capable of being elevated or let down by a
screw passing through it, and at the ends of which there

are two small rollers, around each of which the band is

made to take a half turn. In use, the bridge and screw

areplaced on the opposite side of the limb to the pad.

The tourniquet is now not so generally used as formerly.

Many surgeons prefer to have the artery compressed

during an amputation by an assistant ; because the tourni-

quet is not free from the objection of compressing the

veins as well as the artery, and it liable to accidents which
cannot be instantly repaired. An instrument has also

been recently invented by Signor Signoroni, a surgeon at

Milan, which seems
,
likely to supersede the tourniquet

altogether. It is composed of two arches of steel, con-

nected by a hinge at one end, and each bearing at the

other end a pad. By an Archimedes screw ingeniously

placed at the hinge, the pads can be approximated and
separated like the ends of the blades of a pair of callipers,

and can be immoveably fixed in any position. In use one

pad is put over the artery, and the other on the opposite

part of the limb, and the screw is worked till, in their ten-

dency to approximate, the pads have sufficiently compressed

the artery, upon which alone the pressure is thus made
to fall.

As already said, in an emergency, such as that of a
wound of any of the large arteries of a limb, when medical

aid is not near, the old-fashioned tourniquet should be in-

stantly applied. A piece of strong tape or cord should

be tied in a double knot round thelimb above the wound;
a piece of wood, or anything firm, should be then passed

under it, and twisted, just as packers tighten the cords

round bales and boxes, till the flow of blood has ceased.

For hemorrhage from large veins or small arteries this

tourniquet should not be employed, but simple pressure

with the finger or the hand.

TOURNON, a town in the department of Ardeche in

France, on the right bank of the Rhone, 330 miles south-

south-east of Pans, by Lvon, Vienne, and Tain, which last

town is on the left bank of the Rhone, immediately op-

posite Tournon, with which it communicates by a sus-

pension-bridge of iron bars, the first erected in France on
a large scale. The town consists of ordinary houses ; the

college is the only public building of any pretensions

;

but there is a handsome quay along the Rhflne. Un a
rock adjacent to the town is an old castle of the dukes of

Soubise ; and at a little distance north of the town is a
handsome bridge of one arcn over the Doux, which joins

the Rhone just above Tournon. The population in 1831
was 3150 for the town, or 3971 for the whole commune.
The townsmen manufacture leather and silk, and trade in

the woollen cloths manufactured in the neighbourhood, in

wine, timber, and chesnuts. There are one or two govern-
ment offices, a college or high school, which in the time
of Napoleon was in high repute for its excellent manage-
ment, and an agricultural society. There are eight fairs

in the year. The arrondissement of Toumon compre-
hends 124 communes, and had, in 1831, a population of

129.560.

(Vaysse de Villiers, Itiniraire Detcripitf de la France;
Maltc-Brun, Giographie ; Dictionnaire Gtographique
Unirfrsel.)

TOURNU8. [Sa6.nk bt Loire.]
TOURRETTE, MARC-ANTOINE-LOUIS CLARET

DE LA, naturalist, was born at Lyon in August, 1729,

where his father was commandant of the city, Pre\6t des
Marchands, and President k la Cour des Monnaies. He
commenced his elementary studies at a college of Jesuits

in Lyon, and was afterwards sent to the College de Har-
court at Paris. He was early admitted a member of the

Academy of Sciences at Lyon, and during the last twenty-

five years of his life acted as secretary to that body. On
returning to his native city he was appointed a Conseiller

i la Cour des Monnaies, but he pursued the study of the

belles-lettres with great assiduity. Dissatisfied however

with the tendency of these studies, he engaged in Uui

natural history. He commenced with zoology and mc-
ralogy, and soon formed a large collection of insect* *.

minerals. The establishment of a school of veteruu-

medicine, by Bourgelat, at Lyon, directed his attentive

botany. In conjunction with the Abbe Rosier, he r.

appointed to superintend the formation of a botanical p
den, and the giving instruction to the pupils in betir

The result of these exertions was the publication, in lm
of an elementary work on botany, entitled * Denramo
tions elementairiis de Botanique,' 8vo. This work, at i.

in two volumes, contained a general introduction to.

knowledge of the structure of plants and their errssf-

ment, with descriptions of the most useful and curiou* »•

the first edition the introductory matter was entirely <Ui

by Tourrette, the description of the plants by Rozicr ;.

a second edition nearly trie whole was rewritten by Ta:

rette. This work has since gone through other ediUtn

The fourth consists of four volumes of letter-press in S>

and two volumes of engravings in 4to., containing ocu?

of the lives of both Tourrette and Rower.
In 1770 Tourrette published a voyage to Mount R*.

giving a geographical account of the district, and a lm -

the plants which he discovered there. In 1793 he pv>

lished the 'Chloris Lugdunensis' (8vo.), in which he a
scribed the plants of the neighbourhood of Lyon, and fa.

especial attention to those belonging to the class Cny*
gamia. He published numerous papers on various t-

partments ofnatural history, in the Transactions of Soarij-

and Journals. Those most worthy of mention were onii

origin of Belemnites, on vegetable monstrosities, ami -

the Helminthocorton, or Corsican moss.

He made numerous excursions for the purpose of n-

lecting plants in various parts of France and Italy, i

some of these herborisings he was accompanied bv
Jacques Rousseau, with whom he was intimate ; and mv
published correspondence of that philosopher are sera*

letters written to Tourrette. He took great pains in c

troducing foreign trees and shrubs, which he cultivated :

his father's park near Lyon, and at his own residence -

the city he had a garden containing 3000 species of plui»

He was a correspondent of most of the great botaiutfi -

his day, as Linnaeus, Adanson, Jussieu, and others. Dune
the siege of Lyon he was exposed to fatigue, anxiety,u
hardship, which brought on an attack of inflammati'oa

.

the lungs that terminated his existence in 1793.
Tourrette, like most of the botanists who adopted ti>

system of Linnaeus, mistook its object, and made it
'

assume a position and importance of which it wan utter,

unworthy. The consequence was that in his 4 Demons^
tions ' and other works he sought more anxiously to add

'

our knowledge of existing species than to elucidate ti

structure and functions of the vegetable kingdom.
(Notice sur la Vie de M. Tourrettt, in the fourth ediu..

of the Demonstrations Elfmentaires de Botaniqtte.)

TOURS, an important city in France, capita] of t--

department of Indre et Loire, situated on the south I*:,

of the Loire, 124 miles in a direct line S.W. of Pan*
140 miles by the road through Versailles, Chartres. Chr
teaudun, and Vendfime ; or 142 miles by the road throur
Orleans and Blois: in 47° 24< N. lat. and Of 40' I
long.

Tours was known to the Romans by the name of Casif
odunum ; and towards the close of the Roman domirm'
assumed, like many other towns, the name of the peopj
(Turones or Turoni, a Celtic nation) whose capital it m>
It was included in the kingdom of the Visigoths, trot

whom it was taken (a.d. 507) by Clovis, king of the Kraut-
In the feudal period it came, about the middle of the tent:

century, into the hands of Thibaud le Tricheur, count i-'

Blois, one of whose successors in the following centun
ceded it to Geoffroi Martel, count of Anjou, from whom i:

f
assed by inheritance to the Anglo-Norman king Henn
I. It was wrested from his son John by Philippe Aueudc.

and finally ceded to France (a.d. 1259) by Henry III., son

of John. Louis XI. had a favourite residence at Piet-
ies Tours, in the immediate vicinity of the city, where h<<

died a.d. 1483. The remains of his palace are occupied i-

a farm-house : the chamber in which he died, and that in

which Cardinal La Balue was confined by his order, an
still pointed out.

The town stands on a fiat tongue of land between th*
Loire on the north, along the bank of which the town ex
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and the Cher on the south, which flows a short

from the town : an arm of the Cher passes into

aire just below Tours, but the main stream does not

in the Loire till several miles lower down. East of the
mil is a canal from the Cher to the Loire, and a port lbr

ver craft. Opposite Tours, on the north bank of the
olre, is the suburb of St. Symphorien, which is united
ith Tours by a modern bridge of fifteen elliptical arches
" eighty feet span : the whole length of the bridge, which
horizontal, and, before the erection of Waterloo Bridge,
ondon, was considered the finest in Europe, is about
120 feet ; the breadth is between 44 and 45 feet. The
renue by which the road from Paris by Chartres
pproaches the bridge, the bridge itself, a new street

pened through the heart of the city, and lined with hand-
)me houses uniformly built of white freestone and roofed

ith slate, and the avenue by which the Bordeaux road
saves the town, are in one line, forming the principal

loroughfare, and give to the traveller a high idea of the

eauty of the city. The handsome places or squares at

aeh end of the bridge, and the quays which skirt the
iver on the town side, above and below bridge, confirm
le impression ; but the back streets are narrow, crooked,
nd lined with poor houses, and present a striking contrast

le beauty of the principal thoroughfare, which divides

wn into two parts. The cathedral of St. Gratien is

le eastern part of the city, and is a fine Gothic build-

, remarkable for the two towers, more than 200 feet

h, crowned with ' domes,' which adorn the front, and
its well-preserved stained-glass windows. It contains the

rnibs of Charles VIII. and of his wife Anne of Bretagne.
archbishop's palace, near the cathedral, the office of

le prefect, the town-hall, the college, and the museum
ire handsome buildings ; and there are several pub-
ic buildings of less striking appearance, including sit

ither churches. Two towers yet remain of the antient

lurch of the abbey of St. Martin in the western part of
he city : Alcuin was abbot of St. Martin's in the last part of

he eighth century. In the eastern part, on the quay, is an
mtient castle, formerly used as a state prison, and now or

ately as a barrack. Trie foundations of this castle are Ro-
nan. The town is walled on all 6ides except towards the

ivcr, and has several suburbs. There are some agreeable
iromenadess and several fountains in the town ; and near it

>re two bridges over the Cher, one of seventeen arches
md one of -eight arches.

The population of the commune of Tours was, in 1326,

S0,920; in 1831, 23,235; and in 1836, 36,669. The silk

manufacture established here by the care of Louis XL,
&nd which long flourished, is still maintained, though
Tours is now outstripped as a manufacturing town by
others in the south of trance : there are some considerable
silk-mills, and silk stuffs (known as Gros de Tours) and
ribands to a considerable amount, arc made : silk trimmings
and silk stockings are also made ; to which articles of
manufacture may be added woollen stuff's, carpets, cotton-

hose, pottery, earthenware, porcelain, red lead, small shot,

wax candles, musical strings, starch, leather, &c. There
are some dye-houses, and an establishment for washing
wool. Considerable trade is earned on in hemp, wine,
dried fruits, wax, a.id raw silk. There are two important
fairs of ten days each. A number of English are settled

at Tours : in 182G they were computed to amount to

1600.

There are several government offices for fiscal, adminis-
trative, or judicial purposes. The bishopric dates from
the earliest period of the establishment of Christianity in

Gaul : St. Gratien was the first bishop : and among his

successors were St. Martin, an eminent Father of the fourth
century, and St. Gregory, a Father of the sixth century,
known as Gregory of Tours, the father of the French
historians. It was raised to the rank of an archbishopric
in the ninth century. The diocese now comprehends the
department of Indre et Loire ; and the archbishop has for
his suffragans the bishops of Angers, St. Brieuc, Le Mans,
Nantes, Quimpcr, Rennes, and Vannes.
The arrondissement of Tours has an area of 1033 square

miles, and comprehends 127 communes: the population in
1831 was 146,570, in 1836 it was 151,110: it is subdivided
into 11 cantons or districts, each under a justice of the
peace.

Touraine, the country of the antient Turones, constituted
one of the military governments of France before the Revo-

lution, and was celebrated for its richness and fertility.

It nearly coincides with the present department of Itidre

et Loire. [Indre et Loire.]
(Vaysse de Villiers, Uintraire Descriplif de la France;

Malte-Brun, Gtogruphie Universelle ; Dictionnatre Geo-
graphique Uttiversel.)

TOUSSAINT LOUVERTURE, one of the most extra-

ordinary men known to have been bom of the negro race.

It is impossible, amid the highly coloured pictures of him
which both the love and hatred of partisanship have pro-

duced, to form a fair estimate of his character. We must
therefore content ourselves with recapitulating the leading

events of his life as conectly as they can be collected from

the white-lies of the friends of the negroes, and the some-
what darker-tinged falsehoods of some French repub-

licans.

Toussaint Louverture was born at Breda, a property

which then belonged to the Count de Noe, near Cape
Town in St. Domingo, in 1743. His father and mother
were both African slaves. During the prosperity of Tous-

saint, a genealogy was compiled, it is insinuated with his

privitv, which made his father the younger son of an
African king. This may be true or not ; it is of little con-
sequence.
The first employment of Toussaint-Breda (so called from

the place of rus birth) was to take care of the cattle on the

estate. He received the elements of education from
a negro of the name of Pierre-Baptiste. As soon as he

could reAd and write his name, he was promoted by M.
Bayon de Libertat, manager of the estate, to be his coach-
man. He gained the confidence of his master, and was
appointed to exercise a kind of superintendence over the

other negroes. In this position the Revolution found him.

He took no part in the first insurrections, and is said to

have expressed himself violently against the perpetrators

of the massacles of 1791.

The negroes not unnaturally made attachment to

the royal cause the pretext for rising in arms against

masters who, with equality and the ritrhts of men in their

mouths, still sought to keep them slaves. Toussaint, from
1791 and till the appearance of the proclamation of 4th
February. 1794, which declared all slaves free, was alike

conspicuous for his zeal in the cause of the Catholic
religion and of royalty. He held at first the title of
' Medecin des Armees du Roi,' in the bands of Jean Fran-
cais, but soon exchanged it for a military appointment.
Though placed under arrest by the chief just named, and
delivered by the other negro leader, Biassou, the ferocity

of the latter determined Toussaint to ally himself most
closely with Jean Framjais. He became his aide-de-camp.
At this time Toussaint was high in the confidence of the

Spanish president, Don Joachim Garcia, and apparently
entirely guided by his confessor, the cure of Laxabon.
When the negroes rejected the first overtures of the

French commissioners, Toussaint assigned as his reason,

that they had always been governed by a king; could only

be governed by a king ; and having lost the king of
France, had betaken themselves to the protection of the

king of Spain.

The proclamation of the 4th of February, 1794, emanci-
pating the slaves, worked a ehamre in his sentiments. He
opened a communication with General Lavcaux ; and
receiving the nssurance that he would be recognised as a

general of brigade, occupied the Spanish posts in his

neighbourhood, and repaired to the camp of the French
general. His defection was followed by the surrender of

Marmalade and other strong places, and threw confusion

into the Spanish ranks. An exc lamation of Laveaux on
leamine the consequences cJ' Toussaint's joining his stan-

dard ('Comment, mais cet homme fait nurerture partout'i

is said to have been the origin of the name Toussaint sub-

sequently adopted. Laveaux, left by the departure of the

commissioners governor of the colony, treated him at

first with coldness and distrust ; and Toussaint. now past

his fiftieth year, reduced to inaction and jealously watched,
had reached to all appearance the close of his political

career.

In 1795, in consequence of a conspiracy of three of the

Mulatto generals, Laveaux was arrested at Cape Town.
Toussaint Louverture assembled his negroes ; soon found

himself, by the support of the partisans of France, at the

head often thousand men ; marched upon the capital, and
released the governor. L&vcaux, in the enthusiasm of his

Digitized byGoogle



T O U 96 T O U

gratitude, proclaimed his deliverer the protector of the

whites and the avenger of the constituted authorities. ' He
is,' runs the governor's proclamation, ' the black Spartacus,

whe, Raynal predicted, would arise to avenge his race.'

Toussaint Louverture was created a general of division,

and became in fact the supreme arbiter of the fortunes of

the colony. When the peace between France and Spain
was concluded, Jean Francais repaired to Madrid, leaving

Toussaint the only powerful negro leader in St. Domingo.
He reduced the whole of the northern part of the island

to the dominion of France, with the exception of the Mole
of St. Nicholas, of which the English retained possession.

He was the first who succeeded in establishing discipline

among the armed negroes.

The arrival of the commissioners sent by the Directory

to proclaim the constitution of the year 3, confirmed

the credit of Toussaint. In April, 1796, Sonthonax ap-

pointed him commander-in-chief of the armies of St. Do-
mingo. In the month of August Toussaint proceeded to the

Cape at the head of a large body of cavalry on a visit to

Sonthonax. The day after his arrival he proposed, at a
meeting of the civil and military chiefs, that the commis-
sioners should be sent back to France. Raymond, a Mulatto,
was the only commissioner allowed to remain. The civil

administration of the colony was confided to him in the

first instance, but he soon resigned the charge into the

hands of Toussaint. Fully aware of the boldness of the

step he had taken, Toussaint hastened to remove any
suspicions that might arise in the minds of the Directory.

He sent two of his children to receive their education at

Paris ; and along with them Vincent, a chef de brigade,

charged with the task of - explaining everything to the

Directory's satisfaction. The Directors professed to be
perfectly satisfied, and appointed a new commission, at the

head of which was placed General Hedouville.

Hedouville on his arrival at St. Domingo showed his sus-

picions of the negro general by landing within the Spanish
territory. Toussaint was at this time engaged in negotia-

tions with General Maitland for the surrender of the strong

£laces held by the English. It was generally known that

[ddouville's staff spoke openly in the most hostile and in-

sulting terms of Toussaint ; nevertheless he visited the

commissioner with scarcely any attendants, and professed

.the utmost devotion to the French government. Hedou-
ville asserted his right as agent of the republic to reserve

the power of ratifying or refusing to ratify any convention
between Toussaint and the British commanders. The negro
chief nevertheless received the capitulation of Port-au-
Prince, St. Marc, JeVemie, and the mole of St. Nicholas
without consulting Hedouville. On the day when the

British troops marched out, a public exchange of civilities

took place between Toussaint Louverture and General
Maitland. All this increased the distrust of the commis-
sioner, who showed it by seeking to thwart the St. Domingo
chief in everything. Toussaint Louverture persuaded his

countrymen to resume their agricultural occupations. He-
douville soon after issued a proclamation denouncing the
emigres and professing to regulate the political relations

of whites and negroes. Toussaint immediately issued

another proclamation declaring that there were no (migrcs
among the natives of the island; and that the negroes
were defacto free, but that it was desirable they should
continue during five years to labour for their old masters,

receiving one-fourth of the produce. His partisans were
in the mean time industriously spreading the opinion that

Hedouville was an enemy to the negroes and to the tran-

quillity of the colony. An insurrection broke out at the

Cape, which was suppressed by Toussaint ; but the commis-
sioner with all his adherents, to the number of twelve or

fifteen hundred men, took refuge on board three French
frigates which were lying off the island, and sailed for

France.
Their departure was the signal for the breaking out of

the animosity between the mulattoes and negroes into acts

of open violence. Rigaud, the mulatto chief, sanctioned

the massacres committed by his partisans ; Toussaint did
all in his power to repress the ferocity of his. One strong

place was taken from the mulattoes by the negroes after

another, until Rigaud was shut up in Cayes, the only hold

that remained to him. This was towards the close ot 1799,

and Bonaparte had already assumed the reins of govern-

ment in France. One of the first steps of the new ruler

was to send a deputation to Toussaint, composed of his

personal friendsRaymond and Vincent, and General Micr -

They brought the intelligence that Toussaint was confirm .

in his authority; and Rigaud, seeing himself abandon
even by his own partisans, embarked with a few of hi- r

tainers to seek an asylum in France.
Toussaint Louverture was now at the summit of ;

prosperity. He assumed much state ; and affected to ti-

a shade of mystery round the circumstances of his ear_-

career ; and took pride in proclaiming himself the r*~
deliverer foretold by Raynal. He preserved great

Clicity in his own person, but surrounded himself witr

rilliant staff. In January, 1801, he conquered the Spc
ish part of St. Domingo. He presented to a central mc*
ing of his partisans a scheme of a colonial constitution :

which he was appointed governor for life, author-bo: •

name his successor, and to nominate to all offices i:r_

government. He exercised this authority to the full •

tent. He quelled an insurrection of the negroes, aad ~
not hesitate to punish with death his own nephew, r1

was at the head of it. Under his strict but just svrav •_

agriculture and commerce of St. Domingo flourished.*
Bonaparte in the meantime preserved an ominous ait- -

towards all Toussaint's overtures of friendship. The m
of the latter, disquieted by the coldness of the First Con-

.

was nottranquillized bythe proclamation issued immedii
after the peace with England, declaring that slavery wa-

continue in Martinique and Cayenne, and St. Domingo t,- I

restored to order. Toussaint met it by a counter-proclai--
tion, issued on the 18th of December, 1801, in which he p,

fessed obedience to the republic, but at the same time r
pealed to the soldiers in language which lett no doubt

;

to his resolution to repel force by force. Bonaparte <L-

patched a squadron of fifty-four sail, under the commr
of General Le Clerc, his brother-in-law, to reduce S
Domingo.
The first view of this force discouraged Toussaint hit-

self. He soon rallied, but his followers were intimidi'-

and divided. The flattery of the First Consul, and the s,

citations of his own children, were brought to bear on v

negro chief in vain. He retired to the Morne of Chi-
and entombed his treasures where the enemy might m
them in vain. On the 17th of February, 1802, he was pr

claimed an outlaw. The negroes who remained in
were defeated in all parts of the island ; Toussaint cw
tinucd nevertheless to defend himself, making a dt»:

r

around him to obstruct the approaches of the enemy, i
last the defection of Christophe and Dessalines obliged h:
to listen to terms. The sentence of outlawry pronouno.
against him was reversed. He was received with militi-

honours on paying a visit to Le Clerc, and General Brer,

took his advice on the imposition of taxes, and the ae\

.

tion of cantonments.
Brunet invited Toussaint to a conference mid-m

between Sancey and Gonaives, on the 10th of June ; a>

when the generals retired to hold a consultation, u
negro guard was disarmed, and their chief arrested and se

on board the Creole, which immediately set sail for Ca
t
>

Town, where he was transferred to the Heres, a vessel •

the line. After a voyage of twenty-five days he in-

landed at Brest, and without delay sent to Paris. He w»
for a short time lodged in the Temple, but soon after cor-

veyed to the castle of Joux, near Besancon, where he w*
!
subjected to a close and severe confinement. His faithn;

attendant Mars Plaisir was removed from him. Afler'tr
months of rigorous imprisonment, he died on the 27th •

April, 1803.

Toussaint, like all eminent and successful politician
was marked by a strong inclination and power of cor-
cealing his sentiments and intentions. There was a 500.
deal of imagination or romance in his composition. He l;a.

strong devotional feelings, and a nice sense of dome»U.-
morality. His reserved and energetic nature commands
the respect of the negroes, enabled him to restrain th«i
from excesses and keep them to steady labour, and he thu>
restored confidence to the whites. He loved splendour w
his attendants, but was plain in his personal habits. St.

Domingo was peaceable and prosperous under his govern-
ment. These facts are proved by the concurring testimom
of friends and enemies; and they entitle him to be class* i

among great men. More it would be imprudent to ss\

positively, considering how conflicting are the witness™
respecting him, and how biassed by passion their evidence
Of the selfish meanness of Bonaparte's conduct toward-
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im there can be scarcely two opinions, and the vexatious
npiisonment at St. Helena wears all the appearance of
ie of those mysterious exercises of the lex talionis by
rovidence, which sometimes occur in real life.

After the death of Toussaiut Louverture, his family
ere confined at Brienne-en-Agen, where one of his sons
ted. The survivors were set at liberty after the restora-
on of the Bourbons. The widow died in 1816, in the
ins of her sons Placide and Isaac. M. du Broias has
ublished a sketch of the life of Toussaint Louverture.
TOWCESTEK. [Northamptonshire.]
TOWER OF LONDON. That large assemblage of
uildings, presenting so many varieties of aspect, age, and
urpose, which we call generally by the name Tower, oc-
ipies an elevated area of twelve or thirteen acres, just
eyond the old walls of the city of London eastwards, on
te northern bank of the Thames. The outline of the
aildings, as of the area on which they stand, is an irre-

ular square, gradually narrowing towards tile city side,

ooked at from without, the Tower plan presents first a
road and deep moat encircling a lofty battlemented wall,

ith strong towers at intervals through its entire course
;

»en a similar line of wall and towers at some little

istance within
;
among which are interspersed a consider-

bie number of modem buildings for the accommodation
f the garrison and other inhabitants of the Tower: and,
istly, a great central space, where stands the White
'ower, the lofty keep of the oldA- fortress, with the
lorse Armour)- at its base ; whilst around the sides of the
rea, against the inner walls, are, in different parts, the an-
ient chapel, the remains of the grand storehouse or
Armoury, the Jewel-office, and the buildings of the Board
f Ordnance. The chief entrance is by the spur, a small
nclosure at the south-west corner, originally forming a
rind of barbican ; between this spot and the central space
'f the interior the road passes over the moat by a draw-
iridge, and is defended by three strong towers, the first

ilaced to secure the passage of the moat, the second the
ntrance into the ballium or outer ward, and the third, the
lloody Tower, to secure the entrance into the inner ward,
r the central space before mentioned. Opposite the ex-
p»ior front of the Bloody Tower—so called, it is supposed,
•om the snicide or murder within its walls of the eighth
uke of Northumberland, sent here by Elizabeth for* his
•easonable correspondence with the unfortunate Mary—is

ne Traitor' s Gateway, which, during the long period of
he ' history of the Tower as a state-prison, formed the
eneral entrance for the prisoners. When Elizabeth was
Brought here, it will be remembered she at first refused to

and ; but seeing force would be used if she did not, she
•ried out in the bitterness of her indignation, 'Here landeth
is true a subject, being a prisoner, as ever landed at these
itairs ; and before thee, 0 God, I speak it, having none
rther friend than thee."

The more interesting of the separate buildings of the
Tower may be classed as follows :— 1, the White Tower

;

!, the towers and other buildings or places which have
used for the confinement, execution, or burial of
lers, and which are still full of interesting personal

lorials ; 3, the buildings forming or connected with the
enal, as the Grand Storehouse, Horse Armoury, &c.

; 4,
he miscellaneous portions of the Tower not previously in-

Mded- The White Tower, as a building devoted to all the
wes mentioned, and as the most antient and interesting part
)f the fortress, we may with propriety notice first and
done. This is a large quadrangular structure, measuring
3n its north and south sides 90 feet, and on its east and
•vest 116, and rising to the height of 92 feet. Turret
lowers rise at each of the four comers ; that at the north-
east, which is considerably larger than the others, was used
by Flamsteed as an observatory before the erection of a
building for such purposes at Greenwich. In the interior,

the chief apartments on the ground floor are the Volunteer
Armoury, where immense quantities of small-arms are
kept in convenient and beautiful order, and the room
where Raleigh was so long a prisoner ; on the floor above,
two other armouries, chiefly for the cavalry and naval ser-
vice

; and on the top, the Council-Chamber ; whilst the
chapel in its height occupies both these upper stories.
The Council-Chamber is a very long, broad, and high
apartment, with a dark-looking timber roof, formed in a
great measure with beams of the largest size, and sup-
ported by a double range of wooden pillars or posts. The

P. C, No. 1564.

walls are pierced on the one side with windows, on the
other with arches, both undecorated. This rode primeval-
looking place formed the council-chamber of our early
kings : and here did Richard II. resign liis crown to
Bohnghroke in September, 1399, saying, in the words of
Froissart, ' I have been king of England, duke of Aqui-
taine, and lord of Ireland about twenty-one years, which
seignory, royalty, sceptre, crown, and heritage I clearly
resign here to my cousin Henry of Lancaster ; and I desire
him here in this open presence in entering of the same
possession to take this sceptre ;' and so ' he delivered it to
the duke, who took it.' The Chapel is one of the most perfect
specimens we possess of Norman architecture in its most
unadorned, but, for the size, grandest shape. The chief
features are a double range of massive and lofty pillars

with intervening arches, meeting and forming a semicircle
at one end, with an upper story of similar arches divided
by plain flat piers. A gallery encircles the latter, and an
aisle the former

;
through both of which (but on one side,

and at the rounded end only') light passes from the exterior
windows of the Tower. The view of the chapel is now
sadly obscured by the presses, in which are kept a portion
of the Tower records. These comprise crown grants from
the reign of the Confessor to the beginning of the thirteenth
century ; a series of the Rolls of Chancery from the
1st year of John to the last of Edward IV. ; the Almain
rolls from the 22nd of Edward I. to 15th of Edward III.,

referring to continental negotiations, treaties, &c. ; charter
rolls from 1st of John to last of Edward IV. ; a most valu-
able series of the Close rolls, full of various and important
historical, political, and social memoranda ; with a variety
of others, such as the coronation rolls, rolls of parliament
(from 5th of Edward II. to last of Edward IV.), patent rolls,

Scotch rolls, Welsh rolls, &c. &c. The Record-Office is

held in the Wakefield tower. At the foot of the staircase

leading into the chapel were found the bones wheh were
supposed to have belonged to the young princes murdered
here by Richard III., and which in consequence were in-

terred in Westminster Abbey by Charles II.

The chief memorials of the state prisoners occur in the
Bcauchamp tower, so called, it is supposed, from the
confinement in it of Thomas de Bcauchamp, earl of War-
wick, in 1397. By a circular staircase we ascend to the
first story, a place now used as the officers' mess-room.
The walls are full of inscriptions, many of them of the

most touching character. ' Since fortune hath chosen
that my hope should go to the wind to complain, I wish
the time were destroyed : my planet being ever sad and
unpropitious ;' is the mournful lament of William Tyrrel,

1541.* ' Geffrye Poole, 1562,' records the infamy of the
brother of the famous cardinal, who was enabled to live to

write this inscription, by giving evidence against his own
aged mother, the marchioness of Salisbury, and who in

consequence suffered death in the adjoining area, under
peculiar circumstances, the executioner killing her as he
followed her round the scaffold. Among many others the
memorials of the friends and husband of Lady Jane Grey,
of Thomas Miagh, where the writer speaks of ' torture

strange,' and of Edmund and A. Poole, the last descendants
of George, duke of Clarence, may be mentioned as highly
interesting; but above all, let every visitor to (he Beau-
champ tower look for and ponder over the golden sentence
inscribed here by C. Bailly, the agent of the bishop of
Ross, in the correspondence between the latter and .Man-

Queen of Scots, respecting a foreign alliance against
Elizabeth :

—
' The most unhappy man is he that is not

patient in adversities : for men are not killed with the

adversities they have, but with the impatience which they
suffer.' Bailly was at that time aged twenty-nine. The
governor's house, formerly the lieutenant's lodgings, in the
south-west corner of the central area, is chiefly noticeable

for its connection with the Gunpowder conspirators, who
were examined in a chamber called the council-room. A
marble memorial, erected against the wall, records the
particulars of the attempt. In an adjoining room is

an inscription cut by the countess of Lenox, ' committed
prisoner to this lodging' in 1565, ' for the marriage of nel-

son, my lord Henry Damley, and the queen of Scotland.'

The Bell tower owes its chief interest to the imprison-

ment of Bishop Fisher within its walls, when com-
mitted, with his illustrious friend and fellow-sufferer More,

by Henry VIII. It is said that here also Elizabeth

* The original U in old Italian.
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was confined. In the Bowyer tower (where the fire

broke out in 1841), Clarence, Edward IV.'s brother, was,

according to tradition, drowned in a butt of malmsey.
Most of the other towers have interesting recollections

attached to them, but we can only refer to one, the Flint

tower (a modern structure erected in the place of an
antient one), for the purpose of observing that the ruins of

the last were long known as ' the little hell,' possibly from
its containing the Little-ease, where the prisoners could

neither stand, sit, nor lie without bending. The locality

of the Rats' dungeon, into which innumerable vermin were
driven with every flow of the tide, appears to be unknown.
The chapel of St. Peter's, at the north-west angle, is the

only one now used for Divine service. This was built in

the reign of Edward the First, and, like the other chief

buildings of the fortress, is rich in its associations. Here
lie Anne Boleyn, with her brother Lord Rochford,

Bishop Fisher, the great chancellor More, the venerable

countess of Salisbury before mentioned, the minister

Cromwell, the two Seymours (the protector and the

admiral), Lady Jane Grey, with her uncle and husband, the

duke of Norfolk beheaded by Elizabeth lbr his pretensions

to the hand of Mary, Elizabeth's favourite Leicester, the

duke of Monmouth, and the Scotch lords beheaded for the

rebellion of 1745. The spot on which the scaffold was
erected for many of these executions is immediately in

front of the chapel ; no one can for a moment mistake
the outline which the darker appearance of a portion of the

pavement of the area presents. Another and the chief

place of execution was outside the walls on the neigh-

bouring Tower Hill.

The largest of the buildings connected with the Arsenal
exists no longer but as a ruined shell ; scattered about the

floor of which are the few pieces of ordnance that alone

escaped destruction of all its extensive and valuable stores.

The building was modern, and in that point of view its

loss becomes a mere matter of money ; the same may be
said of the greater part of its contents. These consisted of

a collection of pieces of ordnance on the ground-floor, of

all shapes, sizes, and periods; memorials chiefly of our
naval and military successes, some of the most valuable of

which are preserved ; and secondly, of the Small-Arms
Armoury on the floor above, fitted up in the most conve-
nient and picturesque manner for the reception of a stand of

150,000 arms. The fire by which the building was so

completely destroyed broke out on the night of the 30th
of October, 1841 ; in its course great apprehensions were
felt for the safety of the entire fortress, but ultimately it

was extinguished without further injury. A novel kind of
sale followed the fire (and indeed still continues), of the
debris of the conflagration, generally weapons, fused into

a variety of peculiar forms and appearances. The other

storehouses of the Arsenal are the rooms already mentioned
in the White tower and the large modern building paral-

lel with the southern side of the latter ; in addition to

which there is a Map-office on the eastern side. Under the
care of the Board of Ordnance, forming as it were the ap-
propriate historical museum of their department, are the
places of exhibition known as the Horse Armoury and
tjueen Elizabeth's Armoury. The former is a low building
resting against the base of the White tower, exactly oppo-
site the Ordnance-office, and from it a staircase leads up-
wards into the Tower, where we find the prison of Raleigh
changed into the smaller armoury that now bears the name
of his royal mistress. The Horse Armoury is principally

occupied by a row of mounted figures, intended for the

display of complete suits of armour, which are here found,

from the plain ringed net-work of the days of the Crusaders,
through all the growth and decline of the more splendid
plate-armour, down to the merely helmeted and cuirassed
warriors of the reign of James the Second. Among the
suits which demand especial notice is that worn by Henry
VIII. (a present from the emperor Maximilian I.), wliich is

most picturesquely elegant in its outlines, and sumptu-
ously decorated in its details. The entire mass of armour
for both man and horse is washed with silver, and engraved
with legends, devices, mottoes, arms, &c. of the finest

workmanship. Among the other suits dispersed about the
armoury are two that attract much attention for their di-

minutiveness : one of them, a complete suit of steel plate,

was worn by Charles II. when only in liis fifth year. Queen
Elizabeth's Armoury was formerly supposed to be in the
main a collection of the spoils of the Armada, and the

various instruments of torture here shown were looked c- .,

so many monstrous inventions of the Spaniards. These -1

now known in most cases to be as genuine English as *.«

the limbs they were intended to torture. Whatever ir_

there may be in the opinion as to the formation of t_

collection from the Armada spoils, it is certain that

:

great variety of weapons of which it consists are mo>t!j
the fifteenth and sixteenth centuries. They comprise rajv-

bucklers, glaives, catchpoles, blackbills, stilettoes, gia&nsr
voullges, Lochaber axes, Scotch targets, with several i—
of shot, instruments of torture (bilboes, collar of tort-

thumb-screw, &c.), and numerous curiosities, among «L

.

is the axe that severed the fair neck of Anne Boleyn.
Since the fire the Regalia [Regalia] have been t

:

hibited in the new and handsome building recently erwi-
for the purpose in the corner by the old Jewel-ofi-.
The mode of exhibition has been strikingly imprv><-.

The Regalia are enclosed within a glass screen id the ct-.

of the building, over which is a strong open frame-*
that, without in the slightest degree interfering with
view, renders any possibility of the repetition of sue' .

attempt as that of Colonel Blood almost impossible .

the same time the spectators can walk round and exajr.

the objects thoroughly. We hardly need add that the be-

have been removed from the Tower for some years. T

.

Mint also is no longer here, but on the neighbouring lu.

Of the history of the Tower it can be only potsiblr •.

us to give a very slight notice. Half the history of In-

land might very wellbe introduced into a complete hut.

of the building which has for so many centuries been

;

palace, prison, and arsenal of our kings. Trait,
attributes the building to Julius Caesar ; but to speak in-

less questionable authority, Stow says, ' I find in • i
register-book of the acts of the bishop of Rochester, >

down by Edmund of Hadenham, that William I..

named the Conqueror, builded the Tower of London
wit, the great white and square tower there, about :

year of Christ 1078, appointing Gundulph, then bishoj
Rochester, to be principal surveyor and overseer of • -
work, who was for that time lodged in the hous?
Edmere, a burgess of London.' This then was the orir-
building, which has grown, by successive addition^ i

the Tower of the present day. Of the exact purpose
which it was applied we learn nothing earlier than \

reign of Henry I., when it was used as a state prisr.

Ralph Flambard, the warlike bishop of Durham, was!',
confined in it, and escaped. Stephen held his court 1*.-

in 1140, so that by that time, at least, the Tower i-

become both the palace and the prison of royalty. Su_
of the most interesting historical events that have ti>-

place in the Tower have been already incidentally refer-.,

to ; as to the remainder our space will allow us ouij
'

mention the most important, and these in the bruic*.

manner. From the Tower and the chief palace C
coronation processions formerly set out. These appear .

have commenced with the coronation of Richard II., i.

to have terminated with that of Charles U. The otk-

memories of the palace are of a very different natu\
Richard II.'s deposition, Henry VI.'s supposed munic
the similar fate of the young princes, Anne BolevL-
execution,—these are but a few of the incidents wlk.
are recorded in connection with this regal home. B.
even these recollections sink into insignificance besa-

the long and bloody roll which records the names of t.~

prison inhabitants. Among those who pined away ,•

captivity, or were relieved by the scaffold, to wh,
the prison doors so often led, we find Hubert de Burst
the Scottish king Baliol ; Wallace, dragged hence on •

hurdle to Smithfield ; another Scottish king, David Brae*
the far-famed citizens of Calais ; Sir Simon Burley, execute
on Tower-hill ; the poet Chaucer (through his coruiectiv
with John of Gaunt and support of Wickliffe) ; the lac
of Scotland (the royal poet James I.) ; the intrepid qu«
of Henry VI. ; ' poor Edward Bohun,' executed ; &:
Thomas Wyatt, thesame; Raleigh, the same; Eliot, MarUr.
Monk ; Strafford and Laud, both executed, as were Sydnri
and Russell, &c. Sec. ; whilst in many cases hundreds Ji

their less distinguished friends, associates, and follower*
shared their captivity or death.

The government of the Tower is vested in the Constable
an officer of the highest rank. Langton, archbishop o.

Canterbury; Hubert de Burgh (prisoner at one tun*,
constable at another)

; Hugh le JBigod ; Sir Hugh Despeaser
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killed with Montfort at Evesham : Tiftoft, earl of Worcester,
( 'axton's accomplished patron ; Fairfax, the parliamentary

general ; lord Cornwaliis—have been among the chief

oifk-enp of the Tower. The Constable at present (1842) is

i he Duke of Wellington.

TOWERS, JOSEPH, LL.D., was born in Southwark,
the 13th of March, 1737. His education was much
ip-^lected, but being fond of reading, he picked up a good
deal of knowledge in a miscellaneous way. He was
apprenticed to a printer at Sherborne in Dorsetshire, and
returned to London in 1764, where at first he got his
i i \ i nar as a journeyman printer, and afterwards set up a
bookseller's shop in Fore Street. During this time he was
;.);<o actively engaged in writing for the press, and, in
.i klition to other publications, wrote the first seven
volumes of British Biography,' of which the first was
published in 17CG. As his business did not answer,—

a

;iiing not surprising, considering his literary engagements,
— lie relinquished it in 1774, and became the minister of a
Dissenting chapel at Highgate. His theological opinions
vi-re Arian, though he was closely connected with the
I uitarian body. In 1778 he was chosen forenoon preacher
it. a chapel in Newington Green. About this time he was
i ngaged by the proprietors of the ' Biographia Britannica

'

to write several lives for the new edition of the work
edited by Dr. Kippis, of which however only five volumes
appeared (1777-1783, down to the letter F). Towers
received, the degree of LL.D. from the University of
L-Minburgh in 1779. He died on the 20th of May, 1799,
in his sixty-third year. His pamphlets and smaller works
were collected and published in 1796, in 3 vols. 8vo. They
are of a miscellaneous nature, but most of them on
political subjects.

(.Lindsay's Funeral Sermon.)
TOWN, in its popular sense, is a large assemblage of

adjoining or nearly adjoining houses, to which a market is

usually incident. Formerly a wall seems to have been
considered necessary to constitute a town ; and the derivac
t ion of the word, in its Anglo-Saxon form ' tun,' is usually
referred to the verb ' tinan,' to shut or enclose; in its

Dutch form. ' tuyn,' it signifies a garden ; and in its German
inn 'zaun ,' it means a hedge. In legal language 'town'
orresponds with the Norman ' vill,' by which latter term it

frequently spoken of in order to distinguish it from the
v ord town in its popular sense. A vill or town is a sub-
Imsion of a county, as a parish is part or subdivision of a
diocese ; the vill, the civil district, being usually co-exten-
Mve with the parish, the ecclesiastical district, and, prima"

facie, every parish is a vill, and every vill a parish. Many
towns however, not only in the popular, but in the legal
>ense of the term, contain several parishes, and many
parishes, particularly in the north of England, where (pro-
bably from the difficulty of obtaining a resident clergy in

places exposed to hostile inroads) the parishes are exceed-
ingly large, contain several vills, which vills are usually
called tithings or townships. As until the contrary is

sliown the law presumes towns (or vills) and parishes to
oe co-extensive, Lord Coke goes so far as to say that
it cannot be in law a vill unless it hath, or in times past
iuith had, a church, and celebration of divine service, sacra-
ments, and burials. But this, for which no authority is

u'iven, appears to confound parish and vill, and to be in-

consistent with the cases in which it has been held that a
i Kirish may consist of several vills. (1 Lord Raymond, 22.)
1 tie test proposed by Lord Holt is, that a vill must have a

' onstable, and that otherwise the place is only a hamlet,
;>" assemblage of houses having no specific legal character.
Hence a vill is sometimes called a comtablewick. Towns
•ov divided into cities, boroughs, and upland towns, or (as we
"!iould now call them) country towns. Towns belonging
i o the last of these classes have been described as places
which, though enclosed, are not governed, as cities and
1 "roughs are, by their own elected officers. The Anglo-
^axon ' tun ' terminates the names of an immense number

places in England : and in the southern counties the
i a> m enclonure in which the homestead stands is usually
called the barton (bum-town), in Law Latin, bertona.
TOWNLEY MARBLES, the name of an assemblage

• if Greek and Roman sculpture which now forms a portion
of the extensive Gallery of Antiquities in the British
Museum, It received its appellation from Charles Town-
e v, Esq., of Townley in Lancashire, who began forming
Uus collection at Rome as early as 1768,

About 1772 he brought such acquisitions as he then
possessed to London, and placed them in a house in Park
Street, Westminster, where by gradual accessions his col-

lection was advanced to its highest celebrity.

It was not to marbles alone that Mr. Townley directed
his attention. He had also a collection of terracottas;

and he laid out large sums in the purchase of antient
bronze figures and utensils, Greek and Roman coins, gems,
antique pastes, and drawings, the greater part of which
served essentially to illustrate his sculptures. During two
or three of the latter years of Mr. Townley's life, feeling

his health to be rapidly declining, he employed himself in

preparing designs for a Statue Gallery and Library to be
added to the mansion at Townley ; and enjoined his exe-
cutors in his last will, dated November 9th, 1802, to com-
plete his plans within five years, otherwise he directed his

Marbles to be given to the British public, and to be pre-
served in their Museum.

Mr. Townley died January 3rd, 1805. After his decease,
his executors, upon a mature consideration of all the cir-

cumstances of his fortune and collection, came to the
decision of offering the marbles and terracottas only to the
nation, and of immediately fulfilling Mr. Townley's condi-
tional view with respect to the British Museum. An Act
was consequently passed for purchasing there, and the sum
voted was 20,000/. An additional edifice was built at the
Museum for their accommodation, and the collection was
opened to public view in 1808-

Mr. Townley's remaining collection of antiquities, illus-

trative of his Marbles, was purchased and deposited in the

same institution under another Act, in 1814, for the sum
of 820W.
The Marbles and Tkbracottas of the Townley collec-

tion at present (1842) occupy rooms I., II., III., IV., VI.,

XL, and XII. of the Museum Gallery. The collection of
sepulchral urns, which formerly filled the Columbarium in

Room VII., are at present removed to the south recess of
the ante-room to the Phigaleian saloon.

The Terracottas in Room I. consist of eight statues,

sixty-seven bas-reliefs, and nine amphorae- Some of these
were collected in Italy by Mr. Tow nley himself, others he
purchased after his return of Nollekens the sculptor, who
had acquired them in Rome at an earlier day. The
statues, with one exception, were found about 1765, in a
dry well near the Porta Latina. The collection of terra-

cotta bas-reliefs is believed to be the most valuable in

Europe. As far as terracotta statues are concerned, the
Townley collection is excelled by the museum at Naples.
The numbers 7, 8, 16, 24, 26, 47, 56, 59, and 60, among
the bas-reliefs, are the most deserving of attention.

Of the Marbles of the Townley collection, about two
hundred and fifty in number, we shall point out the most
important, as they stand in the several rooms. .

Room II., No. 4. A Caryatid larger than life, found
in the ruins of the Villa Strozzi, deserves the first notice.

It was formerly in the Montalto collection, and is supposed
to have formed one of the supports of a small temple, and
to have been the work of two Athenian artists of the names
of Criton and Nicolaus.
No. 8, in the same room, a statue of Venus, or Dione, is

of the highest order. When Canova visited England in

1814, he spoke of it as the finest female statue he had seen
in England. It consists of two pieces of marble imper-
ceptibly joined at the lower part of the body, within the
drapery ; and was found in the ruins of the maritime baths
of the emperor Claudius, at Ostia, in 1776.

Two vases of exquisite workmanship stand one on each
side of the statue of Venus. One, No. 7, more than three
feet high, represents the celebration of the orgies of
Bacchus. It was found in detached pieces at Monte Cag-
nuolo, the site of the villa of Antoninus Pius, at the antient
Lanuvium- The other vase, No. 9, of smaller size, pre-
sents a Bacchanalian group of four figures only, on the
front ; but there is no record of the place where this was
discovered.

Two busts of Hercules—one of hard character and of
an early period of art, found at the Pantanella in Hadrian's
villa ; the other of the Farnese Hercules, of fine sculpture,

dug up at the foot of Mount Vesuvius—also decorate this

room, with two colossal heads of Minerva, Nos. 1 and 16

;

one with hollow sockets to the eyes, supposed to be of a
date from 550 to 600 years before the Christian sera : it was
found in the neighbourhood of Rome. The bust of the

02
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Farnese Hercules however does not belong to the Townley
collection.

Room III. of the Townley Gallery contains an assem-
blage of statues of a smaller size, busts, terminal heads,

and bas-reliefs ; these last for the most part are let into the

walls.

The Statues consist of a figure of the goddess Fortune,

No. 18, her right hand resting on the rudder of a vessel

;

found at a short distance from Rome, on the Via Latina

:

a Venus, No. 22 ', found in a bath at Ostia, in 1775 : a
Faun, from the Macaroni palace, No. 24 : one of Diana's

nymphs resting after the chase ; found, in 1766, in the
Villa Verospi, No. 28 : a statue of a youth. No. 31, for-

merly part of a group of two Boys quarrelling for tali, or

huckle-bones : two statues of Fauns, found, in 1775, near
Civita Lavinia, Nos. 33 and 43 : and Actaeon attacked by
his dogs, No. 45 ; found, in 1774, in the ruins of the villa

of Antoninus Pius, near Civita Lavinia.

Among the Busts, a head of Hippocrates, No. 20 ; found
near Albairo : three terminal heads of the bearded Bacchus

;

one, No. 19, of very early Greek work, found at Hadrian's

villa : a head of Homer, found in some ruins at Baiae

in 1790 : a head of Pericles, No. 32 : and a terminal head
of Periander, No. 42, are the most remarkable.
Of the Bas-reliefs, No. 5, representing warriors consult-

ing the oracle of Apollo : No. 6, Castor managing a horse,

in an early style of Greek sculpture : No. 7, Hercules
securing the Minalaean stag, in a very early style : and
No. 12, a Bacchanalian group, are most important.

The Townley Marbles in Room IV. consist of a bust of
Trajan, No. 1 ; found in an excavation in the Campagna
di Roma in 1776 : a head of Apollo, of early Greek work,
No. 3 : a head, supposed to be that of Arminius, No. 4

:

a statue of Thalia, No. 5 ; found at Ostia : colossal busts
of Marcus Aurelius and Lucius Verus, Nos. 6 and 7 : a
group of Bacchus and Ampelus, No. 8, found near La
Storta : a head of the young Hercules, No. 9 ; formerly in

the Barberini palace : a head, supposed of Dione, No. 10

:

a statue of Diana, found near La Storta in 1772, No. 1 1 :

and a bust of Hadrian, No. 12, formerly in the Villa

Montalto.
In Room VI. the more exquisite Statues are, a small torso

of a Venus, No. 20 : another small one of Cupid bending his
bow. No. 22 ; found, in 1775, at Castello di Guido, on the
road from Rome to Civita Vecchia, within a large amphora
filled with earth : two figures of Victory sacrificing Dulls,

Nos. 26 and 31 ; both found in the ruins of the villa of
Antoninus Pius : a statue of Libera, No. 40 : another of
Ceres, No. 43 : a small statue of Jupiter sitting. No. 48

:

another of a Musa, the plinth inscribed ETM0Y2IA, No.
60 : and a small statue of Hercules sitting on a rock, the
apples of the Hesperides in his right hand.
The Heads and Busts in this room of highest interest are,

No. 15, a head of Jupiter ; No. 18, Apollo Musagetes
;

No. 27, a bust of Hadrian with the imperial paludamen-
tum ; a bust of Severus, No. 29, found in 1776 on the
Palatine rAl ; Nos. 32 and 35, heads of the two Faustinas

;

No. 39, a head of Plautilla ; No. 41, of Atys, found in the
Villa Palombara ; No. 44, a head of Nero, brought from
Athens, in 1740, by Dr. Askew ; No. 47, a head of one of
the Homeric heroes, from the Pantanella at Hadrian's
villa ; No. 51, a bust of Caracalla ; No. 53, a bust of the
young Marcellus ; and No. 65, a head of Domitia, formerly
called Messalina, found in the Villa Casali.

The more curious of the Bas-reliefs are, No. 2, part of
the front of a sarcophagus, representing Achilles among
the daughters of Lycomedes ; No. 4, part of the front of a
large sarcophagus, representing a marriage ; No. 5, the
front of another, representing the nine Muses from the
Villa Montalto ; No. 7, part of a sarcophagus, representing
a funeral car; No. 11, the fragment of a sarcophagus, re-
presenting a poet and his muse ; No. 23, a funeral monu-
ment inscribed SANeinnoS; No. 28, a beautiful bas-
relief of a Bacchante ; and No. 54, a bas-relief rcpresent-
ingPriam supplicating for the body of Hector.
This room likewise contains a swan in red marble, No.

21 ; an eagle in marble, No. 34 ; several altars, cippi, &c.
The Townley Marbles of Room XI. deserving most

notice are, No. 16, a statue of an intoxicated Faun : No.
19, a Discobolus, supposed to be an antient copy in marble
from the celebrated bronze statue executed by Myro

;

found, in 1791, in the ruins of Hadrian's villa: No. 21, a
statue of Mercury sleeping on a rock : a statue of Bacchus,

from the ruins of the villa of Antoninus Pius, No. 22 : ars!

a small Mithraic group, No. 45. Beside these, this rtx:n

contains two statues in bronze : one of Hercules, No. 2!.

carrying away the apples from the garden of the Heb-
rides ; the other of Apollo, purchased by Mr. Townley n
Paris in 1774.

The bas-reliefs and fragments of sepulchral monument,
in this room are numerous, but of less important charactr.-

generally than in the preceding rooms. There are nume-
rous articles also in this room, which originally formed nc

part of the Townley collection.

Room XII. contains the following Townley Marbles c;

a superior character :—No. 1, a Head of Juno ; No. 2.

Cupid in his character of Somnus, sleeping upon the tktr

of a lion ; this sculpture was found in a vineyard near tfif

Flaminian gate of Rome, and once belonged to Cardinal

Alessandro Albani : No. 9, a Head of Adonis covered nit!

the pyramidal hood : No. 11, a small bust of Antoninj-
Pius : No. 12, a singularly beautiful bust of an unknot:
.female, commonly called Isis. It is gracefully terminate
by the flower of the Nymphaea lotus, on which it ap-

pears to rest. It was purchased at Naples from th-

Lorenzano family in 1772, and was considered by Mr.

Townley to be the gem of his collection. No 13, a"Hti'.

of one of the Dioscuri : No. 1 1, a colossal head of AntinoL-.
in the character of Bacchus : and No. 20, a bust of Mi-

nerva, found in 1784, in the Villa Casali ; the helmet ar.J

bust of bronze are modern additions to it.

The sepulchral urns in the south recess of the ante-roon
approaching the Phigaleian Saloon, belonging to thr

Townley collection, are the Numbers 4, 6, 7, 8, 10, 11, 12.

13, 14, 15, 17, 19, 21, 25. 26, 27, 28, 30, 30*. 31, 33, 35.36,

37, 37*, 38, 40, 41, and 42.

Since the opening of the Townley Gallery in the spnn;
of 1808, the trustees of the British Museum have atWri

numerous marbles of high character to this part of thcr

collection, and a few have been added by benefactors
The more prominent additions have been, a terminal Head
of Mercury, purchased in 1812, at the sale of antiquiuc
belonging to William Chinnery, Esq., Room III., No. 21

:

a Bas-relief of the Apotheosis of Homer, found at Frat-

tochi, about ten miles from Rome, No. 23, purchased r

1819 at the expense of 1000/. ; In Room IV. a statue u.

Apollo, of very early Greek work, purchased in 1818 iV

500/. at the sale of the Comte de Choiseul-GourEer's an-

tiquities ; Room XL, No. 14, a Mithraic group of large siz<>

brought from Rome in 1815, purchased for 300/. ; No. l
v

.

a statue of a Faun, formerly in the Rondinini palace a*.

Rome, purchased for 350/. ; No. 23, a statue of Cupiu
winged, purchased at the sale of the Right Honoural>!.-

Edmund Burke's marbles in 1812 ; and No. 46, a Heat!

of Demosthenes, purchased in 1818.

Beside these, which have been interspersed with the

Townley Marbles, King William IV. presented a statue ot

Venus preparing for the bath, which, together with a statue

of the emperor Hadrian, purchased by the trustees in 1S21
has been placed in the recently built grand central saloon.
A statue of a Faun, in white marble, found at Antium, ha.-

since been added to this part of the Museum collection .

and in 1840, a bronze statue, the size of life, supposed to

represent Eros Apteros, the eyes inlaid with silver, and tin-

nipples with copper, found at Zifteh.

TOWNSHEND, CHARLES, VISCOUNT TOWNS-
HEND, an eminent statesman in the reigns of George I.

and George II., was the second viscount of that name, anJ
was born in the year 1676. The family of the Townshend>
was a very antient family in Norfolk, and had been settled
at Rainham from the nuddle of the fifteenth century. Sir
Horatio Townshend, the father of the subject of this article,
had been one of the leading members of the Presbyterian
party previous to the Restoration, and having zealously co-
operated to bring about that event, was rewarded by Charles
II. with the title of Baron Townshend in 1661, and was, m
1C82, raised to the rank of viscount. He died in 1686.
when his son was only ten years old. On the latter's takintr,
his scat in the House of Lords, when he became of age in
1697, he first acted with the Tories, but very soon attached
himself to the Whigs, and especially to Lord Somen.
When William III., just before his death, in the beginning
of 1702, was endeavouring to form a Whig administration!
Lord Townshend had attained sufficient political con-
sequence to be named for the Lord Privy Seal. (Coxe's
Memoir* of Sir Robert Walpole, vol. i., p. 113, 8vo. ed.)
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During the reign of Anne, Lord Townshend was appointed,

n 1705, one of the commissioners to treat for the union
ivith Scotland ; in 1707, captain of the yeomen of the

queen's guard ; in 1709, joint plenipotentiary with the duke
>f Marlborough in the negotiation for peace at Gertruy-

lenberg, and in the same year ambassador extraordinary to

he States-Goneral of the United Provinces. In this last

•apacity he concluded the treaty known by the name of the

Barrier treaty, which secured the assistance of the States-

jeneral for carrying out the Hanoverian succession, and
:Mignged the endeavours of England to procure in a treaty

>t' peace the Spanish Low Countries as a barrier for the

States-General against France. On the dismissal of the

Whigs and. the formation of the Oxford ministry in 1710,

Lord Townshend lost his appointment of captain of the

t-eomen of the queen's guard.

In the session of 1712 the Commons fell violently on the

Barrier treaty, and voted that ' the Lord Viscount Towns-
lend, and all who negotiated and signed, and all who ad-

r-ised the ratifying of the said treaty, are enemies to the

jueen and kingdom.' This vote was followed up by the.

Representation to the Queen, in which the treaty was dis-

missed very severely and at length. The Representation

:nay be read in trie ' Parliamentary History,' vol. vi., p.

1096 : or in Swift's 1 History of the Four last Years of the

5"een ' (Works, Scott's edition, vol. v., p. 269).

With the accession of George I., in 1714, there came a

iromplete change of foreign policy ; and the persecuted

negotiator of the Barrier treaty was now selected to be

L-hief minister of the new king. Lord Townshend had
been one of the Lords Justices named by George I., in

pursuance of the Act passed in 1706 for securing the suc-

cession : and while George was yet at the Hague, on his

way to England, he appointed Lord Townshend secretary of

state, with the power to name his colleague. On the re-

commendation of Horace (afterwards Lord) VValpole, his

brother-in-law, Lord Townshend named as his colleague

General (afterwards Earl) Stanhope. [Stanhope, James,
Earl.] Lord Townshend had been recommended to George
by Bothmar, his agent in England, and with Bothmar's

recommendation the praises of all the principal statesmen

at the Hague had concurred.

Lord Townshend had now been twice married. His first

wife was Elizabeth, the second daughter of Thomas, Lord
Pelham, and half-sister of the subsequent duke of New-
castle. After her death he married, in 1713. Dorothy,

sister to Sir Robert Walpole.
The administration formed under Lord Townshend was

entirely Whig. Charles II. on the Restoration, and Wil-

liam and Anne, on their respective accessions to the

throne, had pursued the plan of combining the leading

members of opposite parties in the ministry : but during

Anne's reign party warfare assumed a more determined

character, and her last ministry, that of Lord Oxford, had
consisted exclusively of Tories. This monopolizing pre-

cedent was now turned to the advantage of the Whigs. Lord

Townshend was prime minister, though this name had not

yet come to be established ; and Walpole, who in a short

time approached him in influence in the ministry, held at

first only the subordinate post of paymaster of the forces, but

after the death of Lord Halifax, in the next year, became
chancellor of the exchequer and first lord of the treasury.

[Walpole, Sir Robert.]
The principal acts of Lord Townshend's ministry were

the impeachments of the principal members of that which

had preceded, and the Septennial Bill. The latter mea-
sure is a standing reproach against its Whig authors; and

Ihough the objection, so often urged, to the power of par-

liament to prolong the existence of the then sitting House

of Commons is on the face of it absurd, the reproach is in

other respects deserved. Archdeacon Coxe states that

Lord Townshend and Walpole were opposed to the im-

peachment of Lord Oxford for high treason, and strongly

recommended the more judicious course of charging him
with high crimes and misdemeanours. {Memoirs of Sir

Robert Walpole, vol. i., p. 126.)

The Scotch rebellion took place at the latter end of

1715. When the participation of Sir William Wyndham
in the preparatory intrigues was discovered, his relation-

ship to the duke of Somerset, an influential Whig noble-

man, and a member of the cabinet, caused a difficulty

snout arresting him, which the firmness of Townshend sur-

mounted. The scene in the council on this occasion is

minutely described by Archdeacon Coxe. (Id., p. 128. i

' Asthe'king retired into his closet he took hold of Lord
Townshend's hand, and said, " You have done me a great
service to-day."'

In the summer of 1716 George visited Hanover, and
was accompanied by Stanhope ; Lord Townshend re-

mained in England. He had strongly opposed the king's
wish of revisiting his native dominions"; and even afterthe
repeal of the restraining clause in the Act of Settlement,
had reiterated his objections to the king's departure from
England. While the king was in Hanover various causes
combined to estrange him from the minister in whom
hitherto his confidence had been unbounded, and the
ultimate result was Lord Townshend's dismissal from office.

The causes of this event have been considered at some
length by Archdeacon Coxe, in his ' Memoirs of Sir Robert
Walpole ;' and lately by Lord Mahon, in his ' History of
England from the Peace of Utrecht to the Peace of Ai\-
Ia-Chapelle ' (vol. i., ch. 7, 8;. Lord Mahon has made it

his object to vindicate the conduct of his ancestor Lord
Stanhope in the transactions that led to Lord Towns-
hend's dismissal, and has succeeded in this object, and
has also corrected some mistatements in Coxe's account.
Lord Townshend had made himself obnoxious to the

king's German mistresses and favourites, whose schemes of
avarice and ambition he resisted. His temper was impe-
tuous, and his manner of speaking and writing frank and
abrupt, so that if the king was predisposed to take offence,
there would be no lack of opportunity. Lord Sunderland,
who had aspired to be premier on George's accession, and
had deeply resented the precedence given to Townshend
in the ministry, joined the king after a time in Hanover,
and was too well disposed to join with the German clique

in undermining Lord Townshend's influence. Subjects of
difference between the king and Lord Townshend occurred
after the former's going to Hanover. The king, with
Hanoverian objects, was eager to declare war against
Peter the Great of Russia, a measure which Townshend
vehemently resisted. A negotiation was proceeding at
the Hague between England, France, and the States-Ge-
neral, for a treaty to secure the successions to the English
and French thrones, and for the expulsion of the Pretender
from France, which the king and Lord Stanhope in Han-
over were anxious to accelerate ; and some delays occurred
through Lord Townshend, which were attributed to design,
owing to disapproval of the way in which the treaty was
to be concluded. The king was greatly offended at this,

and ordered Stanhope to write a strong reproof to Towns-
hend. He was however appeased by Townshend's reply,

in which he fully vindicated himself from the charge of
wilful delay. But though this storm blew over, another
soon succeeded. The king, anxious to continue in Han-
over during the whole winter, had directed Townshend to

transmit to him the sentiments of the cabinet on what was
to be done in the next session, and on the means of carry-

ing on the business of the country without his own pre-
sence. Townshend, to gratify the king's inuiuintion, did
not press his return, but strongly urged that a discretionary

power should be given to the prince of Wales. The king s

jealousy of his son took fright at this recommendation
;

and it seemed to him to confirm stories which Sunderland
had been assiduously spreading of intrigues carried on by
Townshend with the duke of Argyll and others for placing
the prince of Wales on the throne. The king immediately
formed the determination of dismissing Townshend ; and
it was with much difficulty that Stanhope prevailed upon
him to offer the lord-lieutenancy of Ireland by way of
breaking the fall. This offer, conveyed by Stanhope,
together with the announcement of his dismissal from the
secretaryship, was indignantly refused. I am highly sen-
sible,' Lord Townshend wrote to the king, ' of the honour
which your majesty confers on me by condescending to

appoint me lord-lieutenant of Ireland ; but as my domestic
affairs do not permit me to reside out of England, I should
hold myself to be totally unworthy of the choice which
your majesty has been pleased to make, if I were capable
of enjoying the large appointments annexed to that
honourable office without doing the duty.' (Coxe's Me-
moirs of Sir R. Walpole, vol. i., p. 191.) This was irony

aimed at Sunderland, who had been lord-lieutenant from
George I.'s accession, and had never visited In land. Sir

Robert Walpole wrote to Stanhope, who had urgently soli-

cited his mediation with Townshend, to prevail on liim to
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accept the lord-lieutenancy :—• When you desired me to

prevail with my lord Townshend to acquiesce in what is

carved out for him, I cannot but say you desired an im-
possibility ; and 'tis fit you should know that there is not
one of the cabinet council with whom you and Lord Sun-
derland have agreed in all thing* for so many years, but
think that, considering all the circumstances ana manner
of doing this, nobody could advise him to accept of Die

lieutenancy of Ireland And be assured that who-
ever sent over the account of any intrigues or private cor-

respondence betwixt us and the two brothers, or any
management in the least tending to any view or purpose
but the service, honour, and interest of the king—I must
repeat it, be assured, they will be found, pardon the ex-
pression, confounded liars from the beginning to the end.'

(Id., vol. i., p. 310.) And in another Tetter to Stanhope,
whose conduct on this occasion was misapprehended, not
perhaps unnaturally, by Townshend and Walpole, the
latter made this pointed appeal :—' What could prevail on
you to enter into such a scheme as this, and appear to be
the chief actor in it, and undertake to earry it through in

all events, without which it would not have been under-
taken, is unaccountable. I do swear to you that Lord
Townshend has no way deserved it of you Believe
me, Stanhope, he never thought you could enter 'into a
combination with his enemies.' (Id,, p, 310.) Stanhope
had concurred in the king's resentment against Towns-
hend, when he was supposed to be purposely delaying the

French treaty, and had showed his feeling by immediately
tendering his resignation, which the king refused. But
having been satisfied that his suspicions against Towns-
hend on this occasion had been unjust, he now had borne
no other part than to transmit the king's commands, and
to endeavour to conciliate him towards Townshend, and
soften his determination. The king bad conceived a dis-

trust, Stanhope wrote in his first letter on the subject to

Sir Robert Walpole, at Townshend's temper. The false-

hoods told him of Townshend's intrigues with the prince,

of which Stanhope naturally said nothing, but with which
there is no evidence to connect him, drove the king into a
fury. And the determination which the king had come to

under the influence of those violent personal feelings it

was impossible to alter. Stanhope wrote to Methuen, who
sided with Townshend and Walpole, though he had been
destined to succeed Townshend :

—
' If you have any in-

terest or credit with them, for God's sake make use of it

upon this occasion. They may possibly unking their mas-
ter, or (which I do before God think very possible) make
him abdicate England, but they will certainly not force

him to make my lord Townshend secretary.' (Id.) The
king's desire to consult the interests of the Whig party

had led him, though with some reluctance, to adopt Stan-
hope's suggestion of offering Townshend the lord-lieute-

nancy ; and now, when he found the degree of resentment
felt by Walpole and many of the leading Whigs, led him
also to keep the appointment open till his return to Eng-
land, in th£ hope that Townshend might yield. Stanhope
saw a gleam of Townshend's return to his former post, if

he would first accept the lord-lieutenancy ; and he wrote
to Walpole, January 16, 1717 ;

—
' Believe me, dear Wal-

pole, when I swear it to you, that I do not think it possible

for all the men in England to prevail upon the king to re-

admit my lord Townshend into his service, upon any
other terms than of complying with the offer made of Ire-

land. The king will exact from him this mark of duty
and obedience.' (Id., p. 319.) It was not unnatural that

Townshend and Walpole. at a distance from the scene of
the intrigues against them, indignant at the false charges
of which they heard, and astounded at the strong step
to which the king had, without giving any notice, had
recourse, should attribute to Stanhope a share in the
cabal against them; and such was the opinion of the
public.

The effect of Lord Townshend's dismissal, when it was
made known, on the public mind and on the Whig party,

was such, that the king took fright, and on his arrival in

England sent Count Bcrnsdorf to Lord Townshend to tell

him, that having taken away the seals, though perhaps on
false reports and too hastily, be yet could not with due
regard to his own character at once restore them to turn,

and to beg Townshend to accept the lord-lieutenancy as a
temporary office, to be exchanged hereafter for another

more influential one. TownsheBd now yielded, and tho#e

who had sided with him m the ministry were aalisfiei

But the union thus effected did not last long. Staohoj

.

and Sunderland had acquired an ascendency with the kioz

from which they were now not to be deposed by Towl>-
hend and Walpole. These showed their mortification h
cold support in parliament of the ministerial measuru.
On the motions for granting a supply against Sweden. •

-

the 9th April, 1717, almost all Townshend's personal frieri

voted against the ministry, which narrowly escaped a defk:

by a majority of four. The next day Townshend recent
a dismissal from his office of lord-lieutenant of Irelaai

Walpole immediately tendered his resignation, which, ii i>

said, the king received with so much surprise and «om«.
that he returned the seals to him ten times before hr

would finally accept them. [Walpoi.k, Sib Robkkt.] Tbr

example of Walpole was- followed by Methuen, Pulteiu-;.

the secretary at war, Lord Orford, and the Duke of Devtl-
shire.

Lord Townshend now went into opposition, and, hit

Walpole, is open to the charge of having out of offirt

opposed principles and measures which he had previous;/

supported. In the differences between the king and tbc

prince of Wales, he and Walpole were now the frieui- «
the latter. A reconciliation having been brought aboc.

between the king and prince of Wales, in April, 172a

Lord Townshend was admitted a few days after, with U?

Duke of Devonshire, Lord Cowper, Walpole, Methucr
and Pulteney, to kiss the king's hands ; and received man
decided proofs of restoration to the king's favour by b?iej

appointed in June one of the lords justices, on the kinr>

going to Hanover, and president of the council. "WalpJk
was appointed at the same time paymaster of the forc&

The breaking up of the South Sea scheme and the dealt

of lords Stanhope and Sunderland, led in 1721 to a recos-

struction of the ministry, in which Lord Townshend becam.
again secretary of state, and Walpole also resumed his d.i

posts of first lord of the treasury and chancellor of ths

exchequer. Walpole had now attained to & more >nflu«s-

tial position in the country, and was considered pricr

minister.

Townshend and Walpole had now again complete influ-

ence with the king. Lord Carteret, who was the othfi

secretary of state, Beginning, together with Count Bi-m-

dorf, to intrigue against Townshend, did not find sui-cra

as Lord Sunderland had done in former days. When tw

king went again to Hanover, Townshend now took care t'

accompany him, and Lord Carteret accompanied him aU>
' The superior influence of Townshend and Walpole,' sa;>

Archdeacon Coxe, ' was not solely gained by court intrigue*

or by the corruption of German favourites, and was nc*

prostituted by a preference of Hanoverian interests to

those of England. In the midst of these cabals, the cot-

duct of the brother ministers was firm and manly, movinr
in direct opposition to the king's prejudices and the

wishes of the German junta. Townshend prevented th*

adoption of violent measures against Russia, proposed b«

Bernsdorf and seconded by Carteret, which, if pursued,
must have involved England in hostilities with the Czar
and he exultingly informed Walpole that the king con-

tinued true to his resolution of signing no paper reJatinj

to British affairs but in his presence.' (Memoirs of S.'r

R. Walpole, vol. ii., p. 160.) Lord Carteret was removed
from the secretaryship of state in 1724, and made lord-

lieutenant of Ireland. The duke of Newcastle, the brother
of Townshend's first wife, succeeded him; and eventual l>

became, what Carteret had been, Townshend's rival. There
soon arose also a coolness between Townshend and his

other brother-in-law, and old friend and colleague, Wai-
pole, owing, it is supposed, to their altered positions and
Townshend's jealousy of Walpole's growing superiorit).

It was not until 1730 that the breach between the two
brother ministers, and Lord Townshend's resignation, took
place : but there were symptoms of a rising misuntk-; -

standing as early as 1725, two years before the death of

George I. Walpole does not appear to have been to blame
in the beginning.

On George II. s accession, in June, 1727, Lord Towns-
hend's pre-eminence was fully established ; and it »h
owing entirely to his influence that Townshend was
retained in the secretaryship. During this year Towns-
hend had a dangerous illness, which was expected to be
fatal ; and when he was supposed to be dying, Walpole
wrote, that he considered him ' the bulwark of the con*
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ititution,' and that he trusted ' Providence would interfere

a save the man without whom all must fall to the

rround.' (Coxes Memoirs of Sir B. Walpole, vol. ii., p.

182. ) But Walpole's generous conduct was destined to be

hut less.

In the year 1729 Walpole and Townshend had become
letermined opponents in the ministry, and Walpole,
laving the support of Queen Caroline, who was all-power-

ul with the king, had no difficulty in always gaining the

ictory over Townshend. Almost every question that arose

>ecaine a subject of dispute. The duke of Newcastle and
.Valpole endeavoured to bring Lord Harrington into the

cabinet : Lord Townshend brought forward a rival candi-

late in Lord Stanhope, afterwards the celebrated earl of
Chesterfield. Lord Townshend 's object was defeated. Dr.

tfaty has related the following anecdote in his ' Memoirs
if Lord Chesterfield' (p. 112) : The first time he' (Lord
Chesterfield

-

!
' appeared at court on his return to London,

iir Robert Walpole took him aside and told him, " I find

ou are come to be secretary of state." " Not 1," said his

ordship, "1 have as yet no pretensions, and wish for a

»laee of more ease. But I claim the garter. ... I

jh a man of pleasure, and the blue riband would add two
nches to my sire." " Then I see how it is," replied Sir

lobcrt, " it is Townshend's intrigue, in which you have no
hare ; but it will be fruitless, you cannot be secretary of
tate, nor shall you be beholden for the gratification of
'our wishes to anybody but myself." ' Disputes arose also

>etween Townshend and Newcastle on an important ques-

ion of foreign policy. Townshend had advised strong

neasures against the emperor, and had obtained the con-
ent of the king to a despatch directing an invasion of the
\ustrian Netherlands. He went out of town to Norfolk
or a short time, and in his absence Newcastle, with the
lid of Walpole and the queen, had brought the king to

ipprove of a contrary policy. Townshend now determined
o resign. Angry words, and even blows, passed between
lim and Walpole before he did bo. A particular account
>f their quarrel is given by Archdeacon Coxe, in his ' Me-
noirs of Sir Robert Walpole.'
Lord Townshend's resignation took place on the 15th of

Hay, 1730. He retired immediately to his seat at Rain-
lam, and, never again returning to London, devoted him-
self to agricultural pursuits for the remainder of his life.

Be introduced the cultivation of the turnip from Germany
nto this country. Lord Chesterfield visited him in his

etirement, to press his coming to London to be present at

in important debate, and Lord Townshend refused, saying
hat he remembered LordCowper, though a staunch Whig,
lad been betrayed by personal pique into voting with the

Tories, and he added, ' I know I am extremely warm, and
[ am apprehensive, if I should attend the House of Lords,

[ also may be hurried away by the impetuosity of my tem-
per to adopt a line of conduct which, in my cooler mo-
nents, I may regret.' ' He left office,' says Lord Mahon,
'with a most unblemished character, and, what is still less

common, a most patriotic moderation. Had he gone into

opposition, or even steered a neutral course, he must have
caused great embarrassment and difficulty to his trium-

phant rival. But he must thereby have thwarted a policy

of which he approved, and hindered measures which he
wished to see adopted. In spite of the most flattering

advances from the opposition, who were prepared to

receive him with open arms, he nobly resolved to retire

altogether from public life. He withdrew to his paternal

acres at Rainham, where he passed the eight remaining
years of his life in well-earned leisure or in agricultural

improvements.' {History of England from the Peace of
Utrecht, 8cc, vol. ii., p. 208.";

Lord Townshend died on the 21st of June, 1738, in his

sixty-third year. He was an able and honest minister, but

his ability and honesty were unfortunately uncontrolled by
temper or prudent tact. He was not conspicuous as an

orator. Lord Chesterfield has left a description of his

speaking which is not altogether flattering. ' The late

Lord Townshend always spoke materially, with argument
and knowledge, but never pleased. Why ? His diction

was not only inelegant, but frequently ungrammatical,

and air/ays vulgar ; his cadences false, his voice unhar-

monioiu, and his action Ungraceful. Nobody heard

him with patience ; and the young fellows used to joke

upon him, and repeat his inaccuracies.' 'Letters, vol. ii.,

p. 318.)

TOWNSHEND, RIGHT HONOURABLE CHARLES,
was the second son of the third viscount Townshend, by
Audrey, only child of Edward Harrison, Esq., governor of
Madras, and grandson of the subject of the preceding
article. He was born in 1725. He entered the House of
Commons in 1747, and very soon gave earnest of his

future distinction. He supported the Pelham administra-
tion, and was selected to move the address on the opening
of the session in November. 1749, of peace after the

full establishment by the treaty of Aix-Ia-Chapelle. The
Marriage Bill, introduced in 1753, was opposed by Towns-
hend in a speech of singular power and beauty, which,
happily combining humour, argument, and eloquence,
fixed liis reputation as a debater. An excellent report of
the speech has been preserved, and is printed in the
' Parliamentary History ' (vol. xv., p. 58). Lord Hills-

borough, who replied to Townshend, began his speech by
remarking, ' I am very sensible of the danger 1 am -

in,

when I rise up to speak after the honourable gentleman
who spoke last ; his manner of speaking is so engaging,
there is such a music in his voice, that it pleases the ear,

though it does not inform the understanding ; at the same
time he expresses his sentiments in such beautiful terms,

is so ingenious in finding out arguments for supporting his

opinion, and states those arguments in so strong a light,

that he is always most deservedly heard with 'attention,

and even with a sort ofprejudice in favour of everything
he says ' {Id., p. 62). This is a clear and decisive testi-

mony to the position which Townshend had now taken in

the house, and to that eloquence, of which Flood, com-
paring Townshend with BairA, Conway, and others, towards
the end of his career, observed, ' He is the orator ; the rest

are speakers.' (C'harlemont Correspondence, p. 27.)

Townshend's speech on the Marriage Bill has been com-
memorated by another contemporary, Horace Walpole,
earl of Orford. ' A second adversary appeared against

the bill. This was Charles Townshend, second son of my
lord Townshend, a young man of unbounded ambition, of
exceeding application, and, as it now appeared, of abilities

capable of satisfying that ambition, and of not wanting
that application : yet to such parts and such industry he
was fond of associating all the little arts and falsehoods
that always depreciate, though so often thought necessary
by a genius. He had been an early favourite of Lord
Halifax, and had already distinguished himself on affairs

of trade, and in drawing plans and papers for that pro-

vince : but not rising in proportion to his ambition, he
comforted himself with employing as many stratagems as

had ever been imputed to the most successful statesman.
His figure was tall and advantageous, his action vehement,
his voice loud, his laugh louder. He had art enough to

disguise anything but his vanity. He spoke long, and
with much wit. and drew a picture with much humour at

least, if not with much humility, of himself and his own
situation, as the younger son of a capricious father, who had
alread v debarred him from an advantageous match. '• Were
new shackk'3 to be forged to keep young men of abilities

from mounting to a level with their elder brothers ?"
' Lord

Orford proceeds to draw a comparison between Towns-
hend and Conway, w ho also distinguished himself on the
same side in this debate, and to speculate on their future

careers. ' What will be their fates I know not, but this

Mr. Townshend and Mr. Conway seemed marked by
nature for leaders, perhaps for rivals, in the government of

their country. The quickness of genius is eminently with

the first, and a superiority of application ; the propriety

and amiableness of character with the latter. One grasp's

at fortune : the other only seems pleased to accept fortune

when it advances to htm. The one foresees himself equal

to everything; the other finds himself so, whenever he
essays. Charles Townshend seems to have no passion but
ambition

;
Hairy Conway not even to have that. The one

is impetuous and unsteady ; Hie other cool and determined.
Conway is indolent, but can be assiduous ; Charles Towns-
hend can only be indefatigable. The latter would govern
mankind for his own sake; the former, for theirs.' (Last Ten
Years of the Reign nf George. III., vol. i.. p. 290.)

In the changes in the administration which followed the

duke of Newcastle's death in ]7~>4, Townshend received

the appointment of a lord of the Admiralty. On the

duke of Newcastle's resignation in November. 175G, and
the formation of a ministry by the duke of Devonshire,

with Mr. Pitt as secretary of state, Townshend was ap-
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pointed to the lucrative post of treasurer of the chamber.
There are some letters in the lately-published ' Corre-
spondence of Lord Chatham,' which show the importance
that was attached at this time to Charles Townshend's
support, and the trouble taken to secure him (vol. i., pp.
181, seq.) Townshend demanded the place of cofferer, a
lucrative post in the household. This was already

engaged. The treasurership of the chamber was then
offered, and represented as 4 in every .respect exactly

equal to the cofferer.' Lord Bute went to Townshend, and
not finding him, to Townshend's brother, afterwards

marquis of Townshend, to press his acceptance of this

office, and, with the aid of the Prince of Wales's name,
succeeded in satisfying him.
This ministry was but short-lived. Pitt resigned in the

spring of next year, in consequence of the dismissal of

Lord Temple, and Townshend resigned also. Townshend
refused oners to join the new ministry, which Lord Wal-
degrave had been commissioned to form. After some
months of fruitless negotiations, the king was obliged to

return to Pitt, and in the ministry formed by him as

premier, in June, 1757, Townshend resumed his post of
treasurer of the chamber.

In March, 1761, Townshend was appointed secretary-at-

war. The next year, Lord Bute's ascendency having led

to the resignations of Pitt and Lord Temple in the first

instance, and shortly after of the dukes of Newcastle and
Devonshire, an offer was made to Townshend of the secre-

taryship of the plantations, which he refused. Mr. Nut
hall writes to Lady Chatham, October 14, 1762 :—

' My
countryman the right honourable Charles Townshend
was yesterday sent for by the earl of Bute, who opened
to him this new system, and offered him the secretaryship

of the plantations and board of trade, which he not only
refused, but refused all connection and intercourse what-
soever with the new counsellor, and spoke out freely. He
was afterwards three times with the king, to whom he was
more explicit, and said things that did not a little alarm.

On his coming out of the closet, Mr. Fox met him and
gave him joy : he asked, " For what ?" Mr. Fox replied, " Of
your being secretary of state for the plantations." Mr. T.
answered, " Don't believe that, Sir, till you hear it from
me." Mr. Fox was struck, and said he was greatly aston-
ished, for he had understood that this had been settled.'

(Correspondence of the Earl of Chatham, vol. iii., p. 183.)
Townshend however supported in parliament the prelimi-
naries for the peace, but soon after was among the oppo-
sition to Loid Bute's ministry. On Lord Bute's resignation,

in 1763, it was rumoured that Townshend was to be offered

the place of first lord of the Admiralty. He was after-

wards appointed first lord of trade and the plantations.

In the fruitless negotiations which took place with Mr.
Pitt towards the close of the year, Townshend was one
of those named by Pitt to the king. (Chatham Corre-
spondence, vol. iii., p. 265.)

Mr. Grenville's Stamp Act, introduced early in 1765,
was zealously supported by Charles Townshend in a speech
which elicited from Colonel Barre, in reply, one of his
most successful parliamentary efforts. Townshend had
concluded with the words, « And these Americans, children
planted by our care, nourished by our indulgence, pro-
tected by our arms until they are grown to a good degree
of strength and opulence, will they grudge to contribute
their mite to relieve us from the heavy load of national

expense which we lie under V ' They planted by your
care

!
' cried Colonel Barre :

' No, your oppressions planted
them in America ;' and so he went on, overthrowing each
clause of the peroration. (Gordon's History of the Ame-
rican Revolution, vol. i., p. 160.) Under Lord Rocking-
ham's administration, formed in July, 1765, Townshend
held the place of paymaster of the forces. It appears from
a letter of Mr. Conway's, who was secretary of state and
leader of the House of Commons in this administration,
that the posts held by him had been offered to Townshend,
and refused by him. Afterwards, with a vacillation cha-
racteristic of him, and by which he acquired the name of
the weathercock, he repented his refusal, and was willing

to sacrifice the superior profits of paymaster for the
greater honour of secretary and leader. ' C. T., with all

his cordiality, fixes conditions to his good will :
" confidence

and the cabinet" were the words a little while ago ; now he
wishes to be useful, and the way in which he can be so

most is as leader of the House. I closed at once, with

the addition that he should then be secretary of state too.

.... To-day I have privately heard that he ha* taii

in a letter that things were changed since he refused
(The Companion to the Newspaper, 1835, p. 365. when-
there are several extracts from Conway's unpublished
letters.) Townshend, who carried his vacillation into h»
public conduct, and the effect of whose brilliant talent»

has been lessened, both for his time and for posterity, by th>

versatility of his politics, now supported the repeal of thr

Stamp Act, which he had helped the previous session t.

introduce. Shortly after the formation of the Rockinfrhao
administration, he had been detained in the country In

illness, which many supposed to be a cloak for dissatisfy

-

tion with the new arrangements, and with the position r
which he found himself. A pleasant newspaper skit upon
this circumstance has been preserved -by Lord Chesterbeh
(Letters, vol. iv., p. 263) :—' We hear that the Right Hua
ourable Charles Townshend is indisposed, at his house n
Oxfordshire, of a pain in his side ; but it is not said ta

which side.'

The Rockingham administration died in July, 176&
' having lasted,' as Burke has chronicled it, in his ' Sbor.

Account of a late Short Administration,' 'just one year

and twenty days.' In the new administration formed U
Pitt, now created Lord Chatham, Townshend was chan-
cellor of the exchequer and leader of the House of Com-
mons. There had been difficulty, as before, in prevailwr
upon him to give up his lucrative post of paymaster : )v

first said he would do so, and then said he would not ; bu:

the firmness of Lord Chatham kept him to his first state-

ment. The letters which passed on the subject betwer
Lord Chatham, the duke of Grafton, the king, and Towm-
hend, may be seen in the ' Chatham Correspondence,' vol.

iii., pp. 458-63.

The course of this Chatham administration is wei!

known. Lord Chatham was soon too ill to transact aav

business or exercise any control over his colleagues, wbi:

quarrelled with one another, and among whom Tbwnsherc
was looked upon as presuming and contumacious. Towns-
hend insisted, as chancellor of the exchequer, on a Ui
being laid on the American ports. If this were not dont,
he declared, the duke of Grafton wrote to Lord Chatham
March 13, 1767, ' he would not remain chancellor of thr

exchequer.' ' His behaviour on the whole,' adds the duir.
' wfcs such as no cabinet will, I am confident, submit to.

(Chatham Correspondence, vol. iii., p. 232.) And on tb;

same day Lord Shelburne writes to Lord Chatham,—-

1

was surprised at Mr. Townshend's conduct, which real;i

continues excessive on every occasion, till I afterwarti-
understood in conversation that he declared he knew c
Lord North's refusal, and from himself. ... .It appear
to me quite impossible that Mr. T. can mean to go on it

the king's service.' (Id., p. 235.) The policy of Towns-
hend prevailed, and on the 2nd of June he introduced inti

the House of Commons those unfortunate resolutions im-

posing duties upon glass, pper, tea, and certain other
articles imported into America, which rekindled rebellion
in the colonies, and eventually led to their separation from
the mother-country. This was done under the nominal
premiership of Lord Chatham, the determined opponent
of American taxation, but who was now kept by illne*
aloof from business, and had not been consulted. Soon
the necessity of constructing a new administration with an
efficient head was perceived, and a negotiation between
the marquis of Rockingham, the duke of Bedford, and th<
duke of Newcastle having failed, it was understood thai
Charles Townshend was to be entrusted with the formation
of a ministry. When the highest power in the state was
then just within his grasp, he was suddenly carried awar
by a putrid fever, on the 4th of September, 1767.
The talents and character of Charles Townshend have

been embalmed in a splendid passage in Mr. Burke's
celebrated speech on American taxation. The orator had
already passed in review Mr. Grenville and his Stamp Act.
and the repeal of that act during Lord Rockinghann
ministry, and having come to Lord Chatham's administra-
tion, and the policy of Charles Townshend, so abhorrent to
the tenour of Lord Chatham's principles, he proceeds :—
* For even then, Sir, even before this splendid orb was en-
tirely set, and while the western horizon was in a blaze
with his descending glory, on the opposite quarter of the
heavens arose another luminary, and for his hour became
lord of the ascendant. This light too is passed and set for
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over. You understand, to be sure, tliat I speak of Charles

I 'ounshend, officially the reproducer of the fatal scheme,
v. horn I cannot even now remember without some degree
oi sensibility. In truth, Sir, he was the delight and orna-
ment of this House, and the charm of every private society
>Wiich he honoured with his presence. Perhaps there
never arose in this country, nor in any country, a man of a
more pointed and finished wit, and (where" his passions
were not concerned) of a more refined, exquisite, and
1 ) oiicl rating judgment. If he had not so great a stock as
some have had, who flourished formerly, of knowledge
long treasured up, he knew better by far than any man I
over was acquainted with how to bring together within a
short time all that was necessary to establish, to illustrate,

and to decorate that side of the question he supported. He
-lated his matter skilfully and powerfully. He particularly
excelled in a most luminous explanation and display of
his subject. His style of argument was neither trite and
vulvar nor subtle and abstruse. He hit the House just
between wind and water ; and not being troubled with too
anxious a zeal for any matter in question, he was never
more tedious or more earnest than the preconceived opi-
nions and present temper of his hearers required, to whom
lie was always in perfect unison. He conformed exactly
10 the temper of the House ; and he seemed to guide, be-
cause he was always sure to follow it There are
many young members in the House (such of late has been
i lie rapid succession of public men) who never saw that
prodigy Charles Townshend, nor of course know what a
ferment he was able to excite in everything by the violent
ebullition of his mixed virtues and failings,—for failings

he had undoubtedly
; many of us remember them ; we are

1 1 ns day considering the effect of them. But he had no
^tilings which were not owing to a noble cause; to an
ardent, generous, perhaps an immoderate passion for

i uue ; a passion which is the instinct of all great souls.

He worshipped that goddess wheresoever she appeared;
but he paid nis particular devotions to her in her favourite
habitation, in her chosen temple, the House of Commons.
. . . .He was truly the child of the House. He never
thought, did, or said anything, but with a view to you.
1 Ie every day adapted himself to your disposition, and ad-
justed himself before it as at a looking-glass.'

Townshend had married Caroline, the daughter and
heiress of John, second duke of Argyll and Greenwich,
and widow of the earl of Dalkeith, eldest son of the duke
of Buccleuch. Just before his death, while his influence
was in the ascendant, he obtained for his wife the title of
baroness Greenwich. Townshend selected Adam Smith
;ts tutor and travelling companion for his step-son the
young duke of Buccleuch [Smith, Adam^, having been
first led to this choice, we are informed by a letter of Mr.
Hume's, by his admiration of the ' Theory of Moral Senti-
ments.'

"

TOWNSHIP. This term is sometimes used to denote
t he inhabitants of a town in their collective capacity. In
legal signification it is a vill forming part of a parish in
cases vhere a parish has been divided for secular purposes
mto several vills or townships.
TOWNSON, THOMAS, D.D., was the eldest son of the

Key. John Townson, rector of Much Lees, in Essex, where
lie was bom in 1715. After the usual preparatory educa-
tion, conducted partly at home, partly at school, he was
sent to the university of Oxford, where he was entered a
commoner of Christ Church, in March, 1733. In July,

1735. he was elected a demy (or scholar) of Magdalen Col-
Icge ; in 1736 he was admitted to the degree of B.A. ; in

1737 he was elected a Fellow of Magdalen ; and in June,
1739, he commenced M.A. In December, 1741, he was
ordained deacon, and in September, 1742, priest, by Dr.
Seeker, bishop of Oxford. Immediately alter this he set

out, accompanied by Mr. Dawkins, Mr. Drake, and Mr.
Uouldsworth, on a tour through Italy, Germany, and Hol-
land, from which he did not return till 1745. Having re-

sumed his residence at the university, he was, in 1746,
presented by his college to the living of Hatfield Peverell,
in Essex, which he retained till 1749, when he resigned it

on being presented, by Sir Walter Wagstaffe Bagot, Bart.,
to the rectory of Blithfield in Staffordshire. This year he
was senior proctor of the university ; soon after his quitting
w hich office he was admitted to the degree of B.D. He
resigned his fellowship in January, 1751, on being insti-

tuted to the living of the lower mediety of Malpas, in

P. C, No. 1005.

Cheshire, to which he was presented by his friend Mr.
Drake, but which he did not accept without some re-
luctance, arising principally from his unwillingness to
leave Oxford.

In 1758, having received, under the will of the Rev.
William Barcroft, rector of Fairsted and vicar of Kelvedon
in Essex, a bequest of above 8000/., together with his
library, he resigned Blithfield, and having now more leisure,

he began to apply himself with greater assiduity to lite-

rary pursuits in connection with hts profession. The first

work which he finished was an Exposition of the Apoca-
lypse, which however was never printed. His first pub-
lication was an anonymous pamphlet, entitled 'Doubts
concerning the Authenticity of the last Publication of the
Confessional, addressed to (Dr. Blackburne) the author of
that learned Work,' 8vo., 1767. This was followed, in

1768, by ' A Defence ' of the ' Doubts,' and by another
pamphlet, entitled ' A Dialogue between Izaac Walton and
Homologistes ; in which the Character of Bishop San-
derson is defended against the author of the Confes-
sional.'

In 1768 he made a second tour to the Continent with
Mr. Drake's eldest son, Mr. William Drake, of Brasenose
College. In 1778 he published his principal work, his
' Discburses on the Four Gospels,' 4to., which immediately
attracted great attention ; and in testimony of the merit of
which the university of Oxford conferred upon the author,
in February, 1779, the degree of D.D. by diploma. A
German translation of this work appeared at Leipzig, in 2
vols. 8vo., in 1783. In 1780 Dr. Porteus, then bishop of
Chester, bestowed upon Dr. Townson the archdeaconry of
Richmond. In 1783 the divinity chair at Oxford was
ottered to him by Lord North, the chancellor, but his ad-
vanced time of life induced him to decline accepting it.

He died 15th April, 1792. Dr. Townson's collected works
were published, in 2 vols. 8vo., in 1810, under the care of
Mr. (afterwards Archdeacon) Churton, together with a
Memoir of the author, from which the above facts are

extracted. In addition to the productions that have been
mentioned above, this collection contains some single ser-

mons, and a portion of a treatise on the Resurrection, en-
titled ' A Discourse on the Evangelical Histories of the
Resurrection and First Appearance of our Lord and Saviour
Jesus Christ,' a few copies of which, in 4to., had been
printed by the author in 1784, and distributed among his

friends. Dr. Townson was as highly distinguished by the
virtues of his private character as for his professional

learning and ability.

TOXICODENDRON. [Rhus.]
TO'XODON (t6£ov, a bow; itovt, a tooth—from the

curvature of the teeth), Professor Owen's name for an
extinct genus founded on Toxodon Platensis, a gigantic
mammifei'ous animal, referrible to the order Pachydkr-
mata, but with affinities to the Rodentia, Edentata, and
Herbivorous Cetacea.

Mr. Darwin, during his sojourn in Banda Oriental,

having heard of some giants' bones at a farm-house on
the Sarandis, a small stream entering the Rio Negro, rode
there and purchased, for the value of eighteen pence, the
cranium now in the museum of the Royal College of Sur-

geons in London, and the subject of Professor Owen's
description. The people at the farm-house told Mr. Dar-
win that the remains were exposed by a flood having
washed down part of a bank of earth. When found, the

head was quite perfect ; but the boys knocked the teeth

out with stones, and then set up the head as a mark to

throw at. Mr. Darwin found a perfect tooth, which
exactly fits one of the sockets in this skull, embedded by
itself on the banks of the Rio Tercero, at the distance of
about 180 miles from the farm-house. Near the Toxodon
Mr. Darwin found what he terms the fragments of the
head of an animal rather larger than the horse, and which
he describes as having some points of resemblance with
the Toxodon and others, perhaps with the Edentata.

These fragments, now also in the Museum of the College,

Professor Owen has ascertained to belong to the lower jaw
of Toxodon. Mr. Darwin observes that the remains ap-
peared so fresh as to render it difficult to believe that they

had lain buried for ages underground. The bone con-

tained so much animal matter, that when heated in the

flame of a spirit-lamp it not only exhaled a very strong

animal odour, but likewise burned with a slight flame.

(Journal.) The place where the remains were found is
* Vol.XXV.-P
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bout 120 miles north-west of Monte Video, and the cra-

nium was embedded in a whitish argillaceous earth form-
ing the banks of the Sarandis.

The first notice of this most interesting discovery appears
in the ' Proceedings of the Geological Society of London,'
and the paper by Professor Owen was read on the 19th of
April, 1837.

The Professor premised his anatomical description by an
abstract from Mr. Darwin's account* of the geological
structure of the district in which the cranium was found.
The foundation of the whole surrounding country is gra-
nitic, but covered, often to a considerable thickness, by a
reddish argillaceous soil containing small calcareous con-
cretions.

The cranium equals that of the Hippopotamus in size,

measuring 2 feet 4 inches in length, and 1 foot 4 inches
in extreme breadth- The form of the skull is elongated,
depressed, and chiefly remarkable for the strength and
wide expanse of the zygomatic arches, and the aspect of
the occipital foramen and occipital region of the skull,

which slopes from below upwards and forwards. The
maxillary portion of the skull is compressed laterally, nar-
row, and with large intermaxillary bones slightly dilated
at their extremity.

The teeth consist of molars and incisors. The latter are
four in number in the upper jaw, the two middle ones very
small, the two external ones very large, curved, and with
their sockets extending backwards in an arched direction
through the intermaxillary bones to the maxillary, and ter-

minating, without diminishing in size, immediately ante-
rior to the grinding-teeth, where the large persistent pulps
of these incisors were lodged. In form and relative size

these teeth must have resembled the denies scalprarii of
the Rodents.
The molar teeth no less present a close approximation

in their form and structure to the molar teeth of the her-
bivorous rodents : they are seven in number on each side
of the upper jaw, and, from the form of the sockets, ap-
pear to have corresponded with each other in structure.

After this description of the teeth, the form, propor-
tions, disposition, and connections of the different bones of
the cranium are pointed out, and the structure of the
osseous cavities subservient to the organs of sense is ad-
verted to, followed by deductions that the habits of the
Torodon were aquatic.

So far as the form and position of the external aperture
of the bony nostrils, of the occipital condyles, together
with the slope of the occipital region, are concerned, the
same arguments, the Professor observes, might be advanced
for referring the Toxodon to the mammiferous group con-
taining the Dugong, as had been urged in reference to the
Dinotherium

; but the existence of air-cells or sinuses in
the superior parietes of the Toxodon's cranium show, he
adds, that the cranial characters above alluded to are not
conclusive as to the cetaceous nature of the animal. The
general conclusions respecting the affinities of the Toxodon
to existing orders of mammals are then summed up.

In the Zoology of the Beagle (1838) the subject is treated
by the Professor in greater detail, and richly illustrated :

among the illustrations is a figure of the cranium, of the
natural size. Our limits will not permit us to follow out
these satisfactory details, which should be attentively
perused, and we proceed to give the summary, which is

nearly the same in substance as that at the end of the
abstract in the ' Proceedings of the Geological Society.'

'After summing up the different affinities, or indica-
tions of affinity,' says Mr. Owen, ' which are deducible from
this most curious and interesting fossil mammal, we are
Jed to the conclusion, assuming it to have had extremities
cased in hoofs, that it is referrible to the order Pachyder-
mata. But the structure, form, and kind of teeth in the
upper jaw, prove, indisputably, that the gigantic Toxodon
was intimately related to the Rodent order. From the
characters of this order, as afforded by the existing species,
the Toxodon however differs in the relative position of the
supernumerary incisors, and in the number and direction
of the curvature of the molars. If moreover the lower jaw,
next to be described, belong, as I believe, to the Toxodon,
the dental character of the genus will be

—

* Mr. Darein'e paper, entitled ' A Sketch ot the Depniito containing the
eitinet Mammalia In the neighbourhood ol the Plata,' wu read to the Society
on May 3, IK)/.

' Incisores g ;
pro laniariis diastema; molare* y ^

-

' The Toxodon again deviates from the true Rodeniu.
and resembles the Wombat [Marstjpialia, vol. xiv.. p.

463] and the Pachyderms in the transverse direction of the

articular cavity of the lower-jaw. It deviates from thr

Rodentia, and resembles the Pachydermata in the relative

position of the glenoid cavities and zygomatic arches, aia

in many minor details already alluded to.

' In the aspect of the plane of the occipital foramen, arc

occipital region of the skull—in the form and position oi

the occipital condyles—in the aspect of the plane of thr

anterior bony aperture of the nostrils—and in the thickne*
and texture of the osseous parietes of the skull, the Toxo-
don deviates both from the Rodentia and existing Pachy-
dermata, and manifests an affinity to the Dinotherium arid

Cetaceous order, especially the Herbivorous section.
' At present we possess no evidence to determine whether

the extremities of the Toxodon were organized on the ur-

gulate or unguiculate type, nor can we be positive, fitn

the characters which the skull affords, that the genus mx
not be referrible to the Mutica of Linnaeus, although ti*

development of the nasal cavity and the presence of lar?<

frontal sinuses render it extremely improbable that tfit

habits of this species were so strictly aquatic as the tola

absence of hinder extremities would occasion.
' Where the dentition of a mammiferous animal is strict

1
;,

carnivorous, this structure is obviously incompatible wit.'!

a foot incased in a hoof ; but where the teeth are adapts
for triturating vegetable substances the case is different

If animals so characterised are of small size, and seek thti'

food in trees, or if they burrow for roots or for shelter, tin

vegetable type of dentition must co-exist with unguicul&;«

extremities, as in the Edentata and Rodentia generally
but the largest genus [Hydrochosrus] of the Rode;.:

order, whose affinity to the Pachydermata is manifesto
in its heavy shapeless trunk, thinly scattered bristly hair

and many other particulars, has each of its toes inclosta

in a miniature hoof.

Top view of the skull of Toxodon Platenna.

'The affinity above alluded to is too obvious to have es-

caped popular notice, and the Capybara, from its aquatic
habits, has obtained the name of Water-hog. It is highly
interesting to find that the continent to which this exist-

ing aberrant form of Rodent is peculiar should be found
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Penultimate Molar Tooth, Upper Jaw, of Toxodon Platenaij.

Incisor Tooth or Lower Jaw of a Toxodon.

', Grinding Snr-ace of penulrffhati' Upper Molar Tooth of Toxodon Plateod».

b, Grinding Surface of a corresponding Molar Tootb of the Lower Jaw.

Frifment of r part of Lower Jaw of a Toxodon, niUl teeth In «itu.

(AU from Owen.)

to contain the remains of an extinct genus characterised

by a dentition which closely resembles the Rodent type,

but manifesting it on a gigantic scale, and tending to com-
plete the chain of affinities which links the Pachyderma-
tous with the Rodent and Cetaceous orders.'

Professor Owen then enters upon the description of the
lower jaw, or rather the fragments of the one above alluded
to, found also by Mr. Darwin at Bahia Blanca, in lat. 30",

on the east coast of South America. The inquiry is con-
ducted in the most cautious and philosophical manner,
and leaves no doubt that the fossils in question are the
fragments of a lowerjaw and teeth ofa Toxodon, belonging,
if not to Toxodon Plalemis, at least to an allied species.

TOXO'STOMA,
|
Wagler's name for a genus of

Thrushes.
TRACERY, a term of uncertain origin, perhaps of

modern invention, but exceedingly useful and almost pecu-
liar to our own architectural vocabulary, there being no
corresponding term in any other language to denote with
equal brevity and clearness that species of pattern-work
formed or traced in the head of a Gothic window by the
mullions [Muli.ion] being there continued, but diverging
into arches, curves, and flowing lines, enriched with folia-

tions. The term is also applied to ornamental design of

the same character, whether for doors, panelling, or ceil-

ings ; the only difference being that in windows the pat-

tern or tracery is perforated, and in other cases closed, that

is, is a mere pattern carved on the surface of a solid part

;

except in particular instances, where the tracery on para-
pets, battlements, turrets, spires, &c. is pierced, and then
it is described as open-work. The latter term necessarily

implies tracery of some kind or other, though ' tracery

'

does not imply ' open-work,' the latter being merely an
exception from the usual mode.
Much both of the beauty and character of the Gothic

or pointed style depends upon windows and their tracery

;

and it is one great and peculiar merit of the style, that

such indispensable apertures for the admission of light

are made to constitute some of its most striking features,

and to exhibit very forcibly the pervading principle

of the entire system. This is so strongly marked, that
it is incomprehensible how in making any attempt at

Gothic the veriest bungler could fail to perceive how
essential mullions and tracery are to the character of the
style, and that to omit them in what professes by the
general form of the aperture to be a Gothic window, is

just like omitting the capital of a Corinthian column.
Neither is it sufficient that the mere general outline and
pattern of tracery and mullions be followed, for that may
be done, and nevertheless the character be lost—at least

greatly impoverished, and rendered mean, meagre, and
wiry, as is generally the case more or less in modern
Gothic windows and tracery.

On referring to Gothic Architecture, p. 323, it will be
seen that Tracery does not occur in the simple lancet style

or earliest form of Gothic, for there the windows consist

merely of so many single apertures, placed side by side,

and united only by their external mouldings, instead of

being included within a larger arch. The first principle

followed was therefore rather of addition than of combi-
nation ; but as soon as the latter idea was adopted, it

necessarily led to the continuation of the window by per-

forating the tympanum, or space between the smaller

arches and the larger one over them. At first this was
usually done by filling up the head of the window with a

single circle cut into foils, and with the open spandrels or

smaller triangular spaces so produced. Of such windows
an example from Westminster Abbey is shown at the page
above referred to, and on the following one are other

instances where tracery of the same character becomes
more elaborate and complicated, either by the circle being
repeated, as in the example from York, or subdivided into

smaller ornamental compartments, as in that from Exeter.

This species of tracery is distinguished by the name of

Geometrical, while that which succeeded it is teamed
Flowing from its being composed throughout of curved
lines interwoven with each other, after the manner of the

example from Kirton, which is shown along with the

others above mentioned. In Perpendicular tracery, on

the contrary, the lines of the mullions are continued in the

head of the window, and divide it into panels, which are in

turn subdivided into smaller ones. The annexed is a spe-

cimen ui such wmuuw, iium t>i. Mary's (-hutch, Oxford.

pa
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What is called Flamboyant tracery is a species of the
Flowing peculiar to French Gothic, and is remarkable not
only for its richness and intricacy, but for its irregularity,

the pattern of the separate compartments not being per-
fectly symmetrical, although one half of the window cor-

responds with the other, To the above-mentioned varieties

may be added another peculiar to Germany, but not very
common there ; this has obtained the name of Stump tra-

cery, in consequence of some of the mouldings appearing
to be broken off, and leaving only short ends or stumps
where they intersect other lines.

Tracery of the same character admits of very great
diversity of design, and that not only in different build-

ings, but in the same building, although such source ofva-
riety is rarely turned to account by modern architects. It has
however been done by Mr. Pugin in the Catholic church
now building in St. George's Fields, London, in which
edifice all the windows exhibit different patterns of
tracery.

TRACHELI'PODA (VpaXi|Xoc. trachelos, a neck ; and
iroic, pous, gen. podos, a foot\ Lamarck's name for his
third order of the class Mollusca.

Lamarck divides the order into two sections:

—

1st section. Phytiphaga. Plant-eaters.

Div. 1. Air-breathers.

Families :—Colimaceans {Helix, &c), Limneans (Lim-
tuea, &c).

Div. 2. Water-breathers.
Families :—Melanians, Peristomians, Neritaceans, Jan-

thinians, Macrostomians, Plicacians, Scalarians, Turbina-
cians.

2nd section. Zoophaga. Flesh-eaters, Water-breathers,
and all marine.

Families :—Canalifera, Alatae, Purpurifera, Columellaria,
Convolute. 'Animaux sans Vertebres.)

Fossil Carnivorous Trac'helipods.

Professor Buckland, in his Bridgetcater Treatise, remarks
that most collectors have seen upon the sea-shore numbers
of dead shells in which small circular holes have been
bored by the predaceous tribes for the purpose of feeding
upon the bodies of the animals contained within them

:

similar holes, he observes, occur in many fossil shells of
the Tertiary strata, wherein the shells of carnivorous Tra-
chelipods also abound ; but perforations of this kind are

extremely rare in the fossil shells of any older formation.
In the green-sand and oolite, he adds, they have been
noticed only in those few cases where they are accom-
panied by the shells of equally rare carnivorous mollusks

;

and in the lias and strata below it there are neither per-
forations nor any shells having the notched mouth of per-
forating carnivorous species.

' It should seem from these facts,' continues the Pro-
fessor, ' that in the economy of submarine life the great

family of carnivorous trachelipods performed the same
necessary office during the tertiary period which is allotted

to them in the present ocean. We have further evidence
to show that in times anterior to and during the deposi-

tion of the chalk the same important functions were con-

signed to other carnivorous mollusks, viz. the Testaceous

Cephalopoda, consisting of the chambered shells of Nautili

and Ammonites, and many kindred extinct genera of polj-
thalamous shells of extraordinary beauty. The molluscous
inhabitants of all these chambered shells probably pos-

sessed the voracious habits of the modern cuttle-fish, and,

by feeding, like them, upon young testacea and crustacea,

restricted the excessive increase of animal life at th«

bottom of the more antient seas. Their sudden and nearly

total disappearance at the commencement of the tertiary

era would nave caused a blank in the " police of nature."
allowing the herbivorous tribes to increase to an exces»
that would ultimately have been destructive of marine
vegetation, as well as of themselves, had they not been
replaced by a different order of carnivorous creatures,

destined to perform in another manner the office which
the inhabitants of Ammonites and various extinct genera
of chambered shells then ceased to discharge. From that

time onwards we have evidence of the abundance of car-

nivorous Trachelipods, and we see good reason to adopt
the conclusion of Mr. Dillwyn, that " in the formations
above the chalk the vast and sudden decrease of one pre-

daceous tribe has been provided for by the creation ofmany
new genera and species possessed of similar appetencies
and yet formed for obtaining their prey by habits entirely

different from those of the Cephalopoda."

'

TRACHEOTOMY is the operation of cutting into the

trachea. It is sometimes also called Bronchotomy ; and
a similar operation on the lower part of the larynx is

named Laryngotomy. The anatomy of the parts princi-

pally concerned in these operations will be found in the
articles Larynx and Respiration.
Tracheotomy may be performed for several purpose?

:

as, to form an aperture either for the admission of air into

the lungs, when the larynx, fauces, or upper parts of the
air-passages are obstructed, or for the extraction of foreign
bodies from the adjacent parts of the air-passages, or for

the facility of inflating the lungs in suspended animation.
In the first view it may be necessary in many diseases

.

such as croup, acute laryngitis, oedema of the glottis, seven:
cases of quinsy, tumours and other growths in the larynx
or pressing on it : in all of which the aperture through"th»
glottis is frequently closed, not merely by the swelling ol

the membranes around it, or the enlargement of the adja-
cent parts, but by the spasmodic and fixed contraction of
the muscles whose office it is to approximate the vocal
ligaments. The relief afforded by the operation is often
instantaneous, and, for a time, complete ; but its ultimate
results are less certain, for though it may be sufficient to

prevent the impending suffocation, it has no influence in

arresting the original disease. On the contrary, the opera-
tion itself is not without danger; and that, both from the
accidents that may occur in its performance, and from it»

subsequent effects : and therefore, although no general
rule can be laid down, its performance should not be un-
dertaken unadvisedly, nor in any cases in which it is not
absolutely and almost immediately necessary for the pre-
servation of life.

In its performance a vertical incision is first made in
the median line of the throat, either below the thyroid
gland, or more or less above it, according to the circum-
stances of the case and the object to be accomplished.
The dissection must then be continued carefully onward*
in the same direction, pushing aside the sterno-hyoid
muscles, and whatever vessels lie in or near the middle
line, till the trachea is completely exposed. When the
hemorrhage has ceased, or is but slight, the trachea must
be opened, first by a vertical incision, and then by re-
moving portions of one or more of its rings, according to
the size of the aperture that is required. Through the
opening a short silver canula must be introduced, and, as
often as is rendered necessary by mucus accumulating in
it, must be removed, (leaned, and again introduced. The
means to be subsequently adopted must vary with the cir-
cumstances of each case : if the obstruction is removed,
the wound in the trachea may be healed, but if not, the
canula must be wom for the rest of life. If the operation
were performed for the removal of a foreign body, or for
the inflation of the lungs, no canula need be introduced,
but the wound should be closed as soon as the main object
is attained.

TRACHENCHyMA. [Tissues, Vkobtablk.]
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TRACHYTE, the name of a pyrogenous rock, ex
t remely abundant among the products of modern volcanoes,
and composing whole mountains in countries where
i aeneous action is very slightly or not at all perceived. It

is essentially a felspathic rock, and amongst other pecu-
liarities often contains cracked crystals of felspar. It is

porphyritic (including large crystals of felspar) in the
Siebengebirge, granular or earthy. Mr. Scrope (Journal
of Science, vol. xxi.) has given a convenient synopsis of
the principal varieties of Trachyte, distinguishing them by
the nature of their composition.

A. Compound trachyte, with mica, hornblende, or au-
gite, and grains of titaniferous iron. I

B. Simple trachyte, containing only felspar.

C. Quartziferous trachyte, with numerous crystals of
cjuartz.

D. Siliceous trachyte, more than usually quartzose.
The equivalent rocks among old Plutonic or trappean

masses are those which have principally a felspathic con-
stitution, as the porphyritic rock of Drumadoon in Arran,
t he ' claystone * of the Pentland hills, the ' Elvans' of Corn-
wall and Cumberland. The term trachyte is from the
Greek trachys (rpox«c), 'rough,' expressing the ' feel' of
this volcanic rock. [Volcano.] (Daubeny, On Volcanoes.)
TRACHYTELLA, a genus of plants of the natural

family of Dilleniacese, so named from rpoxwrijc, roughness,
because the leaves are remarkable for their asperity. The
^•enus belongs to the tribe Delimacese, of the above family,
by having the sepals and petals from 4 to 5, numer-
ous stamens, and 1 or 2 baccate many-seeded carpels.
The known species are only two in number, natives of
China and Cochin-China, climbing in habit, with racemes
of white flowers. The leaves of T. Actaea have so very
rough a surface, that they are employed in Canton for

polishingboth wood and metal.
TRACTION, in Mechanics, is the act of drawing a body

along a plane, usually by the power of men, animals, or
steam ; as when a vessel is towed on the surface of water
or a carriage moved upon a road. The power exerted in
order to produce the effect is called the force of traction.

Numerous experiments have been made for the purpose
of ascertaining the value of a force so exerted ; and when
men are employed to draw laden boats on canals, it is

found that it the work be continued for several days suc-
cessively, of eight hours each, the force of traction is equi-
\ alent to a weight of 31J lbs., moved at the rate of two
lVet per second, or 1J mile per hour (it being understood that
such weight is imagined to be raised vertically by means
of a rope passing over a pulley, and drawn in a horizontal
ilirection). The force of traction exerted when, without
moving from his place, a man pulls horizontally against a
weight so suspended, is estimated at 70 lbs. The action of
a horse in drawing a vessel on a canal is said to be equiva-
lent to a weight of 180 lbs. raised vertically, as above sup-
posed, with a velocity of 3} feet per second, or 2J miles
per hour; but this estimate has been considered too high;
;ind from experiments which have been made on the
power of horses in waggons, carts, and coaches, on level

ground, it is found that the force of traction exerted by a
stout horse is equivalent to 80 lbs. raised at the rate of
4} feet per second, or 3 miles per hour. Mr. Tredgold
considers that a horse exerts a force of traction expressed
l.y 125 lbs. raised at the rate of 3§ feet per second, or

2J
miles per hour. A man or a horse can however double

his power of traction for a few minutes without being in-

jured by the exertion ; and when the carriage is in motion,
»o that the friction on the ground is alone to be overcome,
a horse can draw, during a short time, on a level road, a
weight exceeding 1500 lbs.

The force of traction is found to vary nearly with the
term (w—v)*, where w is the greatest walking velocity of a
man or horse when unresisted (6 feet per second, or 4 miles
per hour, for a man ; and 10 feet per second, or 6} miles per
dour, for a horse), and v is the velocity with which the
vessel or carriage is moved. From theoretical considera-

tions it has been determined that the greatest effect is

produced when the velocity of the object moved is one-
third of that with which the man or animal can walk when
unresisted.

If a wheel-carriage were situated on a level plane which
opposed no resistance, it is evident that, whatever were the
diameter of the wheels, the smallest conceivable power of

traction applied to the axle would suffice to put the car-

riage in motion. But when a wheel in moving meets with
an obstacle on the ground, that obstacle is pressed at the
point of contact by a force acting in the direction of a line
drawn to it from the centre of the wheel, and arising from
that part of the weight which is supported by the wheel,
together with the force of traction ; therefore by the 'reso-
lution of forces,' the ratio between the resistance which is

to be overcome by the moving-power and the weight on
the wheel will become less as the diameter of the wheel
is increased : also the most advantageous direction in

which the force of traction can be exerted is perpendicular
to the line of pressure drawn from the centre of the wheel
to the obstacle. But the height of the wheels cannot ex-
ceed certain limits depending on the use to which the car-
riage is applied ; and when the latter has four wheels, the
height of those which are in front must be such only as
will allow it to be turned round within a given space : also,

when a horse is employed to move a carriage, attention
must be paid to the conditions under which his power may
be advantageously exerted.

It was first observed by M. Deparcieux, and published
in the ' Memoires de PAcademie des Sciences,' 1760, that
horses draw heavy loads rather by their weight than by
their muscular force. Dr. (Sir David) Brewster has also

remarked that when the resistance is great a horse lilts

both its fore-feet from the ground ; then, using his hinder-
feet as a fulcrum, he allows his body to descend by its

weight, and thus overcomes the obstacle : and it may be
added that when this action takes place with a two-wheeled
carnage, if the loading is disposed so that some portion of
it may press on the horse's back the effect of the animal's
weight will thereby be increased. Now if the traces, or
the shafts of the carriage, were attached to the horse's

collar near his centre of gravity, a line imagined to be
drawn from the latter point to his hinder-feet may repre-
sent his weight, and a line drawn perpendicularly from his

feet upon a plane passing through the traces or shafts may
represent the lever of resistance : but while the former line

remains the same, this lever becomes less as the plane of
traction (that of the traces or shafts) inclines more upwards
from the wheel ; and therefore, in order that the power of
the horse may be advantageously applied, the diameter of
the wheel should be as small as is consistent with other
circumstances.

Experiments have shown that when the angle of trac-

tion, as it is called, that is, the angle which the planu of
the traces makes with the road on which the carriage is

moving, is 15 or 16 degrees, a horse pulls with good effect

;

and the height of the points at which the traces are

attached to a horse's collar being about 4 feet 6 inches
from the ground, it follows that, fn order to obtain this in-

clination, the lower extremities of the traces or shafts

should be 2 feet 3 inches from the ground. In general
however, in two-wheeled carriages, the height of these ex-
tremities is about 3 feet.

As an example of the force of traction exerted by steam,
it may be stated that on a level line of railway, an engine
with an 11-inch cylinder, and having an effective pressure
of 50 lbs. per square inch in the boiler, drew 50 tons at

the rate of 30 miles per hour, working 10 hours daily ; and
that the same engine, with an equal pressure in the boiler,

drew 160 tons at the rate of 15.} miles per hour. (Pambour
On Locomotive Engines.)
TRACTRIX, or TRACTORY, the name given to a

curve described by a heavy point attached to a string, the

other end of which is moved along a given straight line or
curve. For some account of this curve, which is of no in-

terest except as a mathematical exercise, See Peacock's
Examples, page 174.

TRADE, BOARD OF. The department of the English
government popularly known under this title is a com-
mittee of the Privy Council, and its proper designation,
which correctly defines its principal functions, is— 'The
Lords of the Committee appointed for the consideration of
all matters relating to Trade and Foreign Plantations.' This
department is practically under the direction of a presi-

dent and vice-president, the other members of the Board
or Committee are,—the Lord Chancellor, the Archbishop
of Canterbury, the First Lord of the Treasury, the Three
Principal Secretaries of State, the Chancellor of the Ex-
chequer, the Speaker of the House of Commons, the Chan-
cellor of the Duchy of Lancaster, the Paymaster of the

Forces, the Treasurer of the Navy, the Master of the Mint,
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and such officers of state in Ireland as are privy councillors

in England ; but those functionaries do riot ordinarily in-

terfere with or assist at the deliberations of the president

and vice-president. The clerks of the council are, ex-

oficio, secretaries of the Board of Trade, but that duty is

performed by two joint-assistant secretaries.

The president and vice-president of the Board of Trade
exercise, in efFect, the duties which in other countries are

performed by the minister of commerce. Their office is

not indeed executive, but rather consultative, the orders

rendered necessary by their decisions being given by the

Lords of the Treasury or by the secretary of state, as the

case may require. A great part of the business connected
with the government of the colonies, which used formerly

to be transacted in this department, has of late years been
transferred to the secretary of state for the colonial depart-

ment, but all laws passed by colonial legislatures must
receive the formal sanction of the Board of Trade before

they are assented to by the crown.
Besides the matters of government connected with com-

merce which are brought under the consideration of the
Board of Trade by direct application from merchants or

other parties interested, all questions of that character

which come before the executive branches of the govern-
ment should be referred to the Board for its opinion. In
addition to this the legislature has provided that its sanc-

tion shall be required in order to legalise the exportation

of machinery, and recently it has placed under its control

the regulation of all the railways in the kingdom, so far as

the management of the same may involve the safety of the
public. The department for receiving returns of the prices

of corn within the kingdom and for declaring thereupon
the rate of duty chargeable upon foreign grain imported,
is likewise attached to the Board of Trade, and in 1832 a
department was newly created under the control of the
president and vice-president, for collecting and arranging
statistical information, with a view to its presentation to

parliament.

TRADE-WINDS is the term used by seamen to indicate

the perpetual or constant winds, because they promote
more than any other circumstance navigation and trade.

These perpetual or trade winds occur in all open seas on
both sides of the equator, and to the distance of about
30 degrees north and south of it. They were not known
to the antients, and seem to have been unknown even to
modern seamen up to the time of Columbus. Though
before his time Portuguese navigators had proceeded as

far as the Cape of Good Hope, they had not ventured to
any great distance from the coast of Africa, and conse-
quently they had not entered the regions where the trade-

wides blow. Columbus however, who had passed some
time at the Canaries, to which the trade-winds extend in

summer, seems to have conceived a just idea of their ex-
tent. On his first voyage, after leaving the Canaries, his

crew were greatly alarmed at finding that the wind always
blew from the north-east and east, and feared that they
would be prevented by it from returning to their native
country. Columbus did not participate in their fears,

and on his return from the newly discovered islands
his track was north of the trade-winds, in the region of
the variable winds. After the time of Columbus, Euro-
pean navigation extended rapidly in the Atlantic and In-

dian oceans, and the trade-winds became generally

known. It does not however appear that any attempt to

explain this phenomenon was made before the time of
Galileo, who, in adopting the system of Copernicus and the

revolution of the earth round its axis, thought he found
some confirmation of this opinion in the trade-winds,
which, as he conjectured, owed their origin to the revolu-
tion of the earth and to the circumstance that the atmo-
sphere, though it participated in that motion, could not
follow with equal speed the motion of the dense parts of
our planet, and that a motion in the air was thus produced
which was contrary to that of the earth round its axis, or
from east to west. The strongest proof in favour of this

hypothesis was the circumstance that the trade-winds
occur only in the lower latitudes, where the surface of the
earth in its revolution round its axis has to make a large

circle in twenty-four hours, and consequently must move
with a greater degree of rapidity than in the higher lati-

tudes. The opinion of Galileo was generally adopted up
to 1686, when Halley's hypothesis was published in the
Philosophical Transactions.' Halley had collected more

extensive information respecting these winds, and soon
discovered several facts, which were incompatible with
the opinion of Galileo. The two most decisive were,

that there are no trade-winds near the equator, where th<

diurnal motion of the earth is greatest, and that the trade-
winds change their position according to the seasons, which
could not take place if they were only the effect of th«

rotation of the earth.

The facts respecting the trade-winds, which had beer,

collected by Halley, have not been materially increased ir.

number since his time, but they have been exactly deter-
mined. The trade-winds are met with on both sides oi

the equator. The mean boundary-line of the region in

which they blow, and beyond which variable winds
prevail, is about 28° lat. in the eastern parts of thi-

ocean, but in the western parts this line is generally two
or three degrees farther north and south. To the north
of the equator they blow in the eastern parts of the

ocean from the north-east, seldom from the eastward
of east-north-east, or from the northward of north-north-
east. In proceeding farther west they become more
easterly, and often they blow from due east, and sometimes
from the south of east, but generally they are one or tw->

points north of east. To the south of the equator the trade-

winds in the eastern parts of the ocean blow from south-
east, and usually between south-east and east, but they also

decline more to due east in reaching the western portion
of the ocean. They do not occur in the vicinity of the

continents, but are chiefly separated from them by a tract

of sea in which either periodical orvariable winds prevail
The trade-winds therefore are only experienced when w r

are well out from the land in the open sea. The wind blow?
with less force and steadiness in the eastern than in the

western portion of the ocean. It is also stronger and more
constant in the hemisphere where the sun is not, than is

that which is exposed to its perpendicular rays ; in the

latter however it is more easterly than in the former. The
region in which the trade-winds occur is distinguished by

an almost continual serenity and fair weather. Though the

trade-winds of the northern and southern hemisphere blow
in an oblique direction towards one another, they do not

meet in general, but are divided by a tract of sea in whicb
calms frequently prevail, and also variable light windv
mostly from the west, are met with. This region of the

calms is distinguished by a thick foggy air, and frequent

rains of short duration attended by thunder and lightning.

The region of calms which separates the north-east trade-

winds from the south-eastern, and which usually occupies
a width of four or five degrees of latitude, is not alway*
found at the same part ofthe ocean, but advances farther

north when the sun has a northern declination, and farthi:

south when it is in the southern hemisphere. The same
is observed respecting the winds themselves. Though th<

mean boundary-line of the trade-winds is 28° of fat. in

the eastern parts of the ocean, it extends two, three, and

even four degrees farther north when the sun approaches
the northern tropic, and about the same distance farther

southward when the sun is near its greatest southern decli-

nation. It sometimes happens that a north-eastern win.!

occurs as far north as 40" in the Atlantic, along tht

southern coasts of Spain and Portugal, but as this is seldom
the case, it is supposed that such a wind cannot be con-
sidered as a trade-wind, but only as one of the variable
winds which prevail to the north and south of the trade

-

winds. There are also a few instances on record in which
the north-east and south-east trade-winds have not been
found separated by a region of calms, but in which a

vessel, with the intervention of a calm of short duration,

haspassed from one trade-wind into the other.

The theory of Halley rests on the well established prin-

ciple that wind is only a current of air or a part of our
atmosphere in a state of more or less rapid motion, and
that its principal cause is a partial or local rarefaction of

the air by heat. When the air is heated, it becomes speci-

fically lighter, and in this state ascends: the less ranfied
or colder air rushes into its place to restore the equilibrium,
and thus forms a current of air, or what is properly called

a wind. The rarefaction produced in our atmosphere by
the apparent diurnal progress of the sun is the origin of
the trade-winds. It appears that the heat caused bv the
sun in the air is strong enough to produce this rarefaction to
an extent ofabout 60 degrees of latitude, as the trade-winds,
including the region of calms, extend over nearly such a
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portion of the globe. In this immense space the rarefied

air is replaced by the colder and denser air which rests

over the region contiguous to the region of the trade-winds,
rind this transposition of air is tlie trade-wind. As the

difference of the density of the two currents of air which
come in contact is not great, the wind is of moderate force.

If the wind could move with a degree of velocity equal to

the progress of the sun, it would plow from the north on
the north of the places which are under the influence of

the perpendicular rays of the sun, and from the south on
the southern side of such places. But the velocity of
the wind is infinitely less than that of the earth. Hence it

f ollows that the wind has hardly taken the direction which
is imparted to it by the rarefaction of one place, when the
place ofthe greatest rarefaction hag already changed, having
proceeded farther west. This makes the direction of the
« ind decline to the place of greater rarefaction, and thus
the northern wind is converted into a north-eastern and the
southern into a south-eastern wind. If we further con-
sider that this process in the atmosphere is rapidly extend-
ing westward when not interrupted by the intervention of
high land, we easily conceive that the quick progress of
(he rarefaction towards the west must insensibly influence
still more the direction of the wind, and hence it is found
that in the western portions of the ocean and also near the
fquator the trade-winds blow nearly from due east.

The trade-winds, both in their direction and limits, in-

cline towards the sun, or place of greatest rarefaction; that
is, when the sun is near the northern tropic, or returning
IVom it, having heated the northern hemisphere, the south-
ed trade-wind declines farther from the east point than in

i he opposite season, and blows with strength towards the
place of greatest rarefaction ; and its northern limits reach
nearly to, and in some places beyond, the equator. The
north-east trade-wind at the same time inclines nearer to

the east point than in the other season, blowing with less

strength, and becoming contracted in its southern limits,

which then recede several degrees, sometimes 14 or 15 to
the north of the equator. In the opposite season, when
the southern hemisphere is greatly heated by the sun, the
north-east trade-wind blows stronger, declines farther from
the east point, and approaches nearer the equator: the
strength of the south-east trade-wind at the same time is

considerably diminished by the influence of the sun, and
approaches some points nearer to the east point.

Thus all the phenomena of the trade-winds are satis-

factorily explained by the theory of Halley, with the ex-
ception of the region of calms. No satisfactory explanation
has been offered for this phenomenon. Kiimtz, in his
• Manuel of Meteorology,' contents himself with saying,
• In the space between the two trade-winds the air is

heated to tne highest degree. There the ascending cur-

rents of air are the most rapid ; and by this quick ascent
the velocity of the wind blowing along the surface of the
sea is greatly diminished. Besides it would seem that the
upper and lower current of the air come into contact with
one another at a comparatively small elevation above the
surface of the globe. These two circumstances appear to

he the reason why no regular winds are met with within
the region of the calms.'

This explanation of Kiimtz, the value of which we do
not venture to determine, refers to a principle of the theory
• >f Halley which has not yet been mentioned. According
to this principle the heated and rarefied air rises above
t tie more dense portion of the atmosphere ; and when arrived
.it a certain elevation above the surface of tiie globe, it is

condensed by the cold, but being unable to return to its

former place, which has been occupied by a colder air

from another place, it flows towards the poles, or rather

towards those parts which have supplied the air to the
rarefied places. This expanse of the upper air takes a direc-

tion opposite to that of the trade-winds, namely, to the

north-west, from which quarter the greater part of the air

had been derived, which occupiedits place within the trade-

winds : thus two currents of air are found within the limits of
the trade-winds, of which the lower runs to the south-west
north ofthe equator, and to the north-west south of it, and the

upper in the opposite direction. In this manner a kind of
atmospherical circulation is formed, which is admirably
adapted for the preservation of animal life. The existence

of this counter-current of air in the upper regions had only
I K'cn inferred from the theory, and nothing could be ad-

duced to prove it, except that within the trade-winds the

clouds, which rarely make their appearance in this region,

generally take a direction which corresponds to that of the
supposed current of air. But in 1812 an event took place
which was rather more decisive in favour of the theory.
In the eruption of the volcano of St. Vincent, considerable
quantities of ashes and other volcanic matter descended
on and spread over the island of Barbadoes. This event
certainly excited a high degree of surprise, as in this part of
the Columbian Sea the trade-wind always blows with a con
siderable force, so that vessels sailing from St. Vincent to
Barbadoes are obliged to make a circuitous course of some
hundred miles to reach the place of their destination. It
can hardly be questioned that the volcanic matter was
raised by the eruption of the volcano to such an elevation
that it reached the counter-current, which, blowing from
the west, carried it to Barbadoes. Humboldt adduces also
in support of the theory the strong south-western wind
which he experienced at the top of the Peak of Teneriffe,
whilst all the other parts of the islands were under the
sway of the trade-wind ; and this observation is also con-
firmed by Glass, who, in his 'History of the Canary Islands,'
states that during the trade-winds the most elevated parts
of those islands experience a continual westerly wind,
which blows with considerable force. Lastly, we may
adduce in corroboration of the theory the instantaneous
change of wind which is frequently experienced when the
limits of the trade-winds are passedL

It has been already observed that the boundary of the
trade-winds towards the nearest pole does not alway occur
in the same part of the ocean, but changes with the sea-
sons. The difference is considerable. At the greatest
southern declination of the sun, in December and January,
the northern boundary of the north-east trade-wind of the
Atlantic occurs to the south of 25" N. lat., whilst in the
opposite season, from June to September, it occurs about
32° N. lat. Thus we find a tract of sea, seven degrees of
latitude in width, which is alternately exposed to the sway
of the trade-winds and of variable winds, and nearly in the
middle of this tract the Canaries are situated. These
islands therefore are within the trade-winds for six months,
and for the remainder of the year without them. Von
Buch, in his description of these islands, has given an
account of the regular manner in which the trade-wind
advances towards the north, with the progress of the sun in

the northern hemisphere, and in which it recedes when the
sun passes the equator on its return to the southern hemi-
sphere, observing that the south-western wind, which is

always found in the upper regions of the atmosphere
above the trade-winds, does not make its appearance on
the south, as may be inferred from the direction in which
it flows, but is first experienced at Madeira, whence it

gradually advances to leneriffe and the other Canaries.
Whilst this south-western wind advances from north to

south, it also descends by degrees from the upper to the

lower regions, and to the surface of the globe. On Tene-
riffe this takes place in October, when the south-west wind
is experienced on all mountains 6000 feet high, but generally

one week passes, and sometimes several weeks, before the
south-western wind sinks to the level of the sea.

The trade-winds are only met with on the sea ; but in

some countries of the globe between the tropics, or near
them, regular and constant easterly winds occur, which may-

owe their origin to the same cause. These winds only

occur in extensive level plains, where there is nothing to

break their force or to change their direction ; for if the

wind comes in contact with high j land or mountains,

its regular progress is obstructed. But over a con-

siderable tract of low level land the wind passes with-

out being much changed in its direction and velocity,

fiarticulany if the land be barren and destitute of moisture,

n the Sahel, or western part of the Sahara, an easterly

wind blows all the year round with great force, but in the

eastern district of the Great Desert it is less constant and
less violent, so that in all respects it may be compared
with a trade-wind. An easterly wind is also always found
on the plain drained by the Amazonas ; and by its assist-

ance the voyage against the strong current of the river

may be accomplished nearly in the same time as the

voyage downwards by means of the current. Humboldt
found that this easterly wind, which near the mouth of the

Amazonas is moderate, has acquired such a force at the

base of the Andes, that it is almost impossible to keep

one's footing against it. A similar easterly wind, though

of less strength, is found in the great plain which is tra-

versed by the lower course of the Orinoco.
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The countries just mentioned, in which these easterly

winds blow constantly, are contiguous to those parts of the

Atlantic Ocean where trade-winds in general are regular

all the year round. But the trade-wind of the ocean and
the land-winds of the plains do not come into contact with

one another. They are separated by a tract of the globe

in which other winds prevail. This tract lies within the

ocean, and extends along the coasts of the continents : its

width varies greatly. Where it lies east of the trade-wind

it is usually a hundred miles wide, but it is of inconsiderable

breadth when the land lies to the west of the trade-winds.

The continuity of the easterly winds is evidently inter-

rupted by the difference of the temperature of the air in-

cumbent on the sea and on the land. This difference

changes with the seasons, the air over the land being

hotter than that of the sea when the sun is near, and

colder when it is far off. Hence it follows that during the

first period the wind blows from the sea to the land, and
in the second from the land to the sea. Thus a kind of

monsoon is produced along the coasts of the continents,

even within the region of the trade-winds. A large island

in such a situation is therefore surrounded by winds'blow-

ing from all quarters. When the land of Australia is

heated by the presence of the sun in the southern hemi-
sphere, the wind generally blows from the westward upon
the north-western coast, and from the south-west upon the

western coast ; from the south-west, south, and south-east

on the southern coast ; and from the south-east and east

upon the east coast. In the opposite season however the

winds are less regular, because the greatest part of the

island is then without the reach of the trade-winds.

The trade-winds occur on both sides of the equator in

the Atlantic and Pacific oceans, but they vary consider-

ably in extent and force in both oceans. Some account of

this difference is given under the heads of Atlantic Ocean
(vol. iii., p. 26) and Pacific Ocean (vol. xvii., p. 1 19). We
shall here add, respecting the last-mentioned sea, that the

trade-winds in the southern parts appear to be subject to

great changes in direction and force, and that they pro-

perly occur only along the coasts of South America, where
a constant south-easterly wind is met with at the distance

of 000 to 600 miles from the coast : but in the middle of

the Southern Pacific the trade-wind seems by no means
regular and c instant. Captain Fitzroy, in speaking of

the Paamuto Islands, or the Dangerous Archipelago of the

Low Islands, says that among them a steady south-easterly

trade-wind prevails from March to October, but that in

the rainy season, from October to March, westerly winds,

squalls, and rains are frequent ; and in the Abstract of his

meteorological journal we find that in running from the

Galapagos to Otaheite he experienced only south-eastern

winds near the equator ; and that in the remainder of his

voyage the wind blew almost constantly from the north-

east, north-north-east, or north-east by east. Kotzebue, on
his first voyagf, observed it as a remarkable circumstance,

that between'Easter Island and 14° 51' S. lat. he met only

with winds blowing from north, north-east, and east-

north-east. This anomaly in the trade-winds of the

Southern Pacific is probably produced by the innumerable
islands and coral rocks which cover that ocean between
the equator and the southern tropic, and extend from 130°

W. long, to the coast of Australia. Horsburgh says, pro-

bably from his own observation, that ' where shoal coral-

hanks shoot up out of the deep water in many places be-

tween the tropics, a decrease of the prevailing wind is

frequently experienced ; for when a steady wind is blow-

ing over the surface of the deep water, no sooner does

a ship get upon the verge of a shoal coral-bank than a
sudden decrease of the wind is often perceived. This is,

in his opinion, occasioned by the atmosphere over these

banks being less rarefied by the increased evaporation
than that over the deep water, and consequently not

requiring so great a supply of air to restore the equilibrium

as the circumjacent parts, which are more rarefied and
heated.' When such effects, according to the statement

of this intelligent hydrographer, are produced by single

coral-banks in the midst of the ocean, we may easily com-
prehend that their number and immense extent in the

Southern Paci6c not only diminish their force, but change
the direction of the trade-winds, and that these reefs and
islands affect them nearly to the same extent as a large

continent. It appears that in the Southern Pacific the

trade-winds are replaced by the north-eastern, northern,

and western winds only during the period when the sun u
in the southern hemisphere.
A south-eastern trade-wind prevails also in the Indian

Ocean from within a few degrees of the eastern side <

.

Madagascar nearly to the coasts of Australia, between tlw

parallels of 10* and 28° S. lat. ; but in this ocean from If
S. lat. to tne coasts of Hindustan the winds are periodica..

Further particulars are found under Monsoons -'vol. rv..

p. 343, &c).
(Halley, On the Trade-Winds, in Philot. Transaction,

of the Royal Society, vol. xvi. ; Rennell's Investigation of

the Currents of the Atlantic Ocean ; Humboldt's Vnt/a*'
aux Regions Eouinoctiales d'i Nouveau Continent ; Horv
burgh's India Directory; Von Buch's Phyticalische B>--

schreibung der Canarischen Inseln ; Kamtz's Handbxich dtr

Meteorologie ; Fitzroy, in the Narrative of the Surveying
Voyages of the Adventure and Beagle ; Kotzebue's I 'oyagr

of Discovery to the South Sea and Beering's Strait.)

TRADESCANT, JOHN, the name of two naturalist*
father and son, who lived in England during the seventeenth
century. John Tradescant, the elder, appears to have betu
a Dutchman, but the time of his birth and of his arrival m
England are equally unknown. He does not appear to

have been known to Gerarde, who wrote his Herbal in

1597; but in Johnson's edition of this work, published in

1633, he is frequently alluded to : hence Pulteney conclude"
that he arrived in England between these periods. In uu
early part of his life he had travelled in Europe and A»b.
and occupied some position in the service of Lord SaJi*
bury During a voyage up the Mediterranean, he madr
collections of plants in Barbary and on the coast? <>•'

the Mediterranean. In 1629 he was appointed gw-
dener to Charles I. It is not known at what period In

died. He left behind him a large collection of specimen*
of natural history, and a garden well-stored with rare aihl

curious plant?.

John Tradescant, the younger, was son of the abcn<.
and inherited his father's taste for natural history. In tl.r

early part of his life he made a voyage to Virginia, an.:

brought from that country a collection of dried plants aaJ
seeds. In 1656 he published in 12mo. a little work en-
titled • Museum Tradcscantium,' or ' A Collection c:

Rarities preserved at South Lambeth near London.' I:

contains a descriptive catalogue of his father's museum
which he had by his own exertions greatly augments!
This museum contained not only stuffed animals and
dried plants, but also minerals, instruments of war anJ
domestic use of various nations, also a collection of coin,

and medals. This museum is remarkable as containit;
one of the few specimens ever known of the Dodo, a Int..

now supposed to be extinct. [Dodo.] The catalogue v..

the museum is accompanied with good engravings of ilk-

two Tradescants, and is sought after by print-collector* i.u

this account. The younger Tradescant was intimate wnl.
most of the celebrated men of his time, and his collection
of natural objects was visited and aided by the most di-
tinguished persons of the day. In 1650 he becamt
acquainted with Mr. Elias Ashmole, who, with his w it*

lived in his house during the summer of 1652. The resu',1

of this was so close a friendship, that Tradescant, w ho died
in 1662, left his museum of natural history to Ashmole
It was afterwards bequeathed by Ashmole to the university
of Oxford, where it unjustly bears the name of the A»h-
molean Museum. The remains of the garden of the T:i-
descants were still at Lambeth in 1749, when it was viaiu-d

by Sir W. Watson and described by him in the 46th volume
of the ' Philosophical Transactions.' The widow of Hit

younger Tradescant erected a singular and handsome
tomb to the memory of father and son, which is still to be
seen in the church-yard at Lambeth. The Tradescant*
introduced many new plants into Great Britain. AmoiiiM
others a species of spider-wort thus brought over ws*
called Tradescant's Spider-wort. It has since been formal
into the type of a genus with the name Tradescautia, and
has a large number of species. [Tradescantia.]

(Pultcney's Botanical Sketches; Diary of Elias Ash-
mole, Esq.)

TRADESCANTIA, a genus of plants of the natural
family of Commelinaces, which was so named in honour
of the English botanist John Tradescant, who was gardener
to Charles I. The museum of the Tradescants was one of
the earliest formed in this country, and being left to Ash-
mole, afterwards became the property of the university of
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Oxford, whose name it still bears. The species are natives
of America and of India. Many of them, beinsr of a highly
ornamental nature, are cultivated in flower-gardens; a few
are used medicinally in the countries where thev are indi-

genous. Thus T. axillaris, according to Rheede, is used
in India as an application to the abdomen in eases of tym-
panites ; and Martins describes the stem and leaves of T.
diuretica as being employed in Brazil as emollient applica-
tions in rheumatic pains, intestinal derangements, and in

retention of urine ; while in North America T. virginica is

employed in cases of bites of venomous spiders, as well as
some other species, whence it has obtained the name of
spider-wort, but it is doubtful whether they possess any-
other than simple emollient properties. This species is

innbt common in the flower-borders of English gardens.
All the species are of comparatively easy culture, where
the climate approximates to that of their natural sites.

TRADITION (from the Latin Iradere) comprises, in the
Widest sense of the word, all that has been handed down
quae tradita sunt) to us concerning the events of the past,
md in 1 his sense all history is tradition. But the different
v.nys in which accounts of* past events are handed down
produce an essential difference in the accounts themselves,
which are accordingly designated by different terms. In
the early ages of mankind and of every nation, when the
:nt of writing was unknown or little used, all history was
handed down by oral communication from generation to
generation without written records. Afterwards when the
accounts thus propagated were written down and assumed
a definite shape, or many shapes, according to the inform-
ation, the opinions, or the judgment possessed by the per-
son or persons who wrote them down, such accounts were
found to differ materially from accounts written by eye-
witnesses at or soon alter the times when events hap-
pened. Historical criticism distinguishes the two kinds
of history by calling the former tradition, in a narrower
sense of the word, and the latter history. The cha-
racteristic peculiarity of tradition, in this sense there-
fore, is that for a time it was transmitted from father to
won, or from generation to generation, by oral communi-
cation, and was subject to all the influences of such com-
munication until it became fixed by being put into a
written shape. Those who know how, even in our days,
reports are changed and embellished, how some features
are omitted and others added during the process of passing
Iroin mouth to mouth, and how in the end they frequently
assume a totally different aspect from what they originally
had, will readily admit that such traditions cannot be re-

ceived with the same faith as contemporary history. We
may add that the more important the occurrence handed
dow n by tradition is, and the more it affects the feelings
and passions of man, the greater will be the changes and
corruptions which it experiences in its progress. The
desire moreover of seeing things clear and complete is

inherent in the human mind ; and hence we find that in

innumerable instances where a tradition or a series of tra-

ditions was deficient, unclear, or incomplete, man's ima-
gination and ingenuity have been at work to make up an
apparently complete account, either by filling up the gaps
in the original account with pure fictions, or by transfer-
ring and combining events which belong to different times
and countries. Such accounts require to be examined
with more eaution on the part of the historian the more
skilfully they are made up, and the more their apparent
consistency resembles real history. Specimens of tra-

ditions of this kind may be found in great numbers in the
early history of every nation. It is the business of the
historian who feels the want of a positive conviction, and
is not satisfied with discovering that a tradition is obscure,
inconsistent, or incredible, to find out its historical ground-
work, by comparing the traditions about one and the same
subject, hy analogies, and by separating such additions and
embellishments which have been made with a view to

satisfy man's curiosity, or his feelings, either religious or

political. The historian who undertakes this task has to

guard against two dangerous rocks : the one is the desire

to construct out of a tradition a history according to a pre-

conceived notion or theory, the very thing w hich in many
cases was the cause of the adulterated tradition itself; and
the other is the so-called rationalistic mode of dealing
with tradition, which consists in stripping it of everything
poetical or marvellous, and leaving nothing but a skeleton,

P. C, No. 1566.

which is considered as histmy merely because it presents
nothing that might not happen even' day and within our
own experience. It is better simply to accept a tradition

than to treat it in either of these ways; for thus we have
at least a faithful memorial of the manner in which our
ancestors conceived and viewed certain things, whereas in

the former ease we have little more than dreams or a
spectre of history.

In the history of Christianity the term tradition has
been applied to the so-called unwritten word of God, that
is, to the doctrines said to have been communicated by
Christ to his apostles, which were not written down by
them, but were handed down by their oral instruction to

their successors and were propagated in the church by
the bishops, and prevented from becoming corrupt, like

other traditions by the influence of the Holy Ghost. This
tradition is preserved in the writings of the ecclesiastical

fathers, and the Church of Rome regards them, next to

the Bible, as a source of knowledge which ought to ref-
late the life and religious observances of Christians. She
claims for it the same unconditional faith in regard to its

divine authority as for the doctrines of the New Testament.
This theory has been established by the council of Trent;
and the New Testament and tradition are made to go
hand in hand, and to exercise a mutual influence upon
one another by completing and explaining one another.

The substance of the tradition thus revered by the Church
of Rome how ever affects rather the forms of religion than
its essence ; and some of these forms, such as the baptism
of infants, the celebration of certain festivals, and the like,

are retained and observed by Protestants, while on the
whole they reject tradition, and do not consider it binding.
TRAGACANTH. [Astragalus.]
TRAGACANTH. familiarly termed Gum-Dragon, is

the produce of several species of the genus Astragalus,

belonging to the section Tragacanthace* and subsection
Tragacantha; of Decandolle (Prod., ii. 293). The A.venis
(Olivier, Voyage Hop* \VEmpire Ottoman, v. 3421, a native

of the north of Persia, Armenia, and Asia Minor, yields

the greater part of what is used in Europe. Persia sup
plies it likewise to India, Bagdad, and Basrah. A small
quantity is also obtained from A. gummifer (Labill.), but
this is not marketable in Europe. A. creticus, Lamarck
(Tragacantha Cretica incana. rournefort), yields it spa-

ringly
;
while, according to Sibthorp (Prod. VI. Graecae,

ii. 90), the tragacanth which is used in Italy is obtained
in Greece from the A. aristatus (Villars, non L'Heritier,

nec Wind.t the plant of which last two is a native of the

Alps and Pyrenees, and with which Willdenow classes

Pallas's A. pseudo-tragacantha, a native of the Caucasus,
and which, according to Sibthorp, yields the tragacanth

of Dioscorides). The A. tragacantha (var. a. Linn.), the
A. Massiliensis (Lamarck et Dec), long reputed to be the

source of tragacanth, yields no concrete gum, but merely
a gummy juice, which is used in confectionary. In the hot

months of July and August, particularly after a dewy or a
cloudy night, the branches of A. verus are found encrusted

with tragacanth. It is not procured by artificial incision?,

but exudes spontaneously from natural clefts in the bark,

or from punctures made by insects, or more probably by a
subepidermal fungus, like the nemaspora crocea, as the

shrubs from which the juice exudes are always in an un-

healthy state, or ready to perish. (Decandolle, P/iys. Veg.,

i., p. 174.)

In commerce tragacanth occurs in two forms, termed
vermiform, and flake or cake tragacanth. The former,

called also Morea tragacanth, is not frequent in this coun-

try. It is mostlv in small twisted threadlike pieces, seldom
in" flat or bandlike portions, of a variable size, of a whitish

colour. The larger irregular pieces often run together,

and are of a yellow or yellowish-brown colour. White
wormlike pieces are selected and sold as vermicelli. Flake
or Smyrna tragacanth occurs in tolerably large, broad,

thin pieces, with concentric elevations or lines, seldom of

a filiform shape : colour whitish. Both sorts are hard, yet

somewhat soft and even flexible before breaking; fracture

dull and splintery. It is with difficulty reduced to powder,

except in winter, or in a heated mortar. It is devoid of

taste and smell. It swells in the mouth, and is lubricous.

Fine tragacanth is not rendered blue by iodine, but the

Morea tragacanth is affected by it, as well as an artificial

substance prepared by boiling"starch, which lftst article.
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called tragacanUn, does not swell in water. Kutera gum,
which is sometimes mixed with or substituted for genuine

tragacanth, is not affected by tincture of iodine. It always

occurs in stalactite-like pieces, and, consisting almost en-

tirely of bassorin, is scarcely soluble in water. Both tra-

gacanth and Kutera-gum are insoluble in alcohol. Ac-
cording to the analysis of Guerin-Vany (Journal de Chim.
Med., vii. 742), tragacanth consists of

Inuluble put.

35-79
7'11
57-10

Carbon
Hydrogen .

Oxygen

Soluble put.

42 01
6-42
54-57

103 00 100-00

The soluble part, termed tragacanthia, or adragantin,
though considered identical with that of gum-arabic, and
therefore termed arabin, differs inasmuch as neither sili-

cate of potash nor perchloride of iron affects it, while al-

cohol produces a peculiar precipitate. This must be borne
in mind in considering Guerin s proximate analysis of it,

which is

—

Arabic 53-30
Bassorin and starch . . . 33-10
Water 11-10
Ashes 2-50

100 00

Tragacanth may therefore be considered as a conglome-
rate of gum, bassorin, starch, and vegetable membrane.
It approximates more to starch than common gum, than
which it is more nourishing, but less digestible. Traga-
canth is to be preferred to gum-arabic to form a mucilage,
as one part will inspissate fifty parts of water. It is better

to allow pieces of tragacanth slowly to dissolve in cold
water than to use the powder with boiling water. Both
the mucilage and powder are used to suspend heavy
powders in water ; also to make lozenges and pills. For
electuaries it is improper, as it renders them slimy on
keeping. As a demulcent, or means of sheathing the
fauces and intestines, it is preferable to gum-arabic, its

insolubility rendering it a more efficient protection to the
mucous membrane against either acrid poisons or un-
healthy secretions. Thus, in India, tragacanth boiled in

rice-water is advantageously administered in dysentery and
bloody fluxes. Externally, a thick mucilage of tragacanth
is a good application to burns, to exclude the air.

In the arts tragacanth is of considerable utility. In
Persia and France it is used to stiffen and glaze silk, and
in this country it was much employed to stiffen calico. It

is now however so greatly superseded by less expensive
indigenous mucilages, that in 1839 duty (6s. per cwt.) was
paid on 87 cwts. only. The inferior kinds are used by
shoemakers to glaze the edges of the soles of boots and
shoes.

TRAGEDY. [English Drama.]
TRA'GIA, a genus of plants of the natural family of

Euphorbiacee, so named in compliment to the name Tra-
§us, borne in science by a German botanist of the name of
ock, which signifies a 'goat,' as does its Greek transla-

tion. The species are found in India and in America, are
climbing in habit, and some are remarkable for stinging as
violently as nettles. T. cannabina, so named from its

leaves resembling those of the Cannabis, or hemp, and of
which the roots given in infusion are considered diapho-
retic and alterative. T. involucrata is a small plant with-
out taste or smell, but the native physicians of In-
dia consider it calculated to strengthen the system in
cachectic states of the constitution and in chronic cases of
syphilis. T. volubilis, which is a stinging climber, and has a
very acrid juice, is employed in conjunction with common
salt for the destruction of some kinds of ulcers.
TRA'GOPAN. [Phasianiok, vol. xviii., p. 66.]
TRAGOPO'GON (from rpriyoc, a 'goat,' and «iy«v,

'beard'), a genus of plants of the natural family of
Cichoraceae, which is usually considered only a tribe of
the great order of Corupositse. The genus Tragopogon,
or Goat's Beard, is so named from the long silky beard
or pappus of the seeds. The genus is distinguished by
having a simple involucre of many leaves. Receptacle
naked. Pappus stalked, plumose. Achenia longitudinally

striated. The species are found in the temperate parts of

Europe and of Asia. One, T. gracilit, is found in the

Himalayan Mountains, of which the leaves are eaten by
the natives as lettuce is in Europe, but without beine
blanched. The best-known species however is T. porri-

folius, or Salsify, which is occasionally cultivated in this

country, but frequently in France and Germany. The
English T. pratensis may be cultivated for the same pur-

pose. The roots of Salsify are the parts esteemed ; th?)

are long and tapering, their flavour mild and sweeti»h.
and are boiled or stewed like carrots. The stalks of year-
old plants are sometimes cut in the spring, and, wrier
similarly dressed, taste like asparagus.

TRAGOS, a genus of zoophyta, apparently allied to

Spongia, but as yet found only in a fossil state. (Goldfus*.
Petrtftcata Eurpoa.)
TRAGUS HIERCNYMUS (whose German name wa.

Bock, and whom the French call Le Boucq), a Genour.
botanist of the sixteenth century. He was born at Heide»-
bach in 1498. In early life he received a good education,
and became well acquainted with the antient languages
He was appointed master of a school at Zweibrucken : after

this he studied medicine, but having embraced the reformed
religion, he became a preacher, and was till his death
minister at Hombach. His medical studies directed In-

attention to the subject of botany, which he pursued with
great ardour throughout his life. Up to his time no ad-

vances had been made in the science of botany from the
times of Pliny and Dioscorides. The Arabian writers had
satisfied themselves with copying Greek and Roman
writers, and making comments upon them without addinr
any new observations. Tragus was born at a time when
the human mind was beginning to emancipate itself from
the thraldom of authority both in science and religion.

Instead of taking for granted all that had been written
about plants, he commenced observing for himself. Tbr
same spirit also manifested itself in hiu cotemporaries,
Brunfels, Fuchs, and Gessner ; with these great naturalists

he was on terms of intimacy, and the first result of his

labours in botany was published in 1531, in a work entitled
Herbarium,' by Brunfels, with the name ' Dissertationes de

Herbarium Nomenclaturis ad Brunfelsiam.'
In 1539 Tragus published his great work on which hu

reputation depends. It was written in German, and en-
titled ' Neu-Kreiiterbuch vom Unterschiede, Wurkunr
und Nahmen der Kreiiter, so in Deutschland wachsen."
Strassburg, folio. In all previous modern works on botany
the plants had been arranged alphabetically, but in th&
work Tragus adopted a natural classification, which, what-
ever may be its defects, has the merit of being the firs:

modern attempt at the classification of plants. He divided
the vegetable kingdom into three classes :—1, wild plant-
with odoriferous flowers ; 2, trefoils, grains, potherbs, and
creeping plants; 3, trees and shrubs. This classification u
of course exceedingly imperfect; it however served lu

open the way to better systems. He commences his woik
with a description of the nettle, and for this two reasor..
are assigned :—1, That he wished to teach persons en-
gaged in the practice of medicine not to despise tht
meanest plants ; and 2, that the nettle was his t'auiih

badge. The first edition of this work was published vritf.'-

out illustrations, but in 1546 an edition was published con-
taining upwards of 300 wood-cuts. To Tragus, Fuchs, and
Brunlels belongs the merit of having commenced th«
illustration of works of natural history with wood-engrav-
ings. Haller says that he was ' homo jocularis,' and in

his representation of plants this is made evident by t he-

addition of figures illustrative of their medicinal ett'ecti.

Thus Pyramus and Thisbe are stationed at the foot of the
mulberry-tree

;
iSSsop is demonstrating his innocence

under a fig-tree ; and Noah surrounded by his three son-,

is chosen as an illustration of the effects of the vine.
Many of the wood-cuts were good, and most of them were
copied into the various herbals that were published in the
sixteenth and seventeenth centuries. The descriptions ot
the plants are short and somewhat obscure

;
they v* ere

however original, and the structure of plants was but verv
imperfectly understood in the time of Tragus. He hit*
given the Hebrew and Arabic names of the plants, as well
as the Greek and Latin, but in these synonyms he exerted
too little care in the identification of the German planta
with those of antient writers. Two editions of the engrav-
ings of this work with the names of the plants were pub
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lished at Strassbure bv Trew, in 1550 and 1553, under the
title, ' Viva? atime ad Vivum Expressa? Imagines omnium
Herbarum in Bock Herbario depictarum Icones sol»,'
4to.
A Latin edition of the Kreiiterbuch was published by

Kyber in 1552. This edition has a learned preface written
by Conrad Gessner. It is sometimes spoken of as a sepa-
rate work of Tragus. It has for its title, ' Hieronymi Tragi
de Stirpium maxime earum quae in Germannia nostra
nascuntur, &c. libri tres in Latinam linguam conversi, in-
terpret e David Kyber Argentinensi, Argent.,' 4to. Several
editions of the German book have been published ; the
best of these is that of 1695, which was edited by Melchior
Sebitz and Nicolas Agerius. Tragus died at Hornbach in

1554.
( Haller, Bibliotheca Botanica ; Adanson, Families des

Plan ten; Biog. Univ.)
TRAJAN'S COLUMN, a celebrated work at Rome,

which has served as a precedent rather than as a model for

other triumphal or honorary pillars. [Trajanus.] The idea
of employing a column for such purpose—probably derived
from Egyptian obelisks [Obelisk]—seems to have been first

adopted by the Romans, but neither manifests much in-

vention nor regard to propriety. An obelisk is evidently
complete in itself; is not intended to bear any support, or
to be kept steady by it, but is calculated to stand by itself.

A column, on the contrary, is only a member of a struc ture,

detached from which and from its entablature it has no
meaning nor any particular grace, being apt to look tot-

tering and ' top-heavy.' It is chiefly as forming a lofty

and conspicuous object that a single colossal column re-

commends itself as a triumphal monument
;
yet such gene-

ral outline might be preserved without adhering to the
precise shape and details derived from examples from any
one of the orders. In this respect Trajan's pillar is not so

great an architectural solecism as many of the numerous
columns professing to be in imitation of, or ' after ' it,

because, owing to its shaft being entirely embossed with
sculptures, which, as Dyer happily expresses it

—

And lend throneh various toils the rough tUxf
lis uero to tlie »ki»'—

the ordinary column character is done away with, and a
degree of variety and magnificence is produced which
may be allowed to 9ilence the objections of criticism.

There certainly was something poetical in the idea of
making the shaft which bore the emperor's statue record

his conquests and military exploits ; and the sculptures

themselves are not only superior specimens of Roman art,

but hignly interesting and valuable as historical documents
of costume. At the same time they serve to make evident
how very ill the surface to which they are applied is cal-

culated to display them ; for, instead of being extended
horizontally, this vast bas-relief is coiled spirally from the

base to the summit, so that the figures on the upper part of
the shaft can hardly be made out ; nor can those on the
lower one be viewed consecutively, without going round
and round the column. This historical poem, as it has been
called, addresses itself therefore more to the imagination
than to actual inspection. Still the idea is magnificent, and
the general effect of this column, as it stood originally in

the centre of a regular area (Trajan's Forum), enclosed by
colonnades, must have been equally grand and picturesque.
Trajan's column and the surrounding forum were the work
of Apollodorus of Damascus ; and the former was com-
pleted a.a. 114, six years after its commencement. It is

raised upon a pedestal of rather low proportions, which is

also embellished with sculpture, as is likewise the base
;

therefore although it is usually described as being of the

Tuscan order, its character is altogether different, it being
that of extreme richness and decoration. It has a staircase

within, and is constructed of white Luna, or what is

now called Carrara marble. Semper, a German architect,

who had lately an opportunity of minutely examining the
upper part of the shaft, discovered traces of polychromy
on the mouldings of the capital. Though not so lofty,

the Trajan Column is very far superior to the Antonine.
[Antonine.] There are engravings, by Piranesi, of both,
on an exceedingly large scale, the plates showing the
elevations of the columns, opening to an extent of 10 feet.

The statue of St. Peter, which now stands on the Trajan
Column, was erected by Domenico Fontana, in 1588, by

order of Sixtus V. The following are the comparative
heights of this and some other monumental columns, mea-
sured to the top of the abacus :

—

Antonine Column, 136 feet.

Trajan Column, 115.

Monument, London, 174.

Napoleon, Place Vendome, Paris, 116.

Pompey's Pillar (monolith), 98.

Alexander, St. Petersburg (monolith), 121.

Napoleon, Boulogne, 141.

York Column, London, 95.

Great Obelisk in front of St. Peter's, 132. [See Obklisk,

p. 386, for the dimensions of others at Rome.]
TRAJANO'POLIS (Tpa7<zvoVo\ic, or Tpni'avovToXtc), a

town in Thrace, was most probably built by the emperor
Trajan, who adorned it with beautiful buildings. Traja-

nopolis was situated on the river Hebrus, at a little dis-

tance north of the pass which is formed by this river

through the range of Mount Rhodope, and about 40 miles
from its mouth. According to the ' Itinerarium Anfonini,"

this town was situated between Bricires and Cypsela, 37
miles from Bricires, and 29 miles from Cypsela. Ptolemy
mentions Trajanopolis (iii. 11). In the fourth century a.d.

Trajanopolis was still a considerable town, and so it was in

the time of Constantine Porphyrogenitus. Mannert thinks

that this town was destroyed by the Turks in the fifteenth

century, and he states that nobody has examined the ruins

of it. Paul Lucas however discovered an antient aque-
duct at a short distance from the present town of Trajano-
poli. This modem town is situated on the banks of the
Maritza, or Hebrus, on or very near the site of antient

Trajanopolis. Trajanopoli, the see of a Greek archbishop,

is a small town of no importance : in 1829 it was taken by
the Russians on their march from Adrianople to Enos.

(Mannert, Geogrnphie der Griechen und Romer, vii.,

p. 224.)

TRAJANO'POLIS, or SELI'NUS (S.X.voic), was the

most western town of Cilicia. The emperor Trajanus having
died at Selinus, this town was for some time called Trajano-
polis. It was situated at the mouth of the river Selinus, on a
steep rock, surrounded on three sides by the sea, and it

was renowned for its commerce and navigation. According
to Ptolemy, the district in which this town was situated

had the name of Selentis. Its present name is Selenti,

which must not be confounded with Zelina, a considerable
town east of Selenti.

(Strabo, p. 682, Cas. ; Dion Cassius, lxviii. 33 ; Livius,

xxxiii. 20 ;
Mannert, cited above, vi. 1, p. 85 ; Cellarius,

Notitia? Orbis Antiqtii, '\\., p. 196: Beaufort's Karamania.)
TRAJANO'POLIS, a town in Mysia, between Antandrus

and Adramyttium, according to the maps in the editions of

Ptolemy, who mentions it among the towns of Mysia, but he
puts it in 50° E. long, and in 40° 40' N. lat. The longitude is

apparently an error, because this point would be situated

a little north of Thessalonica in Thrace, and not in Asia.

The error being manifest, almost all editions of Ptolemy
have adopted 56° instead of 50° ; but in the edition of

Joh. Noviomagus, Coloniae, 1540, 8vo. (p. 214), there is

50°: Mercator has 56°. Some geographers have made
two towns of it, one in Mysia, and the other in Thrace.
Cellarius thinks that Trajanopolis was not situated in

Mysia, but farther east in Phrygia Major (ii., p. 40) ; and
Mannert (vi., 2, p. 542) thinks that Trajanopolis is only

another name of Melitopolis, in the mountains of Mysia,

east of 56° E. long.

TRAJAWUS, MA'RCUS U'LPIUS NE'RVA, was
most probably born in 53 a.d., at Italica, the present

Alcalj del Rio, on the Guadalquivir, not far from Seville

in Spain. He was the son of one Trajan, who was de-

scended from an old Spanish or Iberian family, and who is

said to have been a consul (Eutropius, viii., c. 2) ; but Ms
name is not found in the Fasti Consulares. Eutropius

gives to Ulpius Trajanus the surname of ' Crinitus,' per-

haps because he wore his hair long, as did his countrymen
the Iberians. Trajan the elder having obtained a com-
mand in Asia Minor, went there, accompanied by his son,

who distinguished himself at an early age in the wars

against the Parthians and the Jews. He became consul

in a.d. 91, together with Acilius Glabrio. After he had

discharged his function he went to Spain, and he after-

wards commanded the legions on the Lower Rhine. His

military talents and his amiable character made him popu-

Q 2
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lar with the troops'; and though we know very little about
liia early life, we must suppose that his merits were great.

This we may conclude from the circumstance that the

emperor Nerva, an old man without issue, adopted him in

a.d. 97, and chose him for his successor, although there were
several relations of Nerva who had perhaps more claims

to the throne than Trajan. But, says Dion Cassias (lxviii.,

c. 4), Nerva was exclusively led in his choice by his care

for the welfare of the empire ; and he considered Trajan's

Iberian origin as a matter of indifference. Yet Tiajan's

nomination as Csesar was a new thing in Roman history,

the imperial throne having hitherto been exclusively occu-

pied by members of the old Roman aristocracy, so that

Trajan was the first emperor who was born beyond the

limits of Italy.

Trajan received the news of his nomination in Cologne,

and three months later (Aurelius Victor, Epitome, c. 12)

the death of Nerva, which took place on the 27th of

January, 98, made him master of the Iioman empire. On
his arrival at Rome the people received him with great

demonstrations of joy, and Trajan soon proved that he
deserved his high station. He appointed distinguished

and honest men as public functionaries ; he curbed the

turbulent body of the Praetorians ; he issued an edict

against false accusers, and he banished those who were
convicted of this crime to the barren islands of the Medi-
terranean. Corn being dear in Rome, he allowed its

entrance duty-free, and he thus won the hearts of the

people, while those whom he honoured with his inter-

course were delighted by his affability. Yet the emperor
never forgot his dignity. His virtues and eminent quali-

ties became conspicuous in the first years of his reign, as
we may see from the panegyric of Trajan, which Pliny the
younger read in the senate as early as 100, alter he had
been made consul. In 103 Pliny, who was a personal

friend of the emperor, was appointed proconsul of Bithynia
and Pontus ; and having inquired into the state of the
Christians, he recommended them to the emperor, and
thus mitigated the persecutions to which they had hitherto

been exposed by Pliny himself. The letters that passed
between Pliny and Trajan are the best sources with regard
to the private character of this emperor.
As early as 100 Tiajan was engaged in a war with De-

cebalus, king of the Dacians ; at the head of a numerous
army Trajan crossed the Danube, defeated the enemy,
and in 101 took their capital, Zcrmizegethusa (Dion Cas-
eins, lxviii., c. 0), which was most probably situated on
the site of the present village of Varhely, not far from the
{lass of the ' Iron Porte,' in Transylvania. In 102 Dece-
>alus was compelled to purchase peace by the cession of
a part of his territory ; and on his return to Rome Trajan
celebrated his first triumph, and was saluted with the
name Dacicus. Lucius Quintus and Hadrianus, afterwards
emperor, distinguished themselves in this war. Annoyed
by his dependence on Rome, Decebalus violated the peace
as early as 104, and Trajan hastened to the Danube, re-

solved to finish the war by the conquest of Dacia. He
ordered a bridge to be constructed over the Danube,
which was the largest work of this kind mentioned by the
antients. According to Dion Cassius it consisted of twenty
piers, 150 feet high, CO wide, and 170 feet apart; the
piers were united by wooden arches. (Dion Cass., lxviii.,

c. 13, ed. Reimar, and the note.) The whole length of it

has been calculated at 4770 Roman feet. If the statement
of Dion Cassius is true, this bridge seems not only to
have served for the passage of the river, but the im-
mense height of the pillars, of which scarcely more
than seventy feet can have been under water, leads
to the supposition that it was at the same time a
strong fortification destined to command the navigation.
At a height of eighty feet above the water, soldiers were
protected against the missiles of the Dacian ships, while
the fleet of the enemy in passing that bridge ran the risk
of destruction. This bridge was either at Szemecz in
Hungary, or five leagues above the junction of the Alt
with the Danube, in Wallachia, not far from Nicopolis,
where ruins of the Roman colonies of Romula and Castra
Nova, and a Roman road, which is pretty well preserved,
still exist. The war proved fatal to Decebalus. Defeated
wherever he encountered the Romans, he killed himself in

despair ( 100) ; and in 10G all Dacia was conquered and
made a Roman province by Trajan, who sent there nume-

rous colonists. [Wallachia.] Trajan returned to Rt ar-

in the same year, and celebrated his second Darim
triumph. In memory of his victories over the Daciain. a

column was erected, in 114, by the architect Apollodom..
on the Forum Trajani, which, having been preserved t'n.rr.

ruin, is still admired as one of the finest remnant. <»'

antient art. The column was 144 Roman feet hijrh. ac-

cording to Eutropius (viii., c. 2), and on the baac of it u
the following inscription :

—

SENATUS . POPULUSQUE . ROMANUS
IMP . CAESARI . DIV1 . NERVjE . F . NEUVvG
TRA1AN0 . AUG . GERM . DACICO . PONTIP.

MAXIMO . TRID . POT . XVII . IMP . VI . COS . VI . P . P
AD . DECLARANDUM . QUANTA E . ALTlTODll'tS.

HONS . ET . LOCUS . TANTIS . OPER1BUS
SIT . KGESTUS.

Another column, which is likewise extant, was erectr><

in honour of Trajan by the inhabitants of Bcneventum
after his victories over the Parthians.

After the conquest of Dacia, eight years of peace elapsed,
which Trajan employed in a careful administration, ar.d

in adorning Rome with beautiful buildings ; he aU>
founded a library, the Bibliotheca Ulpia, and an institu-

tion for the education of poor children of Italian parent >.

(Fr. A. Wolf, Von einer milJen Stiftung Trajan'*, lieriii..

1808, 4to.) In 114 Trajan left Rome to lead liis armm
against the Parthians.

In the Asiatic part of the empire peace had alrcaJv
several times been disturbed, principally by the Aral*,
who however were subdued by Cornelius Palma, the pro-

consul of Syria, who, in 105, conquered Arabia Petnta, ar.J

made it a Roman province. Some years later Cosrhoc*. or

Khosrew, king of the Parthians, deprived Exedares, kmc
of Armenia, of his dominions, and created his brother Pai-
thamaspes, or Parthamasiris, king of Armenia. Tii*

Romans having always been anxious to maintain their

influence in Armenia—the independence, or rather depend-
ence of this country on Rome was necessary for the
security of the East—Trajan declared war against Khosrvw.
The Parthians were defeated, and in one campaign Trojan
conquered Mesopotamia and delivered Armenia. He tot>l

up his winter-quarters at Antioch, relieved the Syrian*,

who were suffering from the consequences of a violciit

earthquake, and in the following year, 115, opened a mr.
campaign. He crossed the Tigris, in the province of Adis-
bene, and the Parthians having again been defeated, he t oci
the towns of Nisibis, Edessa, Ctesiphon, and Seleucia

; Baby-
lonia, Assyria, Armenia, and Mesopotamia became Roman
provinces; a rebellion of the Jews in Egypt ani C'jie-

naica was quelled ; Khosrew was deposed, and his brother

Parthamasiris was put by Trajan on the throne of Paithn.

Com of Triju, with Rcrcrae.

BtitUL MuMum. Actual Sue. Bronte.

RerCTM of Coin ofTraju.

Brltiih Mueum. Adul Hue. llronie.
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Afler l he conquest of these extensive provinces Trajan
ailed with his fleet on the Tigris to the Persian Qulf, and
'uuk up his winter-quarters in the town of Spasinus. When
ne had reached the sea, the example of Alexander sug-
gested to him the idea of conquering India, but remember-
ing his advanced age, he renounced that scheme. (Dion
f.'assiua, lxviii., c. 29.) In 117 Trajan made an incursion
into Arabia, and ordered a fleet to be kept on the Red
Sea. Suffering from dropsy, he set out for Home, but he
ilied on his way at Selinus, a town in Cilicia [Trajano-
volis], in the month of August, 117, at the age of sixty-

three years nine months and four days, according to Eutro-
pms (viii., c. 2).

Trajan was one of the greatest emperors of Rome. He
is said to have been addicted to women and wine ; but hU
public character was without reproach, except his passion
for warfare and conquest. However he undertook no war
ior frivolous motives. He deserved the title of 'Optimus,'
v.hich the senate conferred on him. The memory of his

name lasted for centuries, and two hundred years later

1 1 ie senators used to receive the emperors with the accla-
ii mi ion, 'Be happier than Augustus, and better than
Trajan!'
The body of Trajan was transported to Rome, where it

was deposited under the Columna Trajani. His successor
was Hadrian.

(Aurelius Victor, De C<esaribus, c. 13; Epilome, c. 13;
^extus Rufus, Breviarium, c. 8, 14, 20; H. Francke, Zur
Geschichte Trajatu und seiner Zeitgenossen, 1837, is a
v.'iy valuable book.)
TRAJECTORY, the technical name which was for-

merly given to a curve, that is, to a curve required to be
found by means of given conditions; most frequently used
for the required path of a particle acted on by given forces.

Tlie term is now seldom used.

TRALEE, the assize-town of the county of Kerry, in the
province of Minister in Ireland, 159 miles in a direct line

south-west of Dublin, or 192 miles by the mail-road through
Xaas, Maryborough, Roscrea, Nenagh, Limerick, Rath-
lieale, Tarbert. and Listowel ; 73 miles south-west of
l.nnerick, and 74 miles west-north-west of Cork, through
Wacroom and Killarney : in 52° 15' N. lat. and 9° 38' W.
lull?.

Tralee derives its name (' Traigh-lee,' ' the strand or
: hore of the Lee') from its position near the outfall of the
little river Lee into the shallow and unsafe bay of Tralee.

There was antiently a Dominican friary, under the invoca-
1 1 on of the Holy Cross, founded (a.d. 1213) by John Fitz-

1 nomas, one of the great Geraldiue family. The knights
of St. John of Jerusalem had also a commandery in this

neighbourhood. In the Irish wars of Queen Elizabeth a
body of Irish was routed at Tralee (a.d. 1000) with great
slaughter by Sir Charles Wilmot. The earl of Desmond
had a castle here, which having come, on the forfeiture of
the earl, into the hands of Sir Edward Denny, served as a
place of refuge for the English families resident in and
about the town when Tralee was entered by the insurgents
in the great rebellion of 1641. The castle held out for six
months, but was at last obliged to surrender. The town
was soon after burned, to prevent its falling into the hands
of Lord Inchiquin. It was again burned (a.d. 1091) on
the approach of King William's army.
Tralee is in the barony of Trughenackmy : the parish is

:ibout four miles in length and one and a half in hreadth,
and has an area of 4391 acres, statute measure: the po-
pulation in 1831 was as follows :

—

Houses.
Vn\n-

Inhabited, h&tiilt'd- UniMlng. Total. Families. Pcraous.

T
°boro5 } "» »"

Rest of paiish 242

88 1424

242

1801

258

9,568

1,453

1400 118 88 lUGO 2059 11,021

The borough comprehends not only the town, but a con-
siderable rural district around it : it does not however
comprehend the whole parish. The population of the
borough, in 1821, was only 7547 ; so that the increase in
ten years (1821-31) was 2021 ; and the population has con-
siderably increased since 1831.
The town is irregularly laid out on a low site, noith of

the river Lee, and at some little distance from the bay ; it

is liable from its situation to be flooded when tlrere are
spring-tides in the bay and the stream of the Lee is

swollen. The streets are repaired by county presentment,
and are partially paved and flagged, but not lighted

;

neither is there any nightly watch. An attempt to in-
troduce the provisions of the new paving and lighting act
(9 Geo. TV., c. 82) was resisted by the inhabitants. The
sewers iu the town are bad, and the streets are very dirty.

There is no regular market-place, and Die business of the
market is conducted in the streets. Some of the streets
are lined with respectable dwelling-houses (several of them
of a superior description) and good shops; and the town
has undergone great improvement within the last few
years. The church is a large and handsome building, with
a square tower crowned with pinnacles: the congregation
averages 700 persons, and is increasing. There is a large
and handsome Roman Catholic chapel (attended by 3000
persons), a small Methodist meeting-house, and another
small one for Independents. Detached from the town,
half a mile to the south-east, are the county gaol and a
barrack

;
they are both substantial buildings ; the gaol,

built on the radiating principle, is capable of accom-
modating more than 200 prisoners ; the barrack is capable
of accommodating nearly 500 men, and has an hospital for

30 patients. A considerable brewery and a distillery are
near the gaol. The county court-house, a handsome build-
ing of modem erection, is in the town ; and in the same
btreet as the court-house is the county club and news-
room. There are an extensive brewery, besides that
already mentioned, and a smaller brewery, both iu the
town.
The trnde of Tralee is considerable, and it has been for

some years rapidly progressive. In 1831, 991 persons were
employed in the" town and borough in retail trade and
handicraft ; and there were 214 capitalists, bankers, pro-
fessional, and other educated men. There are two weekly
markets, well supplied, and five yearly fairs. There are
three banking establishments. The town is well supplied
with fish, and on reasonable terms. Tralee is a port, but
vessels have had to take in and discharge their cargoes at
Blennerville, on the shore of the bay, a mile and a quarter
distant : a ship-canal is in progress, perhaps finished by
this time, by which vessels of 300 tons will be enabled to
come up to the town, at the west end of which a large basin
has been constructed. The port is visited yearly (taking the
average of the seven years from 1827 to 1833) by about
seven vessels (having a total of 1500 to 1600 tons) from
foreign parts ; in the same years nearly forty coasters
(about 3000 tons) from Great Britain entered inwards, and
about twenty-five coasters (800 to 1000 tons) from other
ports in Ireland ; while about fifty-five coasters (about
4000 tons) cleared out for Great Britain, and about fifteen
or sixteen coasters (500 to 700 tons) for other ports in Ire-
land. The trade with Great Britain, especially the export
trade, was steadily increasing through that interval ; but
the trade with other ports of Ireland was decreasing. The
chief foreign goods imported were timber, deals, and
staves ; the chief article of import from Great Britain was
coals ; and the chief exports were wheat and oats, both
rapidly increasing; barley, also increasing; and butter,
which was diminishing.
The corporation of Tralee (consisting of a provost, twelve

free burgesses, and other officers) was created by charter of
James I. It never had any property except the tolls on
the Tuesday market and on one of the fairs : it has been
abolished by the late act (3 & 4 Vict., c. 108) for regulat-
ing the Irish municipal corporations. Before the abolition

. there was a provost 's court, which was a court of recoid
for all personal actions not exceeding the sum of five
marks. Petty sessions were held by the provost and some
of the county magistrates twice a week. There was no
borough gaol. The assizes for the county of Kerry are
held here ; and the assistant-barrister for the county sits at

quarter-sessions and for the trial of civil bills four times in

the year. Some of the county police are stationed in the
town.

Tralee returns one member to parliament. By the Irish

Boundary Act (2 & 3 Wm. IV., c. 89), a boundary was
adopted for parliamentary purposes, more restricted than
the existing municipal boundary, but comprehending all

the town, and allowing space for its extension. The uum-
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bcr of electors on the register in 1839-40 was 296, namely
285 ten-pound householders and 11 freemen.

Tralee is a rectory in the diocese of Ardfert, and in the
province of Cashel, now united to that of Dublin : the

gross yearly value of the living is estimated at 454/. Is. 7{d.,

the net value at 377/. 16s. ; there is a glebe-house fit for

residence. In the Roman Catholic division the parish is

united with the greater portion of three adjacent parishes.

There is a nunnery of the order of the Presentation.

There were in the year 1835 nine day-schools in the parish

of Tralee : one of these, a free-school, with an average
attendance of 50 children, was under the superintendence

of the rector, and was supported by a grant from Erasmus
Smith's fund, and by contributions from the clergy of the

establishment ; a second free-school was under the same
superintendence ; two others, free-schools, with an average
attendance of 500 children, were under the superintendence

of the Roman Catholic clergy, and were partly taught by
the nuns of the Presentation ; the other five schools, with
an average attendance of 35 children each, were respect-

able schools, kept by ladies, and supported by the payments
of the pupils.

The county fever-hospital, the county infirmary, with a
dispensary attached, are at Tralee ; and there are two
asylums for the poor, a neat row of almshouses, a tem-
porary asylum for lunatics before sending them to the
district asylum at Limerick, and a prosperous savings'

bank.
Races are held near the town, and a yearly regatta in the

bay. There is a chalybeate spring about three miles west
of the town, it is not in Tralee parish, on the northern
shore of the bay, round whicha small watering-place has
risen up, called ' the Spa of Tralee,' or more concisely

'Spa.' There is an excellent strand for bathing. There are

several gentlemen's seats round Tralee. Good limestone
for building is quarried near the town.

(Reports of Commissioners, and other Parli>i,v alary
Papers; Lewis's and Carlisle's Topographical Di iion-

aries ; Dublin Almanack.)
TRAM-ROAD, a road prepared for the easy transit of

trams or waggons, by the insertion, in its surface, of
smooth beams of wood, blocks of stone, or plates of iron,

as wheel-tracks. It is therefore a kind of railway, adapted
for the passage of vehicles with wheels of the ordinary
form. Of the early kinds of railway which bear the cha-
racteristics, and frequently also the name, of tram-roads,
an account is given under Railways, vol. xix., pp. 240,
246 ; and of the mode of constructing tram-ways in ordi-

nary roads, and their advantages, a notice will be found
under Road, vol. xx., pp. 33, 34.

TRAMMELS, the name of the Elliptic Compasses,
described in that article, in which a bar carrying a pencil
is guided by two pins which move in grooves.

TRA'NI, a considerable town of the kingdom of Naples,
situated on the coast of Apulia in the province of Terra
di Bari, is an archbishop's see, whose archbishop is also
bishop in partibus of Nazareth. The Gran Corte Civile, or
court of appeal for civil suits, of the two provinces of Terra
di Bari and Terra d'Otranto, and the Gran Corte Criniwale
of the province of Bari, hold their sittings at Trani. The
town is well built : it has a castle, which was built by the
emperor Frederic II. ; a handsome cathedral with a lofty

tower, and several other churches and convents ; a harbour
for small vessels; and about 15,000 inhabitants, who carry
on a considerable trade in agricultural produce, especially

oil and corn. Trani is 8 miles S.E. of Barletta, 26 miles
N.W. of Bari, and 120 miles E.N.E. of Naples.

(N'eigebaur, Uema/de Italiens ; Serristori, Statistica dell'

Italia.)

TRANQUEBAR. [Hindustan, p. 208.1
TRANSACTIONS, PHILOSOPHICAL, are the volumes

containing the several papers relating to the sciences,
which, after having been read at the meetings of the
Royal Society of London, have been thought worthy of
being made public at its expense. In the aiticle Royal
Society there has been given an account of the publica-
tion of the first portions of the work, and of the number
of volumes which have appeared, from the time of its com
mencemcnt in 16C5, to the year 1841.

The papers are inserted in the volumes according as

they were presented, and consequently they are destitute

of any arrangement with respect to the nature of the

subjects to which they relate ; but in Dr. Thomson

.

' History of the Society,' brief notices of the m.i~-

important papers will be found, under the particular hnul-

to which those papers belong, and that work must therefor -

be considered as a valuable guide for those who wou'J
trace the progress of scientific discoverv in this countn
during nearly 180 years, which have elapsed sine* trr

formation of the Society : it is to be regretted howtif
that the work extends only to the end of the eighteentt
century. Dr. Thomson has arranged the subject* of tlv

papers in the ' Transactions,' under the following divi-

sions :

—

Natural History,

Mathematics,
Mechanical Philosophy,
Chemistry,

and to these are added several miscellaneous articles.

Under the first of these divisions are placed Botam
Zoology, Mineralogy, Geography, and Topography : anc

the number of papers on the first of these subject
amounts to about one hundred ; it is observed however, that

few of these were presented by members of the 8oci?tj

and that since the formation of the Linnean Society, ic

1788, none have been received in the ' Transacbon*.
Sir Hans Sloane, who was elected in 1684, was the principal

contributor, and his botanical papers are still of con-

siderable value. The physiology of plants was fira

investigated by members of the Royal Society, but tlv

discoveries which have been made during the pres*-n*

century have very much diminished the importance of the

earlier papers on this branch of Natural History- Th-.-

most curious are those of Dr. Grew (1670), on the anatomy
of plants; of Mr. Barrel (1727), on the growth of t!it

misseltoe ; of Dr. Smith (1788), on the irritability el

plants ; and the several papers by Mr. Knight which werr

read in 1799 and in subsequent years. Forty pape;* rela'r

to agriculture, but they are of early dates ; and the first u
a review (1069) of Evelyn's ' Sylva and Pomona.'

In the ' Transactions' are numerous detached papers .

;

zoology, and these contain descriptions of several specm
of mammalia, birds, amphibia, fish, zoophytes, &c. Sho.i

notices only of anatomical discoveries occur, and the

earliest is a paper (1691), by Clopton Havers, on the

structure and growth of bones: the ' Transactions' a. t.

however, enriched by several papers on compa rat i\
-

anatomy. Of Physiology, or the properties and functiut-

of living bodies, the number of papers is considerable, ai>;

they are classed by Dr. Thomson under the following
divisions :—Circulation of the Blood, Respiration, the

Action of the Skin, the Nervous System, Vision, Orgsr»
of Motion and Nourishment. The second, third, and fil'h

volumes contain papers by Mr. Boyle on respiration ; an i

among the later volumes will be found those of I>r

Currie (1792), and Mr. Brodie (1811), on animal hei'

there are also two curious papers on the temperature
which the human body is capable of bearing ; and recently

(1840), a valuable paper by Sir Charles Bell on the

Nervous System.
The Medical and Surgical papers are numerous; and

though they are on miscellaneous subjects, they constitute

a valuable repository of information on those "branches of

knowledge
; among them are some remarkable cases of

persons being burnt to death without visible cause, and an
account of the cases of death from the gaol-fever in 1700

;

there are also several papers relating to inoculation for the

small-pox, of which the first is in the volume for 1714 :

and a paper by Mr. Cheselden containing an account ol

the operation performed on the eyes of a boy who was
born blind.

The ' Transactions ' contain few notices relating u-

Mineralogy: among the earlier papers is one (1671) on
the formation of cloth and paper from amianthus, and
another (1731) on the first discovery of diamonds in

Brazil.

Under the head of Geology may be placed some im-
portant papers concerning the rocks which constitute the
crust of the earth ; and there are several on petrifactions,

on shells and zoophyte*, and on fossil bones. Among
them also is a paper (1711) on the origin of peat, by the
carl of Cromartie, and on mosses (1772), by Dr. Walker.
Forty-five papers have been published concerning the
earthquake at Lisbon, besides several on volcanoes, burning
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'al-pits, and on (he temperature of hot-springs. Mr.
["{ikins's ' Researches on Physical Geology* appear in the
• >lume for 1840. It is remarkable that most of the wild
-ivories which have been formed to explain the cause of

ne Noachian deluge and of the present state of the earth

iv to be found in the volumes of the ' Transactions.'

Among the papers relating to Geography and Topo-
raphy is one by Mr. Murdoch (1736), describing the
icthod of representing part of the earth's surface on that

f ii cone ; but the most important papers belonging to

liL'se subjects are those which contain Dr. Maskelync's
: sol vations (1775) on the attraction of mountains, and
ie proceedings relating to the trigonometrical survey of
ie British Isles by Generals Roy and Mudge and Colonel
<>lby.

The second great division is that of Mathematics, and
n this important subject the papers are numerous,
unong those which relate to the antient Geometry are

lie papers of Dr. Simson (1723), and of Mr. Brougham
I7U8), on Porisms; a problem by Dr. Pemberton (1703),

wneerning loci, and a paper by Dr. Horsley (1772), on
lie invention of Eratosthenes for determining prime
umbers. There are nine papers on the origin of the

me digits; in one of which, by Mr. Barlow (1741), it is

hown, from a date in the parish church of Romney, that

he Arabic numerals must have been known in England
i pout the year 1000. Of the rest, the most important are

no logarithmotechnica of Meroator; the papers of Dr.

lalley, Mr Cotes, and Mr. Hellins, which relate also to

"gurithms; the papers on the nature of equations, on
ru>3, and on annuities, also those which relate to the

u iio sections and to the quadrature of curves. In the

uter volumes will be found the important papers which
•ive been contributed by the eminent mathematicians of

lie present day.

Under the third great division, which is that of Meehani-
al Philosophy, are classed Astronomy, Optics, Dynamics,
Mechanics, Hydrodynamics, Acoustics, Navigation, Elec-

lieity, and Magnetism ; and among the papers relating to

iilroiiomy are those of Dr. Halley (1691, 1716), on "the

injunctions of the inferior planets, and on the transits of

>'enus; those of Dr. Bradley (1723, 1747) describing his

h>tovery of aberration and nutation ; besides the accounts

t Sir William Herschcl's astronomical observations. The
uineipal optical papers are those which contain Newton's
•xperiments on light (1672); Dr. Hal ley's paper (1693)
•imtaining formulae for finding the foci of optical glasses

;

\lv. Dollond's account (1758) of his discovery of the achro-

natic telescope ; and the papers on the recent discovery

;>! the polarity of light. To dynamics belong the papers
containing the mathematical theory of the collision of

Uxiies, by Dr. Wallis, Sir C. Wren, and Mr. Huygens
Hi08-9) ; Mr. Smeaton's paper (1776) on the quantity of

mechanical power necessary for giving different degrees
if velocity to heavy bodies; with those of Mr. Landen
i 1777) and Mr. Vince (1780) on the rotatory motion of

!'"dies. There are comparatively few papers on the sub-

j'-ct of mechanics : among them are those of Huygens and
! ['juke (1675) on watches : a valuable paper (1785) by Mr.
Vince on friction ; and one by Mr. Hodgkinson (1840) on
' lie strength of cast-iron pillars. With respect to hydro-
:\iiaruics and hydraulics, the most important are those of
> Ir. Canton (1762-4) on the compressibility and elasticity

'( fluids; and two by Mr. Atwood (1790-8) on the sta-

bility of ships. Mr. Smeaton has a valuable paper (1759)
"ii the power of wind and water to turn machines ; and
Mr. Vince (1798; one on the resistance to bodies moving
"i fluids. There are several papers on the suspension of

« uter in capillary tubes ; and there is one by Mr. Beighton

17:11), giving an account of the water-works at London,
ti-e papers on pneumatics consist chiefly of those which
mts contributed by Dr. Halley (.1080), Sir George Shuck-
i''-'.igli, and General Roy ( 1777 1, on the measurement of
" T„'hts by the barometer; with those of Greaves, Halley,

Hi'taiis, Hutton, and Count Rumford, on the force of fired

. mpowder. The principal papers relating to acoustics
are, one by Dr. Denham (1708) on the velocity of sound;
'.'id one by Dr. Young (1800) on sound and light. Those
liich come under the head of navigation consist almost

wholly of descriptions relating to the phenomena of
tides.

Almost every discovery in the science of electricity has

been made by members of the Royal Society, and the num-
ber of papers relating to this subject is considerable.

Among them are accounts of the experiments made by the
earliest electricians, Hauksbee, Gray, Dufay, and Desa-
guliers. Dr. Watson has a paper (1748) on the distances

to which shocks may be conveyed by conductors, and an-
other (1751) in which an account is given of Franklin's
' Treatise on Electricity.' There is a paper by the Abbe
Nollet (1748) on the effect produced by electricity on
water flowing through capillar)' tubes ; one by Mr. Wilson
(1759) on the heated tourmalin ; and another by the same
(1773) on the efficacy of blunt conductors: there are
also several papers by Dr. Priestley on electrical subjects

;

Mr. Cavendish's theory of electricity (1771) : Volta's ac-
count (1800) of the galvanic pile; and Sir Humphry
Davy's paper containing his great discovery concerning
the agency of galvanism in decomposing compound sub-
stances ; besides the highly valuable papers by Mr. Faraday
concerning his experimental researches in electricity.

Among the papers on magnetism are that of Dr. Brook
Taylor (1715) on the law of magnetic attraction ; the hy-
pothesis of Halley concerning the cause of the dip and
variation of the needle ; and Lt.-Col. Sabine's recent con-
tributions on terrestrial magnetism.
The Transactions are rich in papers on Chemistry, which

however are of a miscellaneous nature : among the more
important are, the paper of Mr. Brand (1736) on hydrogen
gas; that which states the experiments of Mr. Cavendish
(1783) to determine the components of atmospherical air.

There is a paper by Dr. Henry of Manchester (1797) on
the expansion of carburetted hydrogen gas by electricity

;

and one by Mr. Kirvvan (1786), containing an account of
his experiments on sulphuretted hydrogen gas.

There are many papers on the subject of Meteorology,
but most of them are merely diaries of the weather:
among them however is a paper by Dr. Heberdcn (1705)
on the rate at which temperatures diminish in the atmo-
sphere as the distances from the surface of the earth in-

crease.

Among the papers which Dr. Thomson ranks as miscel-
laneous are the few which relate to Antiquities : these con-
tain accounts of the ruins of Palmyra (1095), Pompey's
pillar (1767), the catacombs of Rome and Naples (1760)

;

and there are several papers on the discoveries made in

Herculaneum.
TRANSCENDENTAL, a mathematical term of de-

scription, the meaning of which is not very uniform. When
any particular formula is incapable of being expressed by
any particular range of algebraical symbols, it is, with re-

spect to those symbols, transcendental, that is, it transcends
or climbs beyond the power of these symbols. The word
was perhaps first used by Leibnitz (' Leipzig Acts,' 16S6),

who says, ' placet hoc loco, ut magis profutura dicamus,
fontem ajvrire transcenderttium quantitation, cur nimi-
rum quaedam problemata neque sint plana, neque solida,

neque sursolida, aut ullius ceitigradus, sed omnem aequa-
tionem algebraieam transcendant.' Here then is the first

meaning of the word; a transcendental problem is one the

equation of which is infinitely high, or contains an infinite

series of powers of an unknown quantity, so that its highest

degree transcends every degree.

To form an idea of what is now most commonly meant
by transcendental, it will be desirable to recapitulate the

steps by which algebra has arrived at its present state of

expression ; or rather, mathematical analysis, as those would
say who do not like to call the differential calculus by the

name of algebra.

And first we have the state which preceded the time of
Vieta, in which formulae were mostly described in words,
and the adoption of arbitrary symbols of quantity was only

of casual occurrence.

Next, we have the introduction of arbitrary symbols of

quantity by Vieta, but not to the extent of using arbitrary

numbers of multiplications, or algebraical exponents.
Here what we now call <i» was transcendental ; Vieta
could have described a" by a cubo-cuburu, or a7 by a
quadrato-quadrato-cubum, but a" had neither name nor
symbol.

Thirdly, we have the stage which began with Harriot

and Descartes, and which brought ordinary algebra into

substantially its present form. During these periods how-
ever geometry and arithmetic, without help from algebra,
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had brought into use sines, cosines, Sec., and logarithms,

which were then properly transcendental. The words
which described a particular mode of drawing lines in a
circle, or the result of many interpositions of geometrical

means between two given numbers, did not place those

lines or means among the objects of algebra, and gave no
clue to any algebraical properties.

Fourthly, we have the snort but interesting period in

which, before the formal invention of fluxions or the dif-

ferential calculus, infinite series began to be employed, and
the transcendentals last alluded to ceased to be absolutely

incapable of expression. This was the state in which
Leibnitz found the science when he first proposed to dis-

tinguish between algebraical and transcendental problems.
Fifthly, we have the period succeeding the invention

of the differential calculus, in which the areas and lengths

8ic. of curves could be expressed, whether they could be
reduced into older language or not, by the new signs for

fluents or integrals.

Sixthly, we nave an alteration which it might have been
supposed should have come long before, namely, the ex-

pression of the old transcendentals as recognised functions,

and the writing of them accordingly, as log x, sin x, cos x,

&c. Strange as it may appear, this was never formally

and steadily done till the time of Euler. And it is only in

our own day that the system has been completed by the

recognition of the number whose logarithm is x, the
angle whose sign is x, &c. as functions of x, and the adop-

tion of the appropriate symbols loaf"
1
x, sin

-1
x, &c.

Seventhly, a most important addition has been coming into

use in the present century, namely, the employment of de-

finite integrals asmodes of expression, not merely offunctions
of the variable of integration, but of other quantities which
only enter as constants, or which, if they vary, vary inde-

pendently of the variable used in integration. So powerful
is this mode of expression, that it may almost be suspected

to be final : and the word transcendental is rapidly ac-

quiring a new meaning. We predict that it will settle into

the following : a transcendental result will be one which is

incapable of expression except by a definite integral, or by
an infinite series which cannot be otherwise expressed than
by a definite integral.

In the meanwhile there are two senses in which the word
is used. The first is that just explained ; the second has
reference to the old distinction of algebraical and trans-

cendental. A function of x is algebraical when it is

finite in form, and x is never seen, nor any function of it,

in an exponent, nor under the symbols of a sine, cosine,

Sec, or a logarithm. No operation then enters with x
unless it be one of the four great operations of arithmetic,

or else involution or evolution with a definite exponent.
Thus in this sense of the word, log x and sin x are both
transcendentals. But in the modern sense in which trans-

cendental is not opposed to algebraical, but to that which
is expressible by ordinary means, log x and sin .r are not
transcendental, being among the most common of the pre-
sent modes of expression, and being, in fact, connected
with algebra in a way which, had it been understood when
these symbols were first used, would probably have always
saved them from the distinctive term.
The roots of equations of the fifth and higher degrees

are, properly speaking, transcendental : there is no mode
of expression except by infinite series. And, generally
speaking, and with the exception of a few cases in which
modes of expression have been invented and studied,

inverse functions are transcendental. And a result of

such inversions, even though, from our ignorance of its

real properties, it may be expressible by ordinary means, is

transcendental as long as that ignorance lasts. And it is

useful to observe that forms of the most different kind
may be connected together by such a relation as this, that
both are cases contained under the same transcendental.
To exhibit the arrival of one of these transcendentals of

inversion, as they might be called, let us take the equation
tf>v.<ft'x = <f>

r
<f>.r), where tf>'x means the differential co-

efficient of tf>.r. A large class of solutions may be obtained
as follows:—The equation y log y = C has an infinite

number of roots, two at most being real, and all the rest of
the form a + 1. Let a, b, c, &c. be any of these

roots, and let yfix be a function of x formed as follows :

—

+x=Aa+ Bo"+....

where one, two, or any number of roots may be taken .

pleasure : and A, B, Sec. are any quantities independent

.

x. Let
1 x be the inverse function of if-x, so t*.-

yfi

—

1

x) is x ; then yfi

1
a-— 1) is a solution of the > r.

ginal equation, or ^x — ^(<l>~
1 x—l) gives <f>i-.<p'j =

<t> (<f>x). Now 1 x is, when more than one root is usrC

inexpressible except by infinite series: that is, not mrr..
inexpressible in common algebraical terms, but even w,"
the assistance of logarithms and trigonometrical function-
Nevertheless, as particular cases of this solution, both •:

and x*) are found.
As science advances, quantities which are now caJU-i

transcendental will lose the name, and be received »mw:
the ordinary modes of expression of analysis. One of t.'

first of these will be the well-known function of n, wtv. ?•

is generally designated by r«,and is sometimes called tht

^ammo-function, sometimes the factorial function. I*»

expression is ft'
1
x*~

ldx taken from x = 0 to x = x

and when n is an integer it is simply 1X2X3X....X».
But when n is a fraction it can only be calculated by sena.
Nevertheless, as tables are now formed of its values, and «•

many properties and consequences of it are known, r

stands in as favourable a position for use as ordinary lojrv-

rithms at the end of the seventeenth century.

TRANSCENDENTAL, a technical term in philosophy
derived from the Latin tramcendere, to go beyond a oi
tain boundary. In philosophy transcendental sisnifa
anything which lies beyond the bounds of our experieoc.
or which does not come within the reach of our senses. !•

is thus opposed to empirical, which may be applied to »!!

things which lie within our experience. All philosophy
therefore which carries its investigations beyond the sphm
of things that fall under our senses is transcendental, and
the term is thus synonymous with metaphysical. Trans-
cendental philosophy may begin with experience, arx:

thence proceed beyond it ; or it may start from idct,

d priori which are in our mind : in the latter case philo-

sophy is purely transcendental ; while in the former it is <n

a mixed character. [Metaphysics.]
TRANSFORMATION, a general term of mathematjiv

indicating a change made in the object of a problem f
the shape of a formula, in such manner that the ori^ina!
problem or formula is more easily solved, calculated, >r

used alter the transformation. Thus it frequently hap-
pens that the solution of an equation is facilitated "bv re-

ducing it to another equation having roots which "bev
simply a relation to the roots of the former : asan instants,

we may refer to the solution of the cubic equation in th«

article Irreducible Case.
All the process of algebra consists in transforrrjatuw

from and after the point at which the problem to be soKt-u

is reduced to an equation : so that to write on this subjtt-'

in detail would require an article on algebra. A lew r» -

marks on the leading points which present theinseK
in transformations arc all we can here undertake lu

give.

It frequently happcjaJhat transformation points out the
nature of a consequeiwi in a manner by which the direct

reasonine of algebra is strongly confirmed and illustrated.

For instance, when we assert that a quantity has two squajo
roots, one positive and one negative, our assertion is easily

verified in its positive part: but it docs not follow by lb!

same reasoning that a quantity has only two square root»-

We may say that x4 = 4 is satisfied by x = 2, or x = —£
because 2x2 = 4, and — 2 x —2 = 4; but how are we to

say that there are no other values which satisfy this equa-
tion ? When we transform the equation x* = 4 into
(x— 2) (x 4- 2) = 0, with which it is identical, we then
that this product can only vanish when x — 2 or x-f C
vanishes ; that is, when x is 4- 2 or — 2.

Transformations frequently leave a point unsettled which
can only be determined by a subsequent species of experi-
mental test ; or, lest the word experimental as applied to
mathematical reasoning should give alarm, by a process of
detection which is to choose between alternatives which
the process of transformation leaves undecided. This fre-
quently happens when the nature of the transformation is

ascertained by means not of the expression to be trans-
formed, but of one of its particular properties. Yor in-
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stance, when we expand a nto a series of powers of x,

supposing we proceed upon the property a* X a'J =

a'+y, we find that there is no series fit to fulfil this con-

dition except

•• I AW
,
A3 a?

but we also find that this series is equally fit to fulfil the

condition, whatever may be the value of A. So far then
our transformation is effected : we see that one among the

series formed by giving values to A must be the series we
want, if there he any such series. If we make x — 1, we
1 lien immediately detect the condition winch is to give

the value of A, namely, that A must be so taken as to

make

A1 A*
«=1 + A+— + jpy + . . .

.

This brings us to the mention of a defect of reasoning
which has frequently vitiated mathematical works, namely,
1 he assumption of the species of a transformation, and the

supposition that only the character of the details remains
to be settled, or the individual of the species to be picked
out. In the preceding case, for example, it is often stated

as follows :—' Required the expansion of a' in a series of

powers of x.' The form of the series is then assumed, say

// + qx + rx* + and by the use of the property above
alluded to, it is found that the series must be of the form
1 + Ax + i A'x*+ .... But, as noticed in Synthesis, all

I hat is here proved is, that if ox be capable of expansion
in integer powers of X, the expansion must be of the form
1 -f- Ax + .. .. It is true that, looking at what we see in

ilgebra, that science might be strongly suspected to have
1 peculiar power of rejecting false suppositions, or of in-

licating their falsehood by refusing to furnish rational

vsults : thus it certainly does generally happen that when
ve attempt to select from among series of integer powers
he one belonging to an expression which really has no
•uch series, we find infinite coefficients, or some other
varning. But it is too much to ask of a beginner that he
hould take it for granted that algebra has so peculiar a
noperty ; nor, in fact, is it true that such a property is

|itite universal. It is necessary therefore to watch all

ransformations narrowly, both in their general as well as

heir specific form : first, because there can be no sound
L'iisoning without such caution ; next, because, though it

< true that in many parts of algebra the science will refuse

0 acknowledge and obey a false assumption of form, yet it

; almost impossible to draw the line at which this refusal

nds, and the idea that such a power is universal in algebra
.ill lead the student to many a serious difficulty in the

iirher branches of mathematics.
TRANSFORMATION OF COORDINATES. We in-

nd this article purely for reference : that is, supposing
ie subject already known, we mean only to put together

le formulae in such a manner that any one can be used
t once.
Rectilinear coordinates are the only ones which are usu-

!ly transformed; such a thing rarely, if ever, happens
ith polar coordinates, except in investigations each of

inch has its peculiar method. And first we shall con-
fer rectilinear coordinates in one plane, and afterwards

1 space. What is usually wanted is to express the coor-

1 nates of a first system in terms of those of a second, and
ibsequently given, system.

And first as to coordinates in one given plane.

1. Both systems oblique. Let x and y be the old coor-

inates of a point, x' and y' the new ones. I^et a and v

v t he old coordinates of the new origin : 9 the angle made
y the old coordinates :

<f>
the angle made by the axis of

1 with x : 41 *he angle made by y' with x. Angles are

1 be measured as explained in the article Sign : thus the
i^le made by x1 with .r means the amount of revolution

hich would bring the positive part of x into the direction

t' the positive part of £, the revolution being made in the

isitive direction.

9-a

P. C, No. 1567.

y—v=
sin

<ft

sin 9
x'+

sin i/r

sin 9

2. The old system oblique, the new one rectangular.

Here (ft is a right angle, and

y-v =

sin (9— <j>) cos (9— tf>)

sin 9

sin <ft

x' +

sin 9

cos <f>

sin 9 sin 9 *

3. The old system rectangular, the new one oblique.

Here, in (1), 9 must be a right angle.
v--' .

v< /••*..» »•*>!» ; , •

;r—p = cos <£..r'+ cos \j/.y'

y-v = sin <£.z' + sin >|>.y'.

4. Both systems rectangular. Here 6 and <p— tft are

both right angles.

x—p= cos <f>.x'— sin (jj.y
1

y— v = sin <£.x'+cos <jfi.y'

5. The coordinates of the new system parallel to those

of the old one. Here

x-fi = x\ y-v=y'.

In any of the preceding cases, if the new and old origin
coincide, we have only to make /i = 0, v = 0, and use the
formulae accordingly.

Next, when the coordinates are those of points in space.
The only two cases which are particularly useful are when
both systems are rectangular, and when the new one only
is oblique. Let x, y, z be the old coordinates, and Xi, ft,
z\ the new ones. Let X, /», v be the old coordinates of the
new origin, and let the angle made by Xi and yi be £, that

of yi and zi be £, and that of zi and Xi be i;, which we
may thus denote :—

/\ /"y /s
a-iyi = £, ^1^1=5, z,x

}
= ri.

Then we have the following formulae :—

x— \= aXi +Py> + yzi

y-^a'xx +^'y l+ 1'z l

z- v = a"x,+/i"y 1+y"z,.

Where the meanings of m, fi. Sec, and the connection of
those meanings with the places of the letters in the for-

mulae, will be easily caught from the following :—

a = cos x Xi, /3 - cos x yi, y = cos x zi

a'=cosy;E„ /?' = cosyyi y'=cosyzi

a"=cos zxi, /3"=cos zyi ' = cos Z Z\.

And a, a', &c. are subject to the following six con-
ditions :—

««+a"+a"»= l /3r+^/+/3"y" = cos C

>3
a
+/3 fti+y3"»= 1 r«+ rV+ y"a" = COS n

J-*+/
4+r"8= 1 a/3+a',3' + a"/3" = COS ?.

This case is not much required : the following, in which
both systems are rectangular, is of the highest importance.
When"we speak of the angle made by two axes, we mean,
as before, the angle made by the positive side of one with
that of the other; but, since only cosines are used, the
direction of revolution is immaterial. If both systems be
rectangular, and if they have the same origin, we have
two sets of equations, each of which follows from the other,

one set being in each column : the meanings of a, a', &c.
being as before,

x=ax, +py, +yz,
y=a'x

l +p'y, +/z,
z=a"x,+^"y l+y"zl

a'+ a"+ a"'= l

/3«+/3"+/3"2=l
r
!
+r'"+r"

i=i

/3y+0V+i3V'=O

x
l
=aX+a'y+a"z

y t
=lix+i}'y+(}»z

*i=yx+ y'y+y"s

«*+ 0s + 7* =1
a"+/i" + r'«=l

a"'+fi"'+y"i=l

a'a"+/3'/3"+/Y"=0
a"a+P"i}+y»y=0

\ou XXV.-R
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Besideswhich, each of the quantities a, a\ &c. may be

expressed in terms of the others, as* follows :—

asjSV'-y'/J", /3=r'«"-«V'. y=a'p'-Pa"
a'= 0"y - y'% /3'= y"a -a"y, y'= a"0 -/J"a

o"= 0/ -y/3', 0"= ya' -ay', y"= a/3' -/3a'.

For the mode in which these nine quantities are made
to depend upon three, we must refer to works on me-
chanics, in which such reduction is particularly useful.

We avoid giving it here, because trifling differences exist

in the manner of taking the quantities to functions of

which all the rest are to be reduced, so that no set of equa-

tions can be given which can be called universal. As far

as we have gone, the expressions of all writers are the

same, though the letters used are not always alike.

TRANSFUSION OF BLOOD is the operation of trans-

ferring the blood of one animal into the blood-vessels of

another, and is sometimes beneficially employed for

reviving those who are nearly dying after severe haemor-

rhage. The operation had long been used as a means of

experiment, and in the vain hope that by injecting the

blood of a healthy man or animal into the vessels of a

diseased one, the health of the latter would be restored
;

but it had rarely been employed for its only useful

Surpose, till Dr. Blundell, after a long series of well-con-

ucted experiments on animals, proved that it might be

safely and advantageously employed in men. His obser-

vations are published in his ' Physiological and Patho-

logical Researches;' and since his revival of the ope-

ration, the lives of many persons have been saved who
were, in all probability, dying from the loss of blood

during or after surgical operations, during gestation, and

in other circumstances. The operation has indeed often

failed ; it has often been unnecessarily performed; and its

performance is not unaccompanied by danger to the

patient ; but still there is sufficient evidence of its high

utility in cases which, without it, would have been quite or

nearly hopeless, to warrant its being resorted to under the

guidance of a sound judgment.
The- chief instruments employed in the operation are a

syringe, with double pipes, a basin of appropriate form,

and a fine tube fixed on one of the pipes of the syringe.

One of the veins of the arm of the patient being opened
just sufficiently to admit the point of the tube, and fixed

by a probe, blood must be drawn through a free opening

in the vein of some healthy person, and as it flows into the

basin must be slowly sucked up, without any mixture of

air, by the syringe. When the syringe is filled and care-

fully cleared from all air by forcing blood up to the very

point of the tube, the latter must be introduced into the

patient's vein, and the blood steadily and slowly injected.

Four or five ounces are often sufficient to revive a patient,

and if they produce head-ache, flushings of the face,

tendency to fainting, and other unpleasant symptoms, the

transfusion should oe arrested ; but if not, the injection

should be continued till it produces some good effect, or

till a pint of blood has been transfused. Beyond this it is

not safe to carry the operation, nor is it likely to be
beneficial. A second or a third injection may be em-
ployed when the state of the patient seems to render it

necessary.

The experiments of transfusing the blood of various

animals into the vessels of man proved only mischievous

;

and those of transferring the blood of an animal of one

species to the blood of another species are of too little

interest and have produced too few general results to be
worth recording here. The injection of various medicinal

substances into the veins has been tried, but its effects are
' not sufficiently different from those produced by the

ordinary mode of taking medicine, to render it advisable

to submit to an operation which is itself dangerous. All

the important facts relating to the subject may be read in

an article on Transfusion, by Dr. Kay, in the ' Cyclopaedia,

of Practical Medicine,' and in the works from which he
quotes.

TRANSIT, or TRANSIT INSTRUMENT (Inttru-

ment drs Passages), was invented by Romcr about the

year 1690. The description is to be found at page 47
of the ' Basis Astronomiae,' by his pupil Horrebow, Havniae,

1735 ; and we recommend the perusal of this book, which
contains an account of Romefs inventions and methods,

to all those who, reading Latin with moderate e*ae, Ceel i

desire to learn the origin of modern practical astronomy.

The object of the present article is to give such at

account of the transit as will enable any one to u*e h

with tolerable success. Those who wish for more perfect

information must consult the introductions to the Greec-

wich, Konigsburg, Dorpat, Cambridge, Edinburgh, &c. Ob-

servations. Our type will be the portable tranaU-instra-

ment, leaving the reader to accommodate what is here sui

to the powers of his own instrument, or to the peacbe

of the observatory which he adopts for a model.

There are three principal parts expressed in the plate

The iron stand, carrying the Y's with their adjustment!

the telescope, inserted at right angles through an axis with

a small vertical circle for finding or verifying stars ; sad

the cross level. The stand is made of cast-iron, and shoali

be of great strength, though perhaps that which is hot

figured would be found inconveniently heavy if the instru-

ment is often moved. The Y's are contained in brut

pieces, strongly united to the tops of the two upright*.

The left hand Y has a motion up and down, which is givet

by a milled screw partially seen immediately under tat

pivot. The right hand Y is moved in azimuth by a sere*,

the milled head of which is seen projected upon the lantern.

In portable instruments it is very convenient to have thu

lateral or azimuthal adjustment made by screwing againr.

a spring, as it is in this instrument. In fixed obeervatone.

the adjustment is made by two antagonist drawing screwi

one of which is tightened and the other loosened ; tai

indeed this is the general construction of instruments u
every size, and is the most solid fixture. But it is so con-

venient to be able to move the instrument at pleasure is

azimuth while actually looking through the telescope, the

we should strongly recommend the adoption of the counter-

spring whenever the instrument is small, and is either fc

be frequently shifted, or is not furnished with a meridur
mark. The spring must press pretty strongly against the

screw, and there should be a clamping button in eaci

adjustment, to keep all secure.

The axis is made of two strong brass cones soldered cc

the central sphere. The sphere is cast hollow with r»o

shoulders, over which the cones slip. As this is the

most important part of the instrument, great care shouli

be taken of the fitting before the axis is finally put to-

gether, and the symmetry of the parts as to the centre

should be perfect. If the instrument is weak here, it b
utterly worthless. In the older English instruments tht

centre was a cube, and that form is frequently adopted a:

present by continental artists. The transit at Brucella
by Gambey, one of the largest and finest instruments e
the world, is so constructed. The essential requkiu
however is symmetrical strength, and any shape is good

which fulfils this condition. The pivots are soldered into

the extremities of the cones, and are turned after the whok
is fixed. One of them is pierced to admit light into tin

axis. In large instruments the pivots have an outer sur-

face of steel, which is less affected by wear. Greater car
is required to guard steel pivots from rust,* and the turnia:
must be performed with a diamond cutter, as the hard
knots to which steel is subject resist and jar the ordinary
cutter out of its place. The pivots should be turned prem
nearly to the same diameter : the marks of the tool an
ground off afterwards by collars which are made to fit close'

v

on the pivots, and are changed and reversed from time U
time. When the surface is perfectly formed, the grindinf
should be discontinued, as a small difference of size in the

pivots is of little consequence, while an alteration of the

cylindrical form of the pivots, or of the direction of their

axes, ruins the instrument. The perforated or illuminated
end of the axis is on the right-hand pier in this figure.
The light of the lantern shines through this and lights up
an annular plate in the centre, which makes an angle
of 45° with the axis and with the telescope, and thus lijrjit

enough is thrown down to the eye-end to illuminate the

field very vividly, while the opening allows the ray*
from the object-end to pass without impediment. The
Quantity of light may be regulated by a contrivance for

iminisliing the aperture of the lantern, or by a shade
passing between the lantern and the pivot. In souk

* When the instrument U mall and frequently out of urn, it ihonU fa* ir
moved (torn th« X\ and the pirgU protected by capt which dip dotlj iw
them.
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Transit Instrument.

transits there is a contrivance foraltering the angle of the
central reflector in the body of the instrument ; but
this, although very handy, is objectionable, as affecting
the symmetry of the instrument. In a thirty-inch transit

the lantern is within reach, and may be twisted a little, so
as to reduce the light at pleasure. The setting circle,

with its level and clamp, are towards the illuminated end
of the axis. The tail-piece, which is attached to the ver-
niers and level, is held between the rounded ends of the

two screws at a. By screwing one and loosening the

other, the bubble of the level is brought to the middle,

when the vemier points out the reading of the circle.

There is a lens and reflector, for lighting and reading off

the circle. The instrument here figured has a vernier

which reads single minutes ; but the vernier is inconve-

niently long for a fixed lens, and we should prefer reading

to every if, which is more than- sufficiently near for find-

ing or identifying stars. If the small circle is carefsUly

* R 2
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looked at, two out of three small screws are seen which
fix the circle to the axis. When these are released, the

circle will turn freely round. This contrivance will save

some trouble when an instrument is used for a long time

in the same place without reversing, but is scarcely worth
being applied to one which is frequently shifted or reversed.

The clamp for fixing the telescope in altitude and the

slow-motion screw are seen at b. There is a caution to

be given here. The tail-piece should never be tightly

nipped, unless the instrument is used for observing declina-

tions, and it and the tangent screw must be released

when the observer uses the azimuth screw for bisecting

any object, such as a mark or a star at a given mo-
ment. In large transits there are generally two small

circles fixed on each side of the transit towards the eye-end.

They are here more convenient for setting, and it is

easy to pass rapidly from one star to another, when both
the circles are previously set. There is great diversity in

the graduation of the setting circles. In large instruments

which are used for some time in the same position, it is

best to make the verniers read polar distance or declina-

tion, re-adjusting the circles whenever the transit is

reversed. With a portable transit, which is or ought to

be very frequently reversed, a graduation to altitudes one
way, which becomes zenith distances when reversed, is per-

haps as convenient as any, though a slight computation
for each star is required to form a working catalogue.

The telescope in this instrument is not inserted in the ordi-

nary manner. The central portion, from c to d, is in one
tube, pierced on the right side to allow the light to pass,

and soldered at e and / to the central sphere. The
reflecting plate is fixed in this telescope, and can be turned
to throw the light up or down. The object-end and eye-end
are screwed on at c and d, and are interchangeable. The
telescopes are usually in two pieces, which are screwed
into the central sphere at e and /. The advantage expected
from the present construction is, that there is firmer screw-
hold and less leverage for any blow orrough handling ; and
that by interchanging the object and eye end, fresh portions

of the pivots are brought into action, thus diminishing
wear and equalizing minute errors of form or flexure.

The object-glass of the telescope should be carefully se-

lected, and ofas large an aperture as will show a good image.
The superiority of a large instrument over a small one is

wholly in the increased optical power. In all other respects
it is probably inferior, t. e. if the support of the smaller
instrument be as solid as that of the larger. There are
seven fixed vertical wires at equal spaces, and two hori-

zontal wires, between which the star is observed. The
head of the micrometer is shown at g. A small prism for

observing stars near the zenith is slipped on the eye-piece
when required, as at A.

The level ridet on the pivots with its Y's. There is

a pin at each end, which drops into a fork at f , to hold the
level safely and upright. This is completely seen at the
left pier. At this end is the adjustment for setting the
level tube parallel with the axis. At the other end is

an adjustment for raising or depressing that extremity
of the level. The level should be very sensible and of
the same curvature throughout. The graduation we have
found most convenient is to have the principal divisions
to 15" and the subdivision to l"-5, numbered as units and
tenths, which, though erroneously, is briefly described
by calling the units seconds of time. If this scale should
be too fine for the level, a principal division to 30" and
subdivisions to 3", but still numbered as units and tenths,

will be found equally convenient. The riding level is

generally applied to the instruments which are so large,
and consequently the piers so high, that a man cannot
apply the level safely while standing on the floor, and also
to small instruments, of necessity, when they are clamped,
as this is, to the pier. For a transit between stone piers
which does not exceed five or six feet, we prefer a swing-
ing level, which may be applied and read while standing
on the floor.

When Troughton undertook, much against his will, to
construct a ten-foot transit for the Royal Observatory, he
adopted a very ingenious mode of uniting the cones and
the telescope with the central sphere. The description will

be found in the • Phil. Trans.' for 1826, p. 423 : that part
which treats of the construction of the instrument is from
Txoughton's own pen. He also added four braces, to con-

nect the telescope with the axis. We are not disposed t)

attach much value to this mode of connecting the axis sorf

telescope, which moreover requires very accurate fittingi

The braces are positively injurious, unless they are exact]?

and at the same moment exposed to the same terxrperatnrt

It is said indeed, in the memoir just mentioned, that whc
the antagonist braces were exposed to very different teo-

Seratures, the instrument continued to preserve iU font

r so, the experiments simply show the centre-work to hsx»

been so strong that the braces could not disturb it, in whua
case they are merely useless. At Cambridge the braces wen
found to derange the instrument, and were consequent}.,

removed, to the great improvement of its steadiness.

There is no great difference of construction betww
different transits, except what we have already mentioned
It is desirable even for the smallest instruments that thr

supports should be of stone when they are not perpetuslfr

shifted about. The Y's then are separate pieces fixed br

screws to plugs let into the stone. For small transits tb*

stone may be in one or three pieces, according to the ext.

When practicable, the piers should be high enough ind

wide enough apart to let the observer stand or lie doire

between them. This saves perpetual meddling with the

eye-piece and the eye is less strained. We have aires/!;

remarked that the performance of a well-made transit de-

pends rather on the permanence of its fixing than anvthia:
else. It is to the greater care bestowed on the foundation
of large instruments that much of their superior perform-
ance is to be attributed.

The principal use of a transit instrument is that of deter-

mining the exact moment when a celestial body passes ttv

meridian of the place of observation. Now the meridiar
is a great circle which passes through the zenith *rJ

the pole, and the instrument is adjusted when the line cf

sight * is a portion of the meridian during the whole rota-

tion of the telescope.

As in all other instruments, the telescope is first to be

adjusted for distinct vision. Put on a tolerably high power,
and slide the eye-piece out and in till you see the win?
sharply without straining the eye. Then direct the

telescope to a bright star or a double star ; and if the

image of it is distinct, the telescope is in focus. If nut.

release the screws at k, and draw the tube out or push it ic

until,the image is as perfect as you can make it. There u
another opposite screw to k, and the exterior holes alio*

a little play. Some trouble and guesswork may be saved
by making two slight scratches on the eye-piece where the
sight of the wires and of the star are respectively most
perfect, and drawing the principal tube out or pushing it

in this quantity. The operation has succeeded, if, in view-
ing a slow-moving star, like Polaris, there is no shiftiru:

between the star and the wire which bisects it, while tbc
observer moves his head laterally. This adjustment u
generally best made by the instrument-maker, and as it a
not liable to alter, we should prefer to have the telescope
tube cut the proper length upon his responsibility, so that
the position of the wire is permanent. When this adjust-
ment is completed, the telescope must be turned on some
tolerably distinct object, which is to be bisected by the
middle wire near the upper part of the field : if on raising
the telescope it is also bisected at the lower part of the
field, the wire is perpendicular to the axis ; but if not.
the tube is to be twisted without altering the focal length
until the object comes half way to bisection : the bisection
is completed by the azimuth-screw, when the object ourht
to be seen bisected at the top of the field when the tele-
scope is depressed. One or two trials will suffice far this
purpose, and then the screws at k must be tightened.
The first of the principal adjustments is that of setting

the line of sight at right angles to the cross-axis, when it

necessarily describes a great circle. A distinct object
must be selected not far from the horizon, and bisected by
the middle wire, using the azimuth screw. The axis u
then carefully lifted out of its Y's, and returned end for
end, or reversed, and (he object viewed again. It is

now to be bisected as before, half by moving the azi-
muth-screw, and half by the screw at / and its anta-
gonist, each of which draws the plate on which the wires
are fixed. The operation must be repeated until no dif

• W« dull mk »l present m'lf there were only one fixed wire in ihe
tebeeope. vii. the middle vertical win. The tubnquent modincaliaa «m
owe no difflealtj.
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erence can be seen in the bisection, whichever be the

>osition of the axis. When there is a micrometer, the

tperation is somewhat easier. The micrometer wire is

>rousfht first on one side and then on the other of the

:entre wire, so as just to shut out the light between them,
ind the mean of these two readings is the reading of the

:ero point, that which corresponds to the exact superposi-

ion of the wires. The distinct object is bisected by the

micrometer wire ; and we will suppose that the screw has
.o be turned three revolutions for this purpose from its

:ero position. Now reverse the axis, and suppose the

nicronieter has only to be moved two revolutions from its

tero to bisection. The half-way, or two revolutions and
l half, is the distance which should be shown. Carry the

nicrometer wire two revolutions and a half back from its

ast position, and that is the position which the centre wire

ihould occupy. If the joint thicknesses of the two wires

^previously determined) equal ten parts, carry the micro-

meter five parts still farther back, and bring up the middle
wire to touch it by the screws at / as before. The error of

;ollimation is now corrected, as will be found by repeating

:he observation. The collimating screws have generally

i capstan-head, which is awkward, and indeed dangerous

10 near the eye ; and we think the square head, which is

turned by a tey, is more manageable. The screws should

be drawn tight, but not forced. We have here followed the

usual rule of directing the observer to select a well-defined

object near the horizon. If the pivots of the axis are equal,

the mark may be considerably elevated or depressed with-

out introducing any error ; and an object which is not very

distant may be seen sharply defined when the aperture of

the object-glass is diminished. In fixed observatories there

is usually either a meridian mark north and south at a consi-

derable distance, or two near marks, which are made distinct

by interposing lenses. At Greenwich and Cambridge a south

meridian mark is combined with a supplementary transit in

the north slit : at Oxford two near marks are made visible by
lenses fixed in the observatory slits. By usingnorth and south

marks at the same time, you are warned of any alteration

in the Y's during the reversal, which, when the instrument

is heavy, is always to be feared. Such shilling would cause

the error of collimation to appear different according as it is

taken from one or the other mark. In standard observato-

ries the error of collimation is not actually corrected unless

it is large, but measured by the micrometer, as we have

described, and the effect thus allowed for by calculation.

When the illuminated end is west and telescope pointing

south, let the middle wire appear to be 3-263 Revolutions

to the right-hand of the collimating mark : as the tele-

scope reverses, this means that the transit points 3-263 R.

to the left of the mark, or to the east. Now reverse the

telescope, the illuminated end is east, and suppose the

middle wire still to appear to the right of the mark, but

only 3-187 R. These observations are best made on a calm
cloudy day ; often, after rain, the mark, if distant, is seen

sharply and steadily. If there were no error of collimation,

the micrometer should give the same quantity at both ob-

servations, or $ (3-263 R. + 3-187 R.), that is, 3-225 R.
The error in collimation therefore is 0-038 R., and the instru-

ment points to the east that quantity when the illuminated

end is west. The scale of the micrometer screw is known.
Let one revolution correspond to the space an equatorial star

would move over in 3" of time ; then 0 038 R. is the space

which an equatorial star would move over in 0,- 114, which
is get down as the error to be employed in calculation.

Now the effect of an error of collimation is to make the

instrument describe a parallel to a great circle, and distant

from it by the collimation error. If the instrument points to

the east of the south, it also points the same quantity to

the east of the north, and a star above pole will pass the

apparent before the true meridian. The correction there-

fore to be applied to the observed transit is +, and when
the instrument is reversed will be — . The time which a

star takes to pass between the two circles, or the correction,

error of collimation
is equal to the , or, in the supposition

' cos. declin. of star

we have made, is

—

*+0*-114 sec. declin. 111. end West-.

—0"-114 sec. declin. III. end East.

The sign changes for stars sub polo.

• Tha rotation of the earth require* the oppartnt place of a •tar to be

The next adjustment is to make the axis horizontal. I»
the poles of motion are in the horizon, the great circle
which the instrument, freed from collimation, describes,
must pass through the zenith. Put on the level, and bring
the bubble into the middle. Now rock it a little to and
from the observer, and see whether the bubble still remains
in the same place. If in pushing the level from you the
bubble runs towards the left hand, this shows that the level
tube itself is set askew upon its support, and that the left end,
being nearest the observer, is elevated by that motion above
the right end. Screw the small screw seen at m, and
release its antagonist (these are pushing screws) until a
considerable rocking motion scarcely moves the bubble at
all. There is generally a cross level, to show when the
principal level is upright ; and this should be brought to
nave its bubble in the middle, when the principal level has
been adjusted as above. The fork in the present example
serves the same purpose when the level itself has been
carefully adjusted. To level the axis, bring the bubble of
the level to the same reading at each end (the numeration
of the division is supposed to begin from the centre) by the
elevating screw at the left hand Y. Reverse the level
and bring the ends again to the same reading, half by the
elevating screw of the Y, and half by the two screws seen
at n, which raise or depress the level tube in its supports.
On returning the level to its first position, the bubble
should still be in the centre ; but if not, it must be brought
there, half by the Y elevating screw and half by its peculiar
screws; and the operation must be repeated till this is

effected, i. e. if the observer cannot or will not calculate
the effect of a small error, which may easily be measured.
If he can (and there are few observers at present who can-
not), the process is pretty much as follows. The graduation
being supposed to be units each equal to 15".

Illuminated end West. Telescope South. Altitude 45°.

Observer North.
Level.

East end of bubble 4*76. West end 5»-84.

The level is now reversed end for end, and the two ends
again read off

:

East end 5*-24. West end 5'-34.

Mean, East " 5' 00. West 5-59.

which is the reading which the level would show in both
positions if it were in adjustment. Hence the west end is

higher than the east by half* the difference, or by 0»-295.
The level should be applied in reversed positions several
times, and a mean taken.
Now let the telescope itself be reversed, and suppose

the following entries of observations to be made :

—

Illuminated end East. Telescope North. Altitude 45°.

Observer North.
East 4' -93 West 5- -60

5 -42 5 • 19

Mean East 5 • 17c Mean West 5 -425

The difference is now 0"-25, and the west end is conse-
quently too hiffh by half the difference, or by 0"- 125, a
result which differs from the former (Illuminated end West)
by0'-17. If the partial observations have been pretty
accordant (we suppose 0'- 17 to be the mean result of a
considerable number of observations), this difference be-
tween the values of the inclination, according to the
position of the illuminated end, must be supposed to be
owing to a difference in the pivots ; and if so, a little con-
sideration will show that to obtain the true inclination of
the axis in the two positions, £ of 0'- 17 must be subtracted
from the level error 111. end West, and must be added to
the error 111. end East. The true level errors therefore
are

111. West, +0'-295 -0»-042, or +0"-253;
111. East, 4-0- 12o+0-<-042, or 4-0-167.

By the mean of a great many careful observations made

iucreascd by 0*020G. cos. latitude X sec. of *'« declination. This comes to the

same thing as subtracting 0"'02lK> X cos. latitude from Hie enllimatii.n cor-

rection. In Int. 51°W this = b" -OH. The corrections for collimation boconia

-I-O' lul X W. dec. • 111. end West.

—0*1^7 X sec. dee. • III. end East.

* If the unit were SO", the went cud would be higher by the whole differ-

ence.
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when the temperature is steady* and the sky overcast, the
difference of the pivots, if it exists, is to be ascertained,

and the correction due to that cause is to be applied to the
indication of the level.

The error of inclination in the axis being measured,
the corresponding correction which is to be applied to the
observations is thus computed :—If the west end of the
transit axis be raised, it is clear that the circle perpendi-
cular to that axis will continue to cut the horizon at the
north and south points, but will pass to the east of the

zenith, from which it will be removed by an arc equal to

the inclination of the transit axis. All the stars above the
pole will therefore appear to pass too early, and those

below the pole will pass too late ; and if the inclination

be 15", the effect in time upon any star will be

cos zenith distance
1 : xl*

cos declination

Now the level graduated as we have described gives the

inclination in parts of which 15" is the unity; hence the
corrections to be added to the observed times of passage
of stars will be, using the previous example

—

cos zen. dist.
111. end West +0-253"X

Ul.endEast +0167-X

cos declin.

cos zen. dist.

of star

;

of star.
cos. declin.

The above corrections, for errors of collimation and
inclination, are purely instrumental; and, as the reader

will perceive, do not require any celestial observation.

Before proceeding to the third adjustment, that by which
the great vertical circle now described by the telescope

is made to pass through the pole, it will be proper to

mention how transit observations are actually made, and
then describe how this error is corrected or computed. The
instrument is in or very near the meridian ; a star on en-
tering the field is placed between the two horizontal wires.

It will then gradually travel through the field, describ-

ing a parallel to the horizontal wires, and passing over the
vertical wires in succession. The observer looks at his clock
a little before the star comes to the first vertical wire, and
counting the beats steadily forward by ear, determines as

well as he can the second and decimal of a second at

which the star is immediately under the wire. He writes
this down, counting all the time, and goes through the
same process at each of the seven wires with which his

instrument is furnished. When the star has passed all

the wires, he looks again at the clock to see that his count
is right, and then sets down the hour and minute corre-

sponding to the last wire. The habit of mentally counting
on to sixty while writing down the observation is easily

acquired. The estimation of the decimal of a second at

which the star is covered by the wire is a matter of more
difficulty, and, with some persons, requires considerable
practice.t The observer is to attempt to fix in his mind
the places of the star with respect to the wire at the pre-
ceding and succeeding beat, and to divide the second in
proportion to the two spaces. Thus if at 16* the star is

rather nearer the wire, before passing, than it is at 17*,

after passing, he sets down 16" -4: if ne judges the pro-
portion to be less than one to two, he sets down 16'- 3 ; and
so on. Finally the mean of the observations over the seven
wires is to be taken, which is to be used as the actual time
of transit. It would be desirable that an observer should
begin by learning to note the observation with consider-
able exactness, and, if it may be, under the care of a prac-
tised guide : but the observation is so simple, that every
one acquires the power who has the will to try ; and we
believe that with a little experience one observer is nearly
as good as another.

Before applying the instrument to actual observation,

• By adding the two readings together, you have the length of the bubble,
which, if the temperature it needy, will continue to be of the eame value
during the eeriee, but will grow •hortcr by heat The level should be
exposed mrne time before It is need. The coherence in the values of the length
m a proof of the goodneea of the observatione. If the bubble continue to be of
the eame length when the xero it changed, it is probable that the curvature b
uniform. After the level hae taken the temperature of Ihe air. about a minute
thould be given for it to eettle after each application, but not more than two.
The observer should learn to read Ihe level rapidly and boldly, aa the aoro
changea if ;i lhrht 1, held near to it for many seconds.

t Succeu will depend a good deal on the definition and magnifying power
of the telescope, and also on the sharpness of the wires and the bent of the
clock. The advantage of a distinct audible beat la very often entirely over-
looked by clock-makers who are not observers.

the adjustment of the level of the vertical circle must be
examined, which we will suppose to read altitude* when
the illuminated end is west, and zenith distances when the
axis is reversed. Having levelled the axis approximately,
bring the bubble of the small level to the middle by the
screws at a which hold the tail-piece, fix these firmly, svnd

then direct the telescope on some point, which. U to be

E
laced exactly on the horizontal wire if there is but one, or
etween the wires if there are two. Read off the vernier,

which we will suppose to give an altitude of 4*. Reve
the axis and repeat the former observation; ami
read the vernier, which we will suppose to give a zenith
distance of 87°. The sum of these readings is 91", while
it ought to be 90°, showing an excess of A a degree in each
reading. Now set the vernier at 86° 30', clamp the screw
at b, and, by the tail-piece screws at a bring the object to
its proper place between the wires; finally bring the?

bubble of the small level to the middle by the antagonist
capstan-headed screws, which are seen towards the end of
the level at o. The instrument will now show true alti-

tudes and zenith distanceswithin 1' if the operation has been
nicely performed. When the vernier reads polar HiitMf»
the vernier must be set to the polar distance of a known
star, the telescope brought to the star, and the bubble of the
tmall level afterwards brought to the middle. The latitude

of the place may generally be supposed pretty well known :

if not, direct the telescope to the pole star, or t Una? Mi-
noris, when near their upper or lower culminations, or to
the sun, or to any star which the observer can identify when
it is nearly south or north. The altitude or zenith distance
of a known object will give a latitude near enough fat-

finding a star from its catalogued place, or for instrumental
corrections.

We will now proceed to the azimuthal correction. If

the time is known from any other observations, the middle
wire of the transit may be made to bisect a star at the time
when by calculation it should pass ; and if this star be
Polaris or S Ursa? Minoris, the instrument will be very
nearly in the meridian ; but if the observer has nothing
but a transit instrument and a chronometer, he most place
it as near as he can guess in the meridian,* and level the
axis pretty carefully. A moderate knowledge of the
heavens will tell what known star is likely to pass soon

;

and the instrument having been set to the proper altitude
(or sweeping for it), the observer must wait patiently till

it enters the field. The observation is then made in the
manner already described. If the star is near the zenith,
this alone will give an approximate clock-error. Now
compute the time a star near the pole or horizon should
pass, and bisect the star by the middle wire at the com-
puted time. If the error in the position of the instrument
is too large to be corrected by the azimuth screw, the
stand must be shifted bodily a sufficient angle, and the
instrument levelled afresh. In two or three trials it is

easy to get the error within command of the azimuth
screw ; and the observer, if he dislike calculation, may con-
tinue getting his clock-error by a star near the zenith, and
then bisecting a star near the pole or horizon at the cal-
culated time with the azimuth-screw, until all stars,high and
low, give the same clock-error. The instrument is then
in the meridian and the clock-error is the true one. This
tentative process may however be considerably abridged
by a little easy calculation, which we will proceed to explain.
The errors of collimation and inclination being supposed

to be annulled, either by adjustment or calculation, the line
of sight describes a great circle passing through the seaxth
and not far from the pole. On drawing the figure, and
supposing the deviation to be to the east of the south and
west of the north, it will be seen that the effect of the
error is to cause all stars between the south horizon and
the zenith to pass too early, as well as all stars sub polo :

while stars between the zenith and pole pass too late.
The effect upon the passage of a star is proportional to
sin. zenith distance

cosin. declination
-
** star

-
If x be 88511,11611 to be th*

amount of the deviation to the east of the south, measured
in units, of 15", and the latitude of the place and the de-
clination of the star be denoted respectively by

<f>
and i, the

* If a line be drawn from Polaris between the fifth and sixth stars of the)
Great Bear, and a point taken in this line about lt° from Polaris, the t
directed to this point will scarcely he 1° from the meridian, w'ith a liul.
practice one may ensue nearer than this at oaee.
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<

correction to be added to the observed passage of each

sin (dt — h\
star in respect of the error of deviation is —.

—

; X x'.*r cos J

Now suppose two stars, * and s1 , to be observed, which
differ a good deal in declination, and let the values of

sin (d>— S)—

~

s
~^— f°r these stars be p and pf : then * + px and

** + plx are the times at which the stars would have been
observed if the instrument had been in the meridian. The
interval therefore between their transits thus corrected
(and also corrected for the rate of the clock, if necessary)

ill be equal to the difference of their right ascensions,
' h may be taken from the 'Nautical Almanac,' if the

are contained in its list, or must be computed from
rie good catalogue, if they are not. Let the right ascen-
ns of the two stars be o and a', and we have the follow-

equation :

—

(s' + pfx) - 0 + px) = a - a.

<** =
T^r— +

If the value of a revolution of the azimuth screw is

known, it is easy to correct for this error at once with con-
siderable accuracy. If x exceed 1* or 2*, it must be reduced
to those limits. Should x be negative, the deviation is to

the west of the south.

The accuracy of the determination of x depends, cceteris

paribus, upon the stars which are used for the computation,
»'. e. upon the value of the denominator of the above frac-

tion, which should be as large as possible. The most
favourable condition is, that both stars should be near the
pole, one above and the other below : I Ursae Minoris and
Cephei 51 Hevelii present this combination. It is always
desirable that one of the stars should be pretty near the
pole—Polaris, if possible. If the instrument is nearly in the
meridian, it is better not to touch the azimuth screw, but
to determine the value of x by grouping the stars together,

sin (<h - t)
in which .— is nearly of the

cos 8
magnitude with

the same sign. The value of x may afterwards be used to

correct each star separately, and the transits thus corrected
will be very nearly such as would have been made if the
instrument had been exactly placed in the meridian.

In fixed observatories the meridian error is obtained
when possible from consecutive transits of Polaris above
and below pole. The observations are corrected for col-
limation and inclination, and for the rate of the clock. If
the times of passage thus corrected differ twelve hours,
there is no meridian error ; but if the difference is greater
or less than twelve hours, the deviation may be computed
thus :—Let s and s' be observed times of upper and lower
culmination, corrected for collimation, inclination, and
rate : let a and a' be the apparent right ascension of
Polaris, taken from the ' Nautical Almanac ;' a- the devia-

tion as before
; -p and p' the values of for p0 _

cos c

laris above and below pole, which have different signs.
Then, exactly as before. .«— px, and i'+p'x, will be the
corrected times of transit, and

0'+ pfx) - O- px) = a'-a,

„r ,, W—

*

)-(*-*) i

or x= .—
.

p + p
When tnree consecutive transits are observed, there is no
need of taking any account of the rate of the clock (which
is supposed to go uniformly 1, or the change in right ascen-
sion of Polaris in the interval ; only a mean is taken of the
first and third transits, which is compared with the second.
The difference between these, divided by p'+ p, gives the
value of x. The sign may be made out by seeing whether
the passage from upper to lower culmination is too small,

* Throughout we shall assume Die latitude to be north : when tlic declina-
tion is tooth, the sign of S is changed, and (0— 8) becomes (<p + 8).
North of Die zenith the numerator is negative, and the correction is to l>c sub-
tracted between senilh and pole, nelow the pole the cos. c becomes negative
(reckoned through the pole}, and the correction becomes additive, as at first.

t Substituting for p- and p their values, the denominator of this frac tion

_ .i°0-«') slnO-.) .in (J-*)= T— = cos T> (tan 4-lan or =cosf r;
co. S cos i

r
ros 5 CM ii

Thi» bun ia the usual form for computing the atimuth by a high and low star.

and from lower to upper culmination too large, when the
deviation is to the west of north, and therefore to the
east of south, and the correction is to be added, or versd
vice, when it is to be subtracted.* In well-regulated
observatories Polaris is always observed when it is con-
venient, and often when it is not ; and the right ascension
of the star, as well as the position of the instrument, is

deduced from these double transits. When the right
ascension is thus perfectly known, single transits of Po-
laris may be safely used in combination with other stare,

to determine the azimuthal error for those times of the
year when the star at one of its culminations passes alto-

gether unseasonably. It is assumed, in this method, that
the position of the instrument is the same for twenty-four
hours ; or that it changes uniformly.

If the reader has fully understood what precedes, he will

have no difficulty in comprehending the mode of observing
and reducing the observations which is followed at Green-
wich and our principal observatories; but the private ob-
server cannot always command a site which is wholly to be
relied upon, and very seldom can afford the time for such
an uninterrupted series of observations as is required to give
full effect to the system just described. The precautions
to be taken will depend mainly upon the objects he has in

view, but, generally speaking, the private transit observer
will do wisely to take the places of the principal fixed stars

from the lists furnished by Greenwich, though he may
subsequently modify the values inter se by his own ob-
servations. Having done this, it will be easy for him to

fix any other object with perfect accuracy, or to determine
his time most scrupulously, although the steadiness of his

transit is not beyond suspicion, and his avocations or in-

clination should only allow him to observe by fits and
starts. We shall proceed to show how he may proceed
under different hypotheses.

If he has a distant mark or a collimating telescope [see

Collimator] with a micrometer to his transit, he pro-

ceeds exactly as we have described above to measure the

quantity and direction of the collimation, the quantity and
direction of the inclination, and then observes away, only
taking care to note as many standard stars as will give him
a correct clock-error, and at least some so far apart as will

enable him to detect his azimuthal error. If he observe
one or two stars near the pole, so much the better. Now
calling f the correction tor the clock at the mean of the

time of the observations of standard stars
; «, s1 »", &c, as

before the observed times of transit, corrected for collima-
tion and level as aforesaid

; p, p', p", &c, with their proper
signs, the correcting factors of the unknown azimuth .»•

;

and a, a', a", &c, the apparent right ascensions of the

standard stars, he has the following series of simple equa-
tions :

—

s + t+px =a
*' + i+px'=a'
*" + t + px"=a"
&c. Sec. &c.

Group together the equations in which the coefficient

of x is nearly of the same magnitude and with the

same sign.t and dividing each group by the number of
its component parts, so as to have c with unity as a co-

efficient, form at least two equations in which the

coefficients of x differ considerably, and subtracting one
from the other, a value of x will be found with its proper

sign. Substituting this value of x in each of the equa-

tions t= a —4—px, you will have as many values of > as

you have equations ; and taking the mean of those which
are derived from the quick moving-stare, you have a good
clock correction. Now if any other objects have been
determined, the right ascension of which is required, add
(speaking algebraically) the sum of all the corrections for

collimation. inclination, declination, and clock-error to the

observed transit, and you will have the apparent right

ascension.

But it most frequently happens that the observer has no
collimating mark and no micrometer to his instrument

;

• To prevent mistake, we shall always speak of the quantity which is to 1 c

applied to the observation to make it correct.

T If two known ctrcumpolar stars, like 5 Crass and Cophei 51 Hevelii. arc ob-

served, subtract one of these conations from the other, and you have mi equa-

tion in which a has a large coefficient, and therefore a good determination ; if

Polaris is well observed, use it *ini:ly, and group the standard stare together

which havo not more than :it>
J or 40° declination. It is \cr> desirable that tho

number of close circumpolars in the Nautical Almanac should be considerably

increased tjt this very purpose.
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nay, he may only hare a view out of a window * which
commands no distant or distinct object, and not be able to

see even the zenith, much less the pole. This last is the
greatest objection ; for the accuracy of the meridian ad-
justment depends chiefly upon getting stars near the pole.

To detect the error of collimation the observer must pro-
ceed thus :—After having carefully determined the incli-

nation of the axis, he observes as many well-known stars

as he can, especially getting them as high and as low as

possible for ascertaining azimuthal error. He must then
reverse the axis, repeating the measurement of the in-

clination, but by no means touching the elevating screw of
the instrument, and make a similar set of observations.

A series of equations must be formed for each position

of the instrument, which will be of the following form :

—

supposing «, «', «", to be the observed transits of the stars

corrected for inclination only ; q, qf, q", to be the values of
the secant of declination for each star respectively ; c, the
unknown value of the collimation error in the first position

(which becomes —c when the instrument is reversed) ; x,
the error of deviation ; and e the clock correction,

—

i+i+qe+px —a
t'+t+q'c+p'x=a?

and so on, for the stars first observed, and
s"+t-q"c+p"x=a"
t"'+t-f'c+p"'x=a'»

and so on, for the stars of the second set after the instru-

ment is reversed.

The mode of treating these equations will differ accord-
ing to circumstances. They might be solved by the
method of least squares ; but it is scarcely worth while in

ordinary cases to use any such refinement. Form four
groups, two in each set, those in which x has the largest,

and those in which x has the smallest coefficients, dividing
each group by the number of its component parts, so as to
leave t with unity for its coefficient. Call these equations
1, 2, 3, and 4. Subtracting 4 from 1, we shall eliminate c,

c will have a + coefficient exceeding 2, and x in the
most difficult case, t. e. when the observer can only look to

the south, has a small positive coefficient. Again sub-
tracting (3) from (2), we shall have c with a positive

coefficient exceeding 2, and x with probably a small nega-
tive coefficient. From these two equations c can be de-
termined pretty accurately. Substitute this value in equa-
tions (1) (2) (.3) and (4), group (1) and (3) together, and
(2) and (4) together, and we have a pair of equations
in which x has coefficients considerably unequal ; and by
subtracting one from the other, < is eliminated and x deter-
mined with tolerable accuracy. Finally, the substitution
of these values of c and x in the original equations will give
a satisfactory clock-error if the observations are good and
pretty numerous, even although the observer has not more
than 50* of clear sky to work upon. The times of transit

of other objects must be corrected by the quantities thus
found, and in this way apparent right ascensions may be
deduced with considerable certainty.
The clock correction should evidently come out the

same in both positions of the instrument, and the differ-
ences from the mean fall within the ordinary errors of ob-
servation. If this is not the case, and there should be
reason to fear any alteration in the position of the stand or
the Y's in the process of reversing, the values of x cannot
be assumed to be the same in both groups. If the time
should be required with extreme accuracy from such im-
perfect observations, the observer may alter the quantity
of collimation in his calculation till he does get the same
clock-error, although with different deviations, from both
sets. This may be done by one or two trials, but gene-
rally speaking the mean of the clock-errors from both sets
will be near enough, and not differ sensibly from the more
elaborate calculation. It is not however easy to get the
time very satisfactorily without being able to see the pole,
or at least the zenith.

In what precedes we have supposed the extreme case,
t. e. that nothing is to be seen north of the zenith, and
that x therefore pas always the same sign. The intelligent
reader will be guided in practice, not by the directions here
given, but by the value of the coefficient* of hit unknown
quantities, a discretion which some astronomers cannot
or will not use.

It is always desirable that the value of the three transit

* This ni the ate with Romrr, ind the transit Instrument rn Invented
precisely for such a situation. See ' Basis Astronomiss ' cap. 8.

corrections should be small (indeed the formulae are art

exact, when the errors are large), to save unnecessary
trouble in multiplying. The method of measuring the in-

clination implies that you can rely on the scale of the

level for the quantity measured, which is scarcely trot

when the amount exceeds a few seconds of space. Tbc
collimation error is easily brought within reasonable lirniti

if the observer has a micrometer, or can see any fix?c

object distinctly while he alters the screws. Tne ao-

muthal adjustment requires either an object of referenc-.

which is always the case in principal observatories, <r

adjusting-screws of which the thread and value art

known, but this can only give correct results when the lead

upon the Y is inconsiderable. Portable instruments, whicri

are really carried about and stuck at times out of a win-

dow, ought to have the spring to the azimuth-screw such

as has been described.

It is convenient that the clock should be a little alow and

have a small losing rate, the corrections for error and rate

are then additive : if the west end of the axis be the hiirbtr

and the deviation to the east of the south, the corrtcticr

for these errors will also be additive to the observed transit

of the greater part of the stars observed.

In most cases, the determination of the absolute time n
the place is wanted, and this cannot be got without the

level or some equivalent which tells how far the instm-

ment swerves from the zenith. But where it is tnereh

required to observe in a meridian, as in observing: for i

catalogue, it is more expeditious to change the form of tht

_ cos (<f>—S) . ,.
corrections. The two factors —:— X lnchnat- -r

cos o

sin (d>— l)

X deviation may be expressed by a correction
cos S

of this form : m+n tan I, wherem and n are two constants

to be determined by observation.* In this case the «lan

should be observed in zones, and when the sweeps an
not near the pole, it is easier to destroy the error of colli-

mation by adjustment very nearly than to allow for tht

error. The secant of declination varies very slowly, and

may be considered as a constant for the whole sweep,

within moderate limits, and for a small value of the colli-

mation, which may easily be reduced to 0*-l at once.

Suppose an observer to have this purpose : he observe* i

large set of stars nearly at the same declination, taking

care to have as many standard stars as possible »ho\r

and below the limits of his sweep, and it is proper to bait

several with contrary declinations. Now calling the ob-

served times of transit t, &c, he forms the following

equations with standard stars :

—

s+m+n tan i=o
s'+m+n tan 3'=a'

and so on. From these he composes two equations, oae

formed of all those in which tan S is positive and another

in which tan S is negative, and which therefore may bt

represented thus

:

X+m+nT=A.
2'+m-nV=A'.

v u • , o (A-S)-(A'-S')
from which n is found= •

f+T'
Substituting this value of n in the mean of the two equa-

tions, we have the value of m, and that with great exact-

ness, if the stars have been well selected, are pretty numer-
ous, and have been tolerably observed. To reduce the

transits of the other objects observed to apparent R. A.

nothing more is required than to add m+n tan I to the

observed transit, which, besides being a good deal shorter

than the method previously described, only requires a table

of natural tangents for computing the corrections.

Ifthe observations are made on or near the pole, where the

sec i varies almost as rapidly as the tangent, a sensible error

of collimation would mix itself up in the value of tan t. If

the pivots of the instrument are exactly equal, two series

* If i be the inclination as given by the level and n the deviation, then ex-

panding the numerators, the sum of the corrections

_ _ t (cos p . cos ) + sin f. sin t)+ J (sin f. cos >-eoa f tin t)

cos)

b i cos f -f-jsiof + (f jinp— Jcosf) tan J

which agrees with the formula given above, putting

m— t + i cos p+* tin f*

, « = i tin f— * cot f*

The formnla It easily deduced by drawing a figure and referring the transits

to the meridian which cuts the equator at the same point at the circle dnscribrs
by the telescope.
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might be observed in reversed positions of the axis, and as

in and n would have the sanie value in each, while the sign

of collimation changes, the determination of the latter

would present no difficulty. We have used another plan,

which in steady weather, when observations can be made on
consecutive nights and in large masses, is perhaps the best

for cataloguing. On the first night observe forty or fifty stars,

consisting of all the standards which pass and those stars

the places of which you wish to determine. These may now
lie scattered all over the heavens, so far as the method is con-
cerned. On the following evening reverse the instrument

and observe the same stars. The first night, each observed
«tar should be increased by i« + n tan S+ c sec <J, while the

second night the correction is m'+n' tan o — c sec t, the

collimation being supposed (as is found to be the case) to

be invariable in a well-made instrument, unless violence

is used. Now if we add the observed transits of each star

on the two nights together, and take a mean, the result

„ »»+»»' 71+n'
requires a correction of—5

1 5— tan S ; and the

collimation is eliminated. This new correction for the

mean of the two nights is exactly of the same form
as the original correction, call it M-f-N tan S, and M
and N are found by comparing the observed places of the

standard stars with their known computed places, just

as before. If the clock rate is sensible, the values of M,
preceding and succeeding the mean of the standard stars,

must receive a proportional correction, but it is easy to

make the rate of a good clock so small that in ordinary
circumstances this may be neglected. The rate may be
determined near enough by observing the same high star

both nights in the same position of the axis and measuring
the inclination by the level. From some trials of this

method, we should strongly recommend it in a steady
climate and where a large catalogue of stars is to be
formed. An error of 0" 1 would, we are convinced, be very
rarely found in the R. A. of stars so determined within 40" of

the equinoctial ; the computations are very short and can
scarcely be wrongly made, and there is only one computa-
tion of a mean place for two complete observations of an
apparent place. Writing the separate results under each
other, is an excellent check against those provoking small

errors which, when they once get admittance, are so difficult

of detection. It is a drawback that the computation does
not furnish the absolute time or clock error, if that should
be required for other purposes, without further calculation.

In this climate it frequently happens that the star is

visible during only a portion of its passage over the wires,

or the observer may lose some of the wires ; hence it is

necessary to have some means of completing the imperfect

transits, and ascertaining so far as possible at what time

the star would have passed the mean of the wires, if all

could have been observed. For this purpose a sufficient

number of complete and satisfactory observations is selected

(suppose the illuminated end to be west), and the difference

taken between each wire, and the mean of the wires.

Multiplying these numbers respectively by the cosine of

the corresponding star's declination,we have the differences,

such as they would have been if the stars observed had
been in the equinoctial. A mean of these is taken for

each difference, and the proper sign affixed. If a second
sgries be selected of observations made when the illumi-

nated end is east, and be treated similarly, nearly the same-

values will be found as before, but in reversed order, and
with different sisrns. A mean is taken when the number
is sufficient to give a satisfactory result ; and the logarithms

of the intervals between each wire and the mean, for an

equinoctial star, are set down for future use, discriminating

whether the instrument is Illuminated end E. or W. Now
suppose a broken set of wires is to be made up : take the

logarithms with the proper sign corresponding to each

wire, add to each logarithm the log secant of the star's

declination, and take the natural numbers corresponding to

the logarithms thus found, and you have the number of

seconds and decimals of a second w hich are to be addrd
(algebraically) to the observation of each wire to reduce

it to the mean wire. Of these partial results, a final mean
is taken. The numbers for reducing each wire to the

mean wire are found in the introductions to all the modern
observations.

The slow-moving stars, such as Polaris and i Ursa?

Minoris. are those best suited for determining the interval

P. C., No. 1568.

I of the wires, and this is one of the first points to which
' an observer should direct his attention, for he will ob-
serve a slow star as well at starting as afterwards, and as

he will probably make a good many broken transits, the

sooner he acquires the means of reducing them the better.

The declination of these stars is perfectly known for every
day from the Nautical Almanac, but there is a precaution
to be taken here, which is unnecessary with quick-moving
stars, as the path of the star being sensibly curved in

moving from the outer to the inner wires, the motion be-
tween the wires is not uniform. The exact formula is

sin distance of any wire from mean = sin time from mean
X cos. declin. star

;

and the equatorial interval may be computed by taking
the log sin of the intervals — log sin 15". instead of simply
the log interval in seconds of time, as in other stars. Or
if the following quantities be first subtracted from the
intervals observed, the ordinary rule may be followed :

—

Interval Olwerved. Correction. Interval OnierTeil. Correction.

4" . . . 0-0 21m . . . 1-8
8 ... 0-1 22 ... 2-0
12 ... 0-3 23 ... 2 3
13 ». . . 0-4 24 ... 2'0
14 . . .0 - 5 25 ... 2 -9

15 ... 0 - 6 26 ... 3 -3

16 ... 08 27 ... 37
17 ... 0-9 28 ... 4-2
18 ... 1-1 29 ... 46
19 ... 1 -3 30 ... 5 1

20 . . .1-5
This table may also be used when the broken wires of

a close cireumpolar are to be reduced. Compute the cor-

rection for each wire by the ordinary formula, and add to it

the number from this table corresponding to the interval,

before applying the correction to the observation of the wire.

As the stars sub polo pass the wires in a contrary direc-

tion, the numbers for reducing each star to the mean
wire must be taken from the table corresponding to

the reversed position of the instrument, or, what comes /

to the same thine, they must be reckoned backward with
changed signs from the table which belongs to the existing

position. When the interval between the mean wire and
the other wires is well established, the collimation error

must be referred to the mean wire after it has been mea-
sured for the middle wire. There is a way of measuring
the collimation, when the distance of each wire from the
mean is well determined, which is very useful in the absence
of a meridian or collimating mark. Polaris or c Ursae Minoris,

or any slow-moving star, is observed over the first four wires
(the inclination error having been previously measured)

;

the instrument is then reversed and the star is observed
over the remaining three wires, and the inclination again
measured. The first set of observations is reduced to the

mean wire by the known intervals at the horizontal position

of the axis. The second set is similarly reduced to the

mean wire, at the horizontal position. The difference be-
tween the tw o results, if the V's have not been altered by
lifting the instrument and setting it down again, is the sum
of the collimation in two positions ; and when this is divided
by twice the secant of the star's declination, the result is

the collimation error required. If the pivots are perfectly

equal, the levelling maybe omitted except as a precaution
against altering the Y's. When the time is wanted with

great nicety, it is convenient to observe a scries of stars

before reversim* upon Polaris or I Ursae Minoris, and a
second series alter. If the pole star has been properly

observed and reduced, and the collimation rightly de-
termined, the two series will give nearly the same clock-

error, and be a check on each other. The instrument

must always be used in reversed positions, for determining
the time, when this is practicable.

There is a curious anomaly sometimes found in transit

observations, viz. that two practised observers will make a
notable and constant difference in observing the exact mo-
ment at which a star passes a wire. Maskelyne first noticed

this singularity in his assistant Kinnebrook, who observed

a star 0" - 7 later than the Astronomer Royal. Bessel and
Argelander have a still larger difference ; and we found, on
determining the longitude of Biuxelles chronometrically,

that M. Quetelet, the director of that observatory, noted a
transit about U""8 earlier than Mr. Henry, one of the

transit observers at Greenwich : so that if the time at each

place had been simply taken from their observations with-
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out any allowance, the longitude would have been
erroneous on that account alone O*^, which might have
been either way. This shows how insecure all nice chro-

nometrical longitudes are, unless the same observer

determines the Time at both ends of the arc, or unless the

relative personal equation of the observers at each end is

carefully determined. It would be advisable perhaps,

where the result is very important and the distance con-

siderable, to reverse the observers, as it seems that fatigue

will, in some cases at least, cause a variation in the personal

equation, and that two observers may begin a night with

one difference and end with another.

If it were not for this latter circumstance, it would per-

haps be possible to train observers to observe alike, by ex-
hibiting the same phenomena of sound and sight (the re-

lation between which might be established mechanically)
to a class, and habituating them, like an orchestra, to keep
the same time ; and such a piece of mechanism would be
easily made, though there would be a difficulty in getting

observers to submit to the drill. We have found the fol-

lowing practice a good exercise for making the eye and ear

work together. The pointer of a clock, with, dead-beat
scapement, springs forward simultaneously with the sound
of the beat. Where there is a good deal of noise, and the

clock has a low beat, it is found necessary to have a second
clock called a journeyman, which strikes loudly and speaks
as it were for the transit clock. The observer makes them
beat pretty nearly together, and then listening at the prin-

cipal clock and noting the difference, he either pushes for-

ward or delays the pendulum of the journeyman to make
the coincidence perfect, and this ought to be continued until

he cannot distinguish between the two beats when standing
close to the transit clock. Let a person try to make this

coincidence by looking at the transit clock and listening

to the journeyman, and if he can, or can very nearly do
this, it is evident that he notes an appearance at the
time it happens. Perhaps by trying the same thing when
fatigued, he might detect a change in his perceptions, for

* the coincidence of sounds, as judged of when equalized by
standing near the weaker source, is one in which a tolerable

ear can scarcely be more than O'-OI or 0" -02 out at farthest.

The position of the horizontal axis has been all along
supposed to be measured by the level, and this is certainly

the most ready method. But the level may happen to be
broken, or, unless it comes from a very careful maker, it

may be sluggish, or unequally divided. • The beautiful
levels which accompany Ertel's instruments, which are
covered at the ends with parchment and filled with aether,

are very liable to leak, as we know by experience. In
such a difficulty, our celebrated surveyor Captain W. F.
Owen raised a tall pole, and having put thereupon a dis-

tinct mark, adjusted his instrument by moving the eleva-
tion screw unul the wire passed through the mark seen
directly and by reflexion. In another instance, where the
level was broken, an observer of some name was unable to

supply its place, and a projected set of observations failed

in consequence. The simplest method is that pursued by
Captain Owen, substituting .the pole star or other slow-mov-
ing star at its culmination for the tall pole. When the axis
is thus nearly corrected, which may easily be done when the
star passes the first wire, it is better to observe the star over
the rest of the wires half directly and half by reflexion, and
to reduce each set to the mean wire. On drawing the figure

it will be seen that any error of level will affect the transit

of a star seen directly one way, just as much as it will affect

the transit of the same star, seen by reflexion, the other
way, or that the difference of the two transits, after each
set has been reduced to the mean wire, is twice the error
due to inclination : that is, the difference of the tran-
sits in the two positions is, when the star is above the

pole =_ 2 cos (<f>-S)

cos S
X i, from which f is determined,

and may be used for all the other observations. The obser-
vation will succeed very well with any slow-moving star,

if the observer has time to shift from one position to the
other without hurry ; or he may use two high stars, each
observed over all the wires, if ther have the same altitude,

or if he should happen to know trie other errors of his in-

strument. Indeed, if he has no objection to solve simple
equations with four unknown quantities, he may proceed
exactly as we have shown in former instances, introduc-

ing another term with i and its coefficient, and changing
the sign for the observations by reflexion.

Observations by reflexion of Polaris are well suited f-v

another purpose, viz. for examining the value of the lev
scale by means proper to the instrument itself. Raise tfcf

west end until the bubble is nearly at the west end of th*

scale, and by a mean of half a dozen readings, reversing each

time, ascertain the error ofinclination. Now observe PWarb
exactly as we have before mentioned, or, if the obten *~

likes better, directly over the 1st, 2nd, 6th, and 7th wire*,

and by reflexion over the 3rd, 4th, and 6th ; reduce each
to the mean wire, and calculate by the formula already irmt
the true inclination of the axis. On a following night repw
the operation, the illuminated end being on the same pifr.

only lowering the west end of the axis until the bubble u
nearly at the east end of the scale, and get as before twe

values for the inclination, one from the scale, and anotbtr

by observation. Take a mean, and you will have the trer

value of the parts of the scale. If the result varies muck
in the two experiments, it shows either that the curvatnn

of the level is unequal, or that one pivot is thicker th»-

the other. This may be ascertained by the level alow

as we have shown above, or would be indicated by a de-

ference between the direct and reflected observations wh-

1

the axis is horizontal by the level, or by comparing !h<

inclination obtained from reflexion in the manner las

pointed out, in reversed positions of the instrument, op-
posing the Y's not to change during the experiment.

Thus if the inclination be determined. by observing Polan-

over the first half of the wires directly and the second

half by reflexion, a value of the inclination will be fours.

Reverse the instrument, and make the same observatii'-i

upon another slow-moving star, and you will have :

second value of the inclination, which should agree
the former if the pivots are equal ; half the difference, ir i!

exists, is the difference in the radii of the pivots. Thr

level however affords a much easier, and, we believe, bettr:

measure of inequality ; but it will not show if the phot,

be elliptic, "-Veil the observations by reflection would .!v

if stars dii> rent altitudes were observed. If the r»v

tests agree, it is a reason for believing that the piTot>

are round within the limits of these very searching ei

periments. But as we believe these observations ~
bar.

•

never yet been made, it would be useless to expatiate fa-

ther upon their possible advantages. The late astronomc:

royal, Mr. Pond, tested the transit at Greenwich by obsm-
ing a set of stars directly and a second set by reflexion after

the axis had been most carefully levelled, and found thr.

on reversing his sets on a subsequent night he got the same
mean interval, as he ought. Professor Wooahouse exa-

mined his level scale by observing Polaris over half tbt

wires with one end high, and the other half with the other

end high. This is less sensitive than the method we hav t

pointed out, but will do for its purpose very well, if the in-

strument is examined and verified by a meridian mart
between the first and second set of observations, otherwise

we should be afraid a change in azimuth might be cause

J

by turning the elevating screw, in spite of all the care ci

the artist to prevent it.

An eyepiece has been introduced into use within thi

last few years, which, by illuminating the wires in a par-

ticular manner, enables the observer, looking downward*
into a basin of mercury, to see at the same time the wire,

and their reflected image : if these be made to coincide,
the telescope is vertical, and therefore the axis horizontal
If the micrometer wire be used to measure the interval,

the result will be found to be twice the inclination.
The transit may be levelled, as it was in older times

bya plumb-line, which, hanging from a frame placed
close to the instrument and in front of it, is made to

pass over two dots, placed at the eye and object end
of the telescope. This is an accurate but intolerable

troublesome method. In Groombridge's circle, Troughton
used a plumb-line in a tube at right angles to the axis and
to the telescope for the same object. The images of tin-

opposite dots at top and bottom were thrown on the line

by lenses, and viewed through microscopes, in the wav m
which he always applied the plumb-line. We do "net
know whether Mr. Groombridge adjusted the horizontal
axis by means of this plumb-line or no, but the artist him-
self said that he introduced the tube principally to make
the axis equally weak all round, finding that it was pre-
viously so much stronger in one direction than another a<

to give him trouble in dividing it. Finally, the axis msv
be adjusted, or the inclination measured micrometricalh'
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by means of a veitical collimator, which is convenient

enough, but, so far as our own experience goes, rather

uncertain in its indications, and much inferior in both

rrspectt to a good level. A really good level carefully and
frequently applied will show the position of the transit

axis to about U"'2 or 0"'3, or the inclination correction to

If '02, and this is a smaller quantity than a considerable

number of careful observations will show.
From what we have already said, it is evident that where

exact time is wanted, the collimation, inclination, and
deviation factors are perpetually required. The collirna-

lion factor is merely a table of secants of declination, and
may be taken from any table of natural secants. The
inclination and deviation factors should be computed for

each observatory to every 10' of declination, and be tabu-

lated for constant use. For the stars often observed, we
lind it most convenient to have a catalogue in which the

log secants of declination, the natural secants and tangents
of declination, and the factors for inclination and deviation,

are entered in parallel columns with the proper signs. The
astronomer royal employs a sliding-rule for these and
.similar computations. In computing tins table for a given
iatitude, the formute will be advantageously transformed

thus :

—

Inclination factor =
°0S

f^J^ = cos 0+sin
<f>

tan I;

Deviation factor =

cos S

sin (<j>— t)
sin <f>— cos 0 tan S:

cos S

so that having the natural sine and cosine of latitude, and
also the log sine and cosine, the computation reduces
i'self to adding the log tan. declination to these last. The
necessary tables may be computed in a few hours as far as

is advisable ; for near the pole the change of declination

lias so large an efFect, that it is necessary to use the

exact declination.

Great service would be done to amateur practical astro-

nomers by a judicious set of printed forms, in which to

enter and reduce their observations ; and by a set of tables
-ufficient for these small computations, and not containing
anything further. This can only be obtained by repeated
attempts, and after all, most observers would probably pre-

ier a modification of some form, to adopting it implicitly.

We have tried to produce something in this way on which
a better attempt may be founded. The astronomer royal

lias published a portion of the forms used at Greenwich in

i be fast volume of the Observations (1840), and we venture
to recommend his practice to other observers, in order

tbat their less able brethren may profit by their superior

skill and experience.

While he was employed in the Royal Observatory of
Paris, Romer proposed a method of determining the
equinox by observing the azimuth of the sun at rising and
etting near the time of the equinox, which method he
illustrated by an example. (Basis Astronomies, p. 107.)

He thus got rid of the effects of parallax and refraction,

and deduced an accurate declination of the sun without
an exact knowledge of the latitude. The method is a
\ ery good one, though undoubtedly inferior to that pro-

posed and executed by Flamsteed. Many years alter,

Kilmer, on erecting a small observatory in his own coun-
' v. placed a transit east and west, I. e. in the prime vertical.

Almost all his papers were destroyed by a great fire at

' npenhagen, and it does not seem by Honebow's account
•bat any use was made of this prime vertical transit. He
i itended probably to observe the sun in the prime vertical

i' ir the purpose already explained ; but as he had now a
meridian transit circle, with which he could measure decli-

nations with great accuracy, he seems not to have followed

iji this idea. Bessel, in the ' Astronomische Nachriehten,'
* ii., p. 9, showed that the transits of stars over the

;
rime vertical near the zenith might be employed for de-

'•
i mining differences of latitude with great accuracy ; and
mce that time several observatories abroad have had tran-

sits erected in this position. We shall here briefly show
Vnv terrestrial latitudes and differences of latitude may be

iletcrmined by a transit in the prime vertical.

Let P be the pole, Z the zenith, EZW the prime vertical,

.•.inch is also the line described in the heavens by the transit,

: :ul SMS' part of the daily parallel of a star which passes
- uth ofthe zenith and near to it. Then if the time at which
'tic star is on the wire at S and S' be noted, the angle SPS'
io the difference of those times, and therefore known.

In the right-angled triangle ZPS,

tan PZ = tan PS X cos SPZ
;

or, cotan
<f>
= cotan 8 x cos £ time elapsed.

If then the declination of the star is known, the latitude is

found ; or if the same star be observed at two places, the

difference of latitude may be found with only an approxi-

mate knowledge of its place.

Again, if the same star be observed regularly at the same
place, as tan declination = tan latitude X cos i time
elapsed, and as the time elapsed can be observed with the
greatest nicety, the variations of declination can also be
measured with great precision. Thus the constants o\

aberration and nutation may be determined by a transit

in the prime vertical instead of a zenith sector, and we
suppose some such application is contemplated for those
which have been already set up. We think the advantage
questionable. The telescope in a zenith sector may be of
almost any size, which gives it an immense advantage over
the transit. The level may be applied just, as well to one
instrument as the other (the plumb-line much better to

the zenith sector) ; and though the division by time in the

transit is more perfect than division by arc in the sector,

the telescopes being of the same power, it is certain that

the division is not the failing part of the sector. An error

in the form of the pivots would be injurious to the transit,

and is not readily to be detected ; but of little consequence
in the sector, and easily detected. It must however be
admitted, in returning from this digression, that the zenith

sector has not as yet quite equalled the expectations which
might be formed of it ; and that the modern transit, as it

comes from the best makers, is an almost perfect instru-

ment.
In determining the latitude by the portable transit, it is

easy to place the instrument with sufficient accuracy, for

the error must be considerable to affect the result very

sensibly. An object-glass may be inserted in one pivot,

and wires and an eye-piece into the other, and the tele-

scope be directed upon a mark placed in the meridian by
the instrument used in the ordinary way. This would pos-

sibly suit most observers best. Ertel of Munich (and
many other continental artists) makes an astronomical
theodolet, which is particularly adapted to this observa-
tion : the divided horizontal circle enables you to set the
transit axis in the prime vertical ; and as the telescope has
a prism at the centre of the axis, to reflect the rays down
the transit axis itself, the observer looks horizontally

wherever the stars may be. It may be necessary to warn
the unpractised observer that in this problem he only gets

the exact latitude at once if the telescope passes through
the zenith, or if the axis is truly horizontal. If the north

end is high, for instance, 5", the circle described by Ins

instrument w ill pass 5" to the south of the true zenith, and
he will get by the formula given above an apparent co-

latitude too great by 5".

If the axis is very incorrectly placed with respect to the

meridian, the colatitude will be sensibly too small. Let
the axis point to the east of the north ; then the tele-

scope describes a vertical circle passing through E'ZW
and Par, which bisects S S', will be the colatitude which
results from the formula.

If the true sidereal time be known with moderate accu-
racy, find how much the middle of the times of the star's

transit over the supposed prime vertical, corrected for

clock-error, differs from the tune at which it actually passes

the meridian, /'. e. from its right ascension. This difference

is the ZZPr, which is consequently known. Now from
right-angled triangle PZz

S 2
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\

Ian. PZ. cos. ZPz = tan. Pz = tan. PS X cos. } elapsed

time

;

tan. J X cos. ZPz
or, tan. <h — r~r ,— '

r
cos. -J time elapsed

It would be better to deduce the angle ZPz, which is

the same for all stars, from a star which does not pass very

near to the zenith, as the passage is more easily observed,

but the length of time which elapses between the two
passages of such a star is inconvenient. If the time is well

known, one such passage will do.

If the observer has any means of determining the error

in azimuth by a reference to known objects in the horizon,

the correct latitude may be easily deduced from the ap-

proximate.
_ sin Pz , cos. approximate latitude.

Sin PZ = —™-, or cos lat = •,—=

—

.

sin PZzJ cos. of azimuthal error.

Lastly, as almost all transits have vertical circles, which
are or may be tolerably adjusted, the observer may mea-
sure the apparent zenith distances, ZS and ZS', pretty

nearly, and half the difference gives Zz.

Then cos PZ = cos Pz X cos Zz, or sin latitude = sin

approximate latitude X cos of half difference in star's

altitude east and west.

By reversing the instrument, any error of collimation or

inequality of pivots will produce exactly a contrary effect

on the latitude. Observations therefore oftwo stars on the
same day in reversed positions, or of the same star on fol-

lowing days in reversed positions, will correct each other,

and the mean will give the true latitude, i. e. as nearly as
the declination of the star is known. We have dwelt the
longer and more minutely on this problem, because where
great accuracy is required with but moderate means, it

would seem that this is the best method of determining
the latitude, and is therefore especially suited to coast sur-

veying. It has been extensively used in the Russian navy,
and by many travellers, German and Russian. There is

one caution which the users of this method must not dis-

regard, and that is, that the position of the instrument be
so stable that no motion of theirs while observing can affect

the horizontally of the axis. With this precaution, and
such transits as are turned out of the best workshops here
and abroad, a thirty-inch instrument will give, we conceive,

the latitude within 1" or 2", without any particular skill

on the part of the observer.

There is one word more to be said on the subject of
pivots before concluding. By the mode in which they
are turned and finished, they ought to be true cylinders,

having their axes in the same right line ; and so, no doubt,

they are, very nearly, when the axis is strong and the pivots

are turned in a good lathe, using a diamond for steel pivots.

A little inequality of radius we have shown how to measure
and correct for. But if the pivots are elliptical, the
fault will not be shown by the level ; and its effect will be
to give the instrument a small variable error in azimuth,
the period of which is 90°. There are several ways of
trying whether the pivots have a correct form, but the
error is so small as not to offer much hold to any direct

method ; and yet, if it does exist, no mass of observations

will have any tendency to get rid of it. Reversion gives

a chance of compensating the error in part ; and we think

the plan of rendering the object and eye end interchange-

able is worth considering with a view to correcting such
an error, at least in small instruments.

The right ascension of the standard fixed stars, as they
are published by the principal observatories, do not in all

instances agree as closely as might be expected from the

mass of observations and the apparent accuracy of each.

Whether this can be accounted for by supposing each
catalogue to have a small variable error depending on tr..-

flexure of the axis of the instrument, or an error in tht

form of the pivots, is more than we can undertake to say :

but. it is a matter well worthy of investigation in the pre-

sent state of practical astronomy.
We have deferred our account of the Astronomical O'-

servatory until the principal instruments which form r>

furniture were described. We cannot attempt such a

minute delineation as would suffice to guide any one wr»
wished to erect such a building. It will be enough f j

state some of the properties which a well-contrived ohsr:-

vatory should possess, and this may help ar> intelligent

person to form a judgment after examining several of thoe
which exist.

An observatory, as was well remarked by Romer, t~.

nothing more than a covering for the instruments and a De-

tection forthe observer from the inclemencies ofthe weati;t r.

This should be steadily borne in mind by an architect who i»

called upon to furnish a plan for such a building, especu!'.;

if he be limited in cost. The best situation is a gen'-t

eminence which commands an uninterrupted view of 'V
horizon, but which should not be abrupt or very high. TV
observatory at Cambridge is nearly perfect in this respe •'

The best foundation is undoubtedly rock ;»the founda-

tion must be solid enough not to change rapidly. Absolute
immoveability is not to be obtained. The supports of »'!

instruments which are carefully watched show slow mo>.-
ments depending either on temperature or moisture, or

some causes which are more obscure.* No rule can U
given as to the depth at which the foundations of the pier*

supporting the instruments should be laid. The deep?:,

broader, and more solid the better. The outer earth shoiO-i

not touch the base below the surface, and the outer waJ'u

should stand quite freely from it. The floor should It

quite clear of a pier or its foundations. With these pre-

cautions the change of position in the instruments will W
very slow, and when it is slow and uniform the effect is

easily taken into account. In some of the earlier observa-

tories, the instruments are placed high above the ground,

and in several of the Italian and some Continental obser-

vatories they are at the summits of lofty towers. We neeJ

not say that any elevation beyond that which is requin-J

to command the horizon and keep the building dry mJ
well ventilated is injurious. If distant meridian marks ta.-

be erected to the N. and S. it is of advantage, but this coc-

dition is not essential.

The instruments which are required for an observator.
depend of course upon the class of observations which an
to be pursued there. It has been too much the custom to

build observatories nearly alike and to pursue exactly tht

same objects. We shall mention those instruments in

order which may be considered important enough to gn c

the name of observatory to their enveloping buildings.

The transit and its clock. These, on some scale or other,

are required by almost every observer, as the time enter*

nearly into every observation, and a transit is the best in-

strument for getting it, and a good well-fixed clock U
wanted for keeping the time when got. In principal ob-

servatories the transit is generally from five to ten feet

focal length. We think the latter size unnecessarily larej;

for the objects usually observed, and faint objects which
require light, and consequently a telescope of large aper-
ture, might be turned over to the large equatorial and mi-
crometer. A five-foot transit with an object-glass of the

best quality will show everything that is usually observ ed, a>

well as the largest instrument, and is much more mana^r-
able. It can be levelled by one person with a hangi:-.-

level and reversed by hand. The time can be got to Un
tenth of a second by a 45-inch or by a 30-inch transit, if

they are of the best kind and well handled, so that these
are sufficient for the most delicate determination of time.
The larger transits are necessarily supported between two
stone pillars, and we strongly recommend that the smaller
transits should also be so mounted, when practicable, and
on a sound and detached foundation. The clock is firmlv
fixed to its own insulated pier, or against a solid wail
where there is not room or convenience for a separate

• The Astronomer Royal, when at Gnmhri-kc noted a yearly osctltatww of
level in Ms transit-piers. Profewor Henderson at Edinburgh limb heat •ffert
liis transit so regularly, that he cou j-rtdkt his error level fturu the muling „f
the underground thermometer.
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iier. The best situation is with its face looking towards the
bserver when he is looking south, and so that the observing
hair is not likely to strike it. The windows should be on
he north side of the transit and circle rooms.
The meridian circle, which, in England at least, is always
mural circle, and, so far as we know, there has been

itherto no material improvement in the plan first followed

y its inventor, Troughton. Perhaps if the circle were cast

l one piece, the whole would be firmer. The standard size

f the mural circle is G feet, but it has been made of 8, of

, and of 4 feet. The transit and circle require two
bservers, and consequently separate apartments, as the
ransit observer while counting the clock would be dis-

urbed by any noise. Where two observers cannot be
fforded, a transit circle may be made to answer both pur-
oses, and such are used, in preference it would seem, in

lie German, Russian, and Italian observatories.

The transit, meridian circle, and clock are the instru-

aents on which exact astronomy is founded, and they
ifFer from other astronomical instruments in the observa-
3ry they require. This should be for each a square or

bfong room, from 14 to 20 feet in its smallest direction,

iz. north to south, and 10 or 14 feet high, with a slit of
rom 18 to 30 inches wide, cut in the direction of the

leridian through the roof and side-walls, to about six

nches below the height of the centre of the telescope.

Is this must be open during observation, it must be
losed to exclude the weather by shutters easily removed,
f the building is not very large, the vertical slits may be
ecured by a shutter in one or two pieces, and the top by
me or more shutters turning on a hinge, pretty much like

. box-lid, in a way that any good carpenter will under-
tand.* A specimen of what appears to us a very good
tindamental observatory is the working part of that

:t Oxford, consisting of two square rooms like those

lescribed, separated by a small waiting-room between
hem and by an entrance. The slits in larger rooms may
>e closed by shutters which slide back and forwards by
wiling the ropes attached to them. The shutters, where
he opening is wide, are in halves, meeting in the middle,

["his is the Greenwich shutter : at Brussels the shutters

ire in one piece. At Cambridge the shutters are double,

is at Greenwich, and the ropes connected with both sides

ire drawn simultaneously and either way byturninga winch.
tTiese were very expensive, and are or were troublesome
:o keep in order; but whatever be the plan of the shut-

ters, the opening must be wide enough to let the air within

ind without the building come to the same temperature
very nearly. A telescope never performs well optically

which peeps through a narrow slit, and the refraction must
always be uncertain where the temperature of the air

varies rapidly and irregularly.

The next instrument is the equatorial, which, when
it is used for exact measurement depending upon the

graduated circles, should scarcely have a larger tele-

scope than one of five feet, with circles of from two to

three feet diameter. Such an equatorial is intended at

times to supply the place of the meridian instruments

when the phenomenon observed is not visible on the meri-

dian, and yet where the observations cannot be confined

within the limits of the micrometer. The equatorial is

necessarily an indifferent instrument, except used differen-

tially; and in this case, the immoveability of the foundation
is of less importance than the extent of the horizon. It is

generally raised high enough to overlook the circle and
transit rooms, and has a revolving roof with a slit on one
side, which thus gives a command over the entire heavens.

If an observer wishes for one instrument which will

make good observations in anv part of the heavens, he
must confine himself to the altitude and azimuth circle

under a revolving dome ; but though everything may be
done with this instrument, it must be admitted that it is

with considerable expense of thought and calculation.

To be able to pursue some of the most interesting de-

partments of modern astronomy, an observer must possess

a telescope of laree size, equatorially mounted, and carried

by clock-work. This is especially designed for making all

micrometrical observations, as those of double stars, diame-
ters of planets, &c, and requires a graduated circle only
for finding or identifying objects. Such an instrument is

the superb telescope presented by the Duke of Northum-

• Tho workmanship of the .hollers, einseciallv the roof , butters, should be
wry wund, and the la]* bold, or they will not continue water-tight.

berland to the Cambridge Observatory, which was mounted
entirely on the plan of the astronomer royal.* Instruments
of this class are almost necessarily on the ground, and may
be in an isolated building, if a better horizon can be thus
commanded. It is not a simple thing to construct a rota-

tory roof of 25 or 30 feet diameter, light enough to be
easily moved, and yet of sufficient strength, since it must
necessarily have a slit on one side from top to bottom.
The astronomer royal adopted at Cambridge a Chinese-
looking form, viz. a flatter cone on the frustmm of a
sharper cone. There is a flattish channel on the top of
the circular wall, in which half a dozen canuon-balls are

laid at equal distances, and the roof rests on them, with
another channel in its curb. This appears to be the cheapest,

easiest, and most certain mode of getting a rotatory roof, but
there is a good deal of rolling. The conical form is of

much simpler construction than the spherical, and the shut-

ters can be better applied to it ; but in appearance the

spherical form has greatly the advantage of any other form.

For measuring objects which do not require a large field,

the astronomer royal has applied a divided eye-piece, which
seems to answer very well ; but we do not know whether
a careful series of measurements has been made with that

and the usual micrometer, to test their relative merits.

Both are very limited as to the extent of angle they can
measure ; and where it is proposed to make most accurate

measurements of angles, which may extend to 1°, the

proper instrument is the helionieter, or equatorial with a

divided object-glass. It is with this last-mentioned instru-

ment that Bessel has succeeded in establishing the exist-

ence of parallax, which had baffled astronomers ever since

the existence of parallax was proposed as a test of the

motion of the earth. A heliometer has been ordered for

the observatory of Oxford, but it will be some time before

it can be finished.

Some years ago we should have been disposed to rank

the zenith sector, or zenith tube, among the principal

requisites of an observatory. Hitherto the results given

by the zenith tube at Greenwich have not been such as

to realise the high expectations which were held of the

instrument, but it is still in a progressive course of im-
provement.

Lastly, if it is wished to cultivate that department of

astronomy which we will call the Herschclian, an observa-

tory must be furnished with gigantic reflectors, as it seems
hopeless at present to expect that refractors can be made
large enough to transmit sufficient light. These instru-

ments however must almost of necessity be used in the

open air.

A private astronomer would probably do most to ad-

vance the science by confining himself chiefly to extra-

meridian observations, which may be taken up and left

off at pleasure. A small transit for time, and as large an
equatorial telescope as he can afford to set up, would be

sufficient to employ his leisure very profitably.

An observatory is a very dull and uninteresting sight to

any one who is not acquainted with the purposes to which
it is applied ; and we can scarcely conceive how Lalande

could say, or others repeat after him. that a person would
learn more of astronomy in one night in an observatory

than in six months elsewhere. We should say there was
no worse school ; and that a person would learn astronomy

far better from a celestial globe and a fine sky. It is pro-

bable however that Lalande supposed his learner to pos-

sess some elementary knowledge, and to be acquainted with

the geometrical Part °f astronomy ; in which case he would,

no doubt, learn that in an observatory- which is not to be

learned or understood elsewhere.

There is no perfect model of an observatory, as respects

the building, to which we can refer. Cambridge is perhaps

the best, but on a larger scale than is necessary. We have

already mentioned Oxford; Greenwich has nothing to

recommend it as a building, but the goodness of the instru-

ments, and the number and methodical arransrement of the

observ ations and computations may be judged of from the

printed Observations.-!-

If an architect should have to construct a first-rate ob-

* A deseription of this Instrument will iliortly lie published.

T The Rosal Observatory is only lo lie seen by the public- at staled hours,

nnd by leave from the lords of the admiralty. It is found uci-cssary lo adhere

very strietlv to this rule in the immediate vicinity of London, or a lounge o\er

the OWrvatory might soon become a usual preparation lor a wliilelw.il dinner.

We bad prepared a plan of Ihe bnildines which f irm the working part ol tho

Obeervnlory, but it is w rambling and inconvenient, that it is nut worth pub-

lishing here.
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servatory, we should advise him, after learning what in-

struments are to be accommodated, to study each of these

observatories, and arrange the rooms in the most con-
venient manner. The uest appearance which the case

admits of may be given afterwards, but he should not be
very rigorous as to outside symmetry. It is scarcely pos-

sible to unite convenience as an observatory with a regular

exterior, except at a considerable expense.
We will conclude with a few remarks, which are perhaps

self-evident, but which nevertheless seem to have escaped
the attention of some of those who have founded observa-

tories. It is not enough that a splendid building is filled

with magnificent instruments directed by a consummate
astronomer ; he must have at his disposal numerous sub-

ordinate assistants for observation and computation, and
funds for printing the observations and results. At pre-

sent Greenwich is almost the only observatory which is

tolerably manned ; and even Greenwich is under-handed for

fundamental observations. These require that the state of

the clock, of the transit, and of the circle should be known
at all times, in order that every other observation may be
available. Now this alone nearly absorbs the time of two
assistants, and gives just the same trouble whether many
or few additional observations are made. If we are correct

in this view, an observatory of this class produces new
matter almost in proportion to the observers above two.

Without insisting very strictly on the exactness of this

rule, we say confidently, that an additional assistant at

Greenwich, Cambridge, Edinburgh, or Oxford, would do
more good than two better men in a new observatory.

What is wanted is greater force in all these observatories,

if they are expected to keep up their present volumes
of observations ; or the consequence will necessarily be,

that being tasked beyond their strength, they must give in

from weariness or sickness. It is only in the English ob-

servatories, and since the astronomer royal set the example
at Cambridge, that all the observations are completely re-

duced and published within a short time of their being
made ; and yet, without this publication and reduction,

what is the use of an observatory ?*

TRANSITION ROCKS. When the general terms
'Primitive' and 'Secondary' were much in use among
geologists, certain assemblages of rocks, which were of in-

termediate position, and seemed to unite the mineral aspect
of the ' Primitive' with the organic enrichments of the
'Secondary,' were for these reasons called 'Transition

Gebirge,' ' Roches de Transition,' and ' Transition Rocks.'
The term was very extensively used by the pupils of
Werner, and maintained, till within a few years, an im-
portant place in geological nomenclature.
By the progress of sound observation this classification

has been disturbed : the rocks of fusion have been sepa-

rated from those of aqueous deposition, and thus the original

classes of primitive and secondary rocks thrown into new
and more appropriate groups ; the investigations into an-

tient organic life have introduced the ' tertiary ' strata, and
demonstrated that, from the earliest marine depositions to

the actual sea-bed, a continual succession of ' transitions,' a
series of gradations only locally iuterrupted, unites into

one general history all the deposits from water, as a
parallel series of inquiries has associated the products of
limit. It is therefore no longer convenient to give exclu-

sively to the gradations which happen among the earliest

rocks a title which is equally applicable to all other parts of

the series of strata ; ana the term ' transition ' is now almost

extinct as designating a clas* of rocks, and is replaced in

nomenclature l>y other terms.

Some of these are founded on the general idea of suc-

erssice superposition among the strata. Thus we have,
from Mr. Conybeare, the

Superior
Supermedial
Medial
Submedial
Inferior

Orders of strata.

* The observations of the fixed stars, by Bradley, made eighty years ago.

were ot little uae until they were reduced by Hruvl (fWiimfRM A>irommitr).

The olitt-nations of the plauets bv liradlcy .
M»skel\nr. nod P'.ud have only

recently b.-en reduced and brought into an available ihape lor the physical

astronomer, under the euperiotenaVoee of Uie astronomer royal. Theee are

now tn course of publication. The observations, for the same period, of the

mtv,n. tSe especial object for which Uie Royal Obserrator* vu founded, are

do, reducing, and compared with Plana'• theory, also under the irtaiuitous

•lirrctiuo o( tho astronomer royal. The fund, tor those computation* were

furoiahol by the liberality of the Treasury

.

Descriptions of the following amateur observatories an to be found in the

Again we have the strata distributed in ' system*,* on';*
combined principles of successive superposition, mic< .-i

constitution, and organic contents. Hence the

Cretaceous

Oonti°c
mian

\
Systems of secondary strata 4

Poikilitic
various writers.

Carboniferous

Devonian
Silurian

Cambrian

Systems of primary strata
Murchison and Sedgwick.

Mr. Lyell's classification of tertiary strata into

Pleiocene 1

Meiocene \ Periods,

Eocene J

is based on considerations of the affinities of tertiary ud
existing forms of organic life.

Finally, we have proposed in this work [PAUtozns'
Series] a general scheme, founded purely on the tuceeuiv
of organic life observable in the stratified rocks. Hcatt
the

Upper
Middle
Lower

Upper
Middle
Lower

Upper
Middle
Lower

Cainozoic rocks.

Mesozoic rocks.

Pala:ozoic rocks.

Undoubtedly the student may regret the variety of clas-

sifications (of which we give only these specimens > prt

valent in geology : yet it is probably for the true iotem:
of this branch of inductive science that all the lea&v
generalizations now established as a basis of sound theon
should be represented in our nomenclature, not by con-

founding them together, and thus destroying their phy-
sical meaning, but by separately developing them "»

exponents of separate branches of one great method o
approximating to the history of the successive condrbov
of the globe.

TRANSITS OF MERCURY AND VENUS. The r-

ferior planets, as they are called, whose orbits are witha
that of the earth, may sometimes appear to pass over tfcr

body of the sun, eclipsing by their opacity successive out-
of the solar surface. The transits of Mercury and Vemu
are phenomena of this kind. They do not take place very
often, as they can only be when the planet is in or ve?
near to the node of its orbit, at the time when a line drssr
through the sun's centre and that node passes through the

earth. As the nodes of the planets alter their positions ci
the ecliptic very slowly, it will happen for many centurin
together that these appearances can only take place a:

stated periods of the year in which they happen : a trans::
of Mercury is always either in May or November (accordir-r
to the node of the orbit at which it takes place), and oct
of Venus in June or December. The first transit of Mer-
cury which was observed took place in 1631, and of Venu»
in 1639, and the following are the dates of those which have
occurred since, or will occur for a long time to come :

Transits of Mercury.

Nov. 6, 1631. Nov. 10, 1736. Nov. 11, 1815.
Nov. 8, 1644. Nov. 2, 1740. Nov. 4, 1822.
Nov. 2, 1651. Nov. 4, 1743. May 5, 1832.
May 3, 1601. May 5, 1753. Nov. 7, 1835.
Nov. 4, 1664. Nov. 6, 1756. May 8, 1845.
May 6, 1674. Nov. 9, 1769. Nov. 9, 1848.
Nov. 7, 1677. Nov. 2, 1776. Nov. 11, 1861.
Nov. 9, 1690. Nov. 12, 1782. Nov. 4, 186H.
Nov. 2, 1697. May 3, 1786. May 6, 1878.
May 5, 1707. Nov. 5, 1789. Nov. 7, 1881.
Nov. 6, 1710. May 7, 1799. May 9, 1891.
Nov. 9, 1723. Nov. 8, 1802. Nov. 10, 18M.

Of these the transits yet to come in 1845, 1848. 1861
1808, 1878, will be visible (weather permitting) in this
country.

• Astronomical Society'* Transactions Copt. W. II. Srnvth. R N.. vol It b
M6 ; T. M Clear. Keq.. vol. vl., p. 147 i Laasell, bo,.,'vol. Xli . p. StS. s"re
too, Pearson's ' Practical Astronomy ,' vcL u , for ' Dome ' and ' Transit, 1
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Transits of Venus.

Dec. 8, 1874. June 7, 2004.

Dec. 6, 1882. June 5, 2012.

Dec. 4, K
June 5. 1'

Juue 3, 1'

Of these the transits of 1882 and 2004 may be visible in

lis country.
The use of these transits is threefold. First, they may
employed in correcting the tables of the planet in ques-
n ; secondly, >n computing the longitude of the place
observation

;
thirdly, in rinding the actual distances of

planet and of the sun from the earth. The first of the
ises is shared by the transits with many other kinds of ob-
ervations, and as they occur so seldom, it is fortunate that

D this respect they are by no means indispensable ; and
he same may be said of the second use. As to the third

he transits of Mercury, which occur with tolerable fre-

quency, are comparatively useless, from the difficulty of

he observation : but the transits of Venus are more avail-

.ble, and furnish our most precise mode of ascertaining the

ice of the earth from the sun.

cannot be shown precisely to any but a mathematician,
it is that the observation of a transit of Venus at

;ral different places on the earth's surface is made to

.nswer the above purpose. The phenomenon itself ob-
iously resembles an eclipse of the sun [Sux, p. 282] as

listinguished from one of the moon ; and is aifectcd in

ts progress by the rotation of the earth. If a spectator

rere placed at the earth's centre, he would see Venus pass
iver a certain line on the sun's disk, traced out by a

noving line the end of which is in his own eye, and
rhich passes through the centre of Venus: whenever this

ine passes through the sun's surface, Venus will appear to

ie projected on that surface as a dark spot. At the same
hue a spectator on the surface of the earth will refer the

pot to a different point of the sun's surface, and the

hing to be noted is, that the difference of the lines

thich Venus appears to pass over on the sun's surface

lepends jointly on the spectator's place and the positions

if Venus and the sun. The formula by which the time
if transit is connected with these two things, the spec-

ator's place, and the position of Venus and the sun,

Mints out that the difference of the apparent beginnings

ind endings of the transit at different places on the earth's

"tee depends entirely on the difference of the distances

ie sun and Venus from the earth (as is sufficiently evi-

it without the formula ; for if the planet were a't the

ie distance from us as the sun, that is, if it really passed

the body of the sun, the phenomena would not be
ensibly different at any two parts of the earth). The
listances of the sun and planet enter into the formula} by
neans of their parallaxes [Parallax] ; and if the differ-

iuce of the parallaxes is once known, the parallaxes them-
lelves are known, for the proportion of the distances of the

:arth and Venus from the sun is sufficiently well ascer-

ained from Kepler's laws. At a place of known Ionsji-

.ude. if only the ingress or egress of the planet be ob-
lerved, either of the two, and if the phenomenon can

Je calculated as it would be seen from the centre of the

sarth, then the difference of the parallaxes can be found :

but this supposes, first, that the longitude of the place is

rery well known; secondly, that the errors of the tables

of the Sun and Venus are insensibly small. If both the

beginning and ending of the transit can be observed at one
place, it is no longer of any consequence that the longi-

tude of the place should be so accurately known ; an ap-

proximate determination of it will be sufficient : still the

WTors of the planetary tables remain. But if both begin-
ning and ending of the transit can be observed at two

lerent places (and the greater their difference of longi-

le the better), then the differences of the parallaxes can

computed from the two observed durations of the tran-

, independently both of the longitudes of the places and
the planetary tables, that is, so as not to be rendered

sensibly inaccurate by any moderate inaccuracy in either.

The fact is, that when the transit is observed at one place
only, the formulae suppose it to be known at some other,

eitlier the centre of the earth, or Greenwich or some other
observatory. When the transit is observed at two places,

the second observation is inserted instead of the computed
substitute for observation. This explains why it was that

expeditions were sent by different governments to different

parts of the globe to observe the transits of 1761 and 1769.
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If the transit should be seen both at its beginning and
ending at six different places, every pair of them (and
there are 15 pairs) would give a determination of the dif-

ference of parallaxes, and the mean of all the results would
be entitled to a high degree of confidence.

The first transit of Mercury that was ever observed was
seen bv Gassendi, November 6, 1631 ; the first transit of
Venus by Horrocks, December 4, 1639. Halley pointed

out the use of such transits, and preparation was made to

observe that of 1761. Legentil was sent to India, Chappe
to Tobolsk, and Pingre to the island of Rodriguez, by the

French government; Maskelvne went to St. Helena, and
Mason to the Cape of Good Hope (he intended, but was
prevented, to go on to Sumatra). The weather hindered
or injured most of the observations : the most fortunate

was that of Mason, who made the sun's parallax eight

seconds and a half. The transit of 1769 was still better

attended to. The complete duration of the transit was
observed at Cape Wardhus, Kola, Cajaneburg, O-taiti, Fort
Prince of Wales on the north-west coast of Hudson's Bay,
St. Joseph, and Santa Anna in California. The ingress of
the planet was seen at almost all the observatories of
Europe ; the egress at Petersburg, Yakutsk, Manilla, Ba-
tavia, Fekin, Gurief, Orska, and Orenburg. The value of
the parallax was variously deduced, different astronomers

preferring different values, from 8,,- 5 to8''"8: Laplace
used 8"-66 ; M. Encke deduced 8"-5776 from all the obser-

vations. De Ferrer {Mcm.Asiron. Soc., vol. v., p. 253), from
a re-examination of the whole observations, deduces {"'-58,

and thinks this cannot be wrong by so much as three-nun-

dredths of a second.

Most of the observers who saw the ingress of the planet

unite in stating that after the planet had entered on the
sun, it continued for a short time to appear as if it were
joined to the limb or border of the sun by a dark protu-
berance or ligament (some call it a thread). This pheno-
menon appears to be of the same sort as that noticed in

Sun with respect to the annular eclipse. A full account
of what was seen with respect to Venus will be found in

Mr. Baily's paper there referred to. {Mem. Astron. Sac,
vol. x., p. 1.)

TRANSLATION. This word is used in mechanics, as

distinguished from Rotation, in the following manner:

—

A body has motion of translation when all its points move
in parallel straight lines ; when, in fact, all its points have
the same motion. If all have not the same motion, there

is either simple rotation, that is, about one permanent
axis ; or rotation about a varying axis ; or else a compound
of translation and rotation. The motion of a single point
must always be called translation, rotation being an inad-

missible idea.

The point which is called the centre of gravity of a sys-

tem, and which is of no small importance in the theory of

equilibrium, has yet more in that of motion. The motion
of any free system is compounded of the translation of its

centre of gravity, and the rotation about an axis (whether
always in one direction or not) passing through its centre

of gravity. Now whatever the forces may be by which
such a system is either set in motion, or acted on while in

motion, the translation of its centre of gravity may always

be made a distinct problem from the rotation about its

centre of gravity, by the following simple rules :

—

1. The centre of gravity moves just as it would do if the

whole system were there collected, and all the forces were
there applied.

2. The rotation of a system about its centre of gravity is

no other than what it would be if that centre were made
a fixed point, and all the forces applied in their proper
places.

Suppose, for instance, a bar AB, whose centre of gravity

is at C, is sent spinning into void space by a certain blow-

in the direction DE, communicated at D. Let there be
another similar bar a b, whose centre of gravity c moves cm
a fixed pivot without friction, and which, being parallel to

AB, is struck at the same instant, with a similar blow in

the direction de. To find the position of the bar at the

end of any given time, say three seconds, is a twofold pro-

blem, as follows:— First suppose all the mass of the bar
concentrated at C, and let the blow be struck, with the

same force and direction, at the point C. This point C
will then describe a certain parabola CMH; say that in

three seconds it is at H. Next turn to the bar which

moves on a fixed pivot, and let /if be its position in three
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seconds. Draw FG, a position of the bar parallel to/5%
F being its centre of gravity, and FG will be the real posi-

tion of the bar at the end of the given time, three seconds;

and similarly for any other given time.

Thus much of translation, mechanically considered : we
now speak of the wider use which the word has, or might

have, in geometry ; at any rate we have the thing to con-

sider, and perhaps transference might be preferable to

translation, as applied to the motion of a figure from one

part of space to another. The conception of the possi-

bility of figures differing only in position, and composed

of perfectly equal and similar parts of space, similarly

bounded, is one which is demanded of the beginner in

geometry. Euclid requires this when he speaks of equal

figures ; and his test ot equality, namely, the possibility of

creating a perfect coincidence, requires the notion of one

figure being transferred in any requisite manner, whether

by what is called in mechanics translation, or by rotation,

or both. It must be a sort of copy, or facsimile, of one

part of space which is thus moved into and made to occupy
another : for it is impossible to imagine space removed, or

any part of space made to change place. And this copy,

or whatever it may be, must have rigidity, that it may not

change form by the way : it must be rigid in our thoughts,

at least. We are thus required to imagine space endowed
with some of the essential qualities of matter, before we
can prove the fourth proposition of Euclid's first book

:

there must be the consistence of matter without its impe-
netrability, but whether it requires force and time to

change place, or not, is of no consequence. Even a plane

figure must be a sort of rigid consistence with two sides to

it, for it is necessary to imagine it turned round, so as to

present a different face to the spectator. In the fifth pro-

position of the first book, the very first step is the applica-

tion of the fourth proposition to prove the equality of two
triangles. Now the fourth proposition requires one triangle

to be placed upon the other, which cannot be done in the

figure of the fifth, unless one of the triangles be turned

round, so as to show the other front to the spectator. If

Euclid meant, by giving the triangle two handles, to make
it easier to turn, he has been unfortunate, for the proposi-

tion has acquired the name of the ass's bridge, probably

as being that which first stops a dull reader. The follow-

ing proof is as correct as that of Euclid, and it is not much
to say that those who do not understand it will not under-

stand the one he gave.

Let ABC be an isosceles triangle, having AB=AC. Let

it be turned round (for illustration, the dotted lines show
the track of the three points, and two intermediate posi-

tions are s'-.iwn) into the position DEF. Then in the two

triangles ABC, DEF, we have AB=DE, for DE is AC
(=AB by hypothesis) removed. Also AC=DF, for a simi-

'ar reason. And the angle BAC= the angle EDF, the

second being only the removal of the first. HiMice v
have AB=DE, AC=DF, and /BAC = ZEDF, and in. -

by the fourth proposition it follows that ZABC = Z^DEJ.
But ZDEF is only another position of ZACB: whc.;i.

ZABC= ZACB, which was to be shown. If prefern-.

the triangle ABC might be turned round upon itself, ai.

the reasoning of the fourth proposition applied at once.
It is not to be supposed that Euclid did not see the pre-

ceding: but he is a writer who very rarely goes out 01 tl«

most obvious path without some cogent reason connects,
with his system. The proof given above would not sen-
to demonstrate the equality of the external angles withu.-

the previous introduction of the properties of adjartr
angles ; and it happens that the knowledge of the equalr;
of the external ancles is immediately wanted.
TRANSLATION. [Version.]
TRANSMUTATION OF METALS. [Alchkmt]
TRANSPARENCY is that quality in certain substance-

or media, by which the rays of light incident upon ibn.
surfaces are allowed to pass through them. No substuxt
can be said to be perfectly transparent, yet all bodies p*-
sess this quality in some degree : the most dense metak
as gold, if rendered very thin, will transmit light ; and p-

the other hand, the quantity of light which passes throust
the most transparent media, as water or glass, become-
less, or the transparency diminishes, as the depth of tt-

substance is greater.

It was at one time supposed that transparency reai'*-

from the pores of a material being of such magnitude thi;

the particles of light can pass through them in even- A-
rection without impinging upon the solid molecules oi" t.*t

body or medium ; but this circumstance is not alone tua-
cient to account for the phenomena presented by diapfe-
nous bodies.

Newton assumes {Optices, lib. ii.
-

) that all bodies m
porous, and that the pores constitute a larger portion uf it.

volume of a body than is occupied by the solid particle*, c
atoms. These fast he conceives to have certain mart*
tudes, which may be different in different bodies ; and t-

assumes that they are transparent. He supposes also tht'

like thin plates of any transparent material, the aloe-,

reflect from their surfaces lays of some colour, and transit *

through their substance rays of another colour ; and •

this property he conceives the visible colours of bodio iu

depend.
The thickness of the atoms of a medium, and the ertcr.

of the intervals between them, determine the colours whir'
are transmitted and reflected ; but a certain thickness,, .

-

extent, is necessary in order to allow reflexion to takepbuv
at the surfaces ; and if the atoms were too thin, or the in-

tervals too small, to permit any of the particles of light ••

be so reflected, the whole of the incident light would b-

transmitted, and a body constituted with such atoms an<.

such intervals would be perfectly transparent.

When a substance, as water, glass, diamond, &c., is ,;

nearly uniform density, the attractions exercised br r-
molecules on light being nearly equal in every direction
the luminous particles suffer very little variation in the r-
fractions which they experience at the surface, or in th-.

interior of the substance ; and thus nearly all ofthem pa.
through without interruption. The opacity of such in-
stances as wood, metal, &c, when in masses, is supped
to arise from the numerous changes of direction which 0 r

particles of light undergo at or within their surfaces. 1=

consequence of the inequality of the forces exercised upc:
them by the molecules which they approach ; those moir-
cules being supposed to differ from each other in densm
and in power of attraction : thus the particles of light a-v
either retained in contact with the particles of the materia.,
or are compelled to suffer continual reflexions in its inte-
rior, few or none of them escaping at its surface. Th*.:
transparency depends on the disposition of the particles i.f

which the substance receiving the light is composed n»i
be inferred from the fact that diamond, the most transparent'
of bodies, becomes, when by a different arrangement of it*

particles it is converted into charcoal, one of the tao>.
opaque.
That an absorption of the particles of light takes placr

in the interior ot certain substances is evident, since pun-
water, which is very transparent when its depth is small,
becomes less so as the depth increases ; the violet, the in-
digo, the blue, the green, the yellow, and the oranrr
coloured rays of the spectrum being successively arrest«i.
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and the red rays aJone being capable of penetrating for into

the water: it has hence been inferred that, at very great
depths under the surface of the sea, total darkness prevails.

In proof also that opacity results from variations in the at-

tractions exercised on light by the molecules of the sub-
stances into which it enters, it. may be observed that water
and oil, which are equally transparent, but which have dif-

ferent refractive powers, become opaque when they are
mixed together ; and the like may be said of the ice and
air which are combined in the flakes of snow.

If several thin plates of a transparent substance be
placed upon one another, the assemblage becomes opaque

;

and the thickness which will suffice to produce the effect
is muc h less than that which would be necessary if the
substance were an undivided mass. The opacity may be

;eived to arise from the rays of light being intercepted,
reflected, on the several surfaces at which the plates
placed together. It may be added, that if there be
upon one another two transparent plates of glass, of
•ent colours, as blue and red, and if a pencil of white
be incident upon one of them, that plate will absorb

lany of the coloured rays in the pencil, and the other
will absorb those rays which may have passed through the
former : thus the two plates together will absorb the whole
of the light and become completely opaque.
On the other hand, objects which are opaque may be

rendered transparent by having their surfaces covered with
a substance of uniform density : for example, if each of two
pieces of glass be rough-ground on one side, and the
ground sides be placed together with a thin layer of oil of
turpentine between them, the double glass immediately
becomes transparent in consequence of the cavities being
tilled up with a fluid of nearly the same refractive power
as the glass. The porous mineral called hydrophane and
the gum called tabasheer, both of which are opaque when
dry, become transparent when their pores are filled with
water. The like effect will be produced if powdered glass,

which, when dry, has the appearance of a white opaque
mass from the blending together of the rays of light

reflected in every direction at the surfaces of the small

I
fragments of which it consists, be moistened with a fluid of

equal refractive power ; and also if paper, which consists

of numerous ligneous fibres reflecting the incident rays at

all angles, be wetted with water or oil, numerous rays of
light then finding their way through the material.

The explanation which has been given above is founded
on what is called the theory of emission : if the undulatory

i hypothesis be assumed, it may be conceived that trans-

parency will be caused by the vibrations of the lumini-
, ferous sclher in the interior of any substance taking place
freely through the whole of the mass. Those vibrations
being excited by the action at the first surface, and affect-

ing the like aether which is beyond the second. Water,
glass, &c. may be so constituted that the vibrations of the

, Bather suffer but little derangement ; while, in such sub-
stances as wood or metal, the vibrations may be greatly

impeded or entirely destroyed.

TRA1NSPIRAT1ON, PULMONARY, is the exhalation
of watery vapour which is constantly going on from the
blood circulating through the lungs. Its amount is deter-

mined on the one hand by the proportion of water in the
blood, and on the other by the temperature and hygrome-
tric state of the atmosphere respired. It is not commonly
observed except in cold weather, or when the atmosphere
i-> saturated with moisture: but may always be made evi-

dent by breathing on a cold reflecting surface. [Respira-
tion.]

"ISPLANTING. [Planting.]
ISPORTATION (trans and porlo), removal,

lent to some fixed place ; a mode of punishment,
to this head has been referred, not the subject of penal

transportation only, but that of punishments generally

[Banishment; Prisons; Punishment; Reformation,
Houses of] ; and as this arrangement of subjects, which
arc more or less distinct from each other, under a general
head, may occasion some confusion, we shall indicate the

* order and mode in which the subjects are severally treated
in this article.

First, we shall treat of Transportation— its origin as a
mode of punishment ; acts of parliament relating to it ; the
system under which it was carried into execution in the

American colonies
;
system under which it was carried

P. C, No. 1509.

out in the early history of the Australian colonic;; svMrm
on which it was recently executed in New South Wales
and Van Diemen's Land—assignment ; ticket of leave

;

chain-gangs and road-parties; penal settlements: expense
of the transportation system as hitherto enforced ; con-
templated changes in the convict discipline of the Aus-
tralian penal colonies

;
system of transportation as enforced

at Bermuda
;
theory of transportation.

Secondly, we shall treat of the Hulks—their origin,

design, and history
;
description of a hulk

;
discipline of

convicts in the hulks
;
employments

;
expense of the

system

.

Thirdly, Prisons—their state at the end of the last

century, and the history of improvements in them
since ; the system of cfassifi cation ; the silent system
—its theory and practical working

;
regulations of the

prisons in which this system is in force ; the labour

imposed on the prisoners—the treadwheel, crank-machine
—expense of the silent system ; the separate system—its

theory, and objections to it ; its origin and history in Eng-
land—principles of prison construction—employments of
prisoners—expense of the system

;
prisons of Kngland

generally; treatment of untried prisoners; disposal of pri-

soners alter their discharge
;
prisons for juvenile offenders

—Parkhurst Reformatory.
Fourthly, Institutions in England auxiliary to those for

punishment, or Houses of Reformation
;
Refuge for the

Destitute, Philanthropic Institution.

Fifthly, Prisons in Scotland and Ireland, and in the

British dependencies.
Sixthly, Capital Punishment.
Lastly, Progress of penal reform in foreign countries.

History of Transportation.—Transportation derived its

origin from banishment. [Banishment.] The statute of
39 Elizabeth, c. iv., for the banishment of dangerous
rogues and vagabonds, was virtually converted by her suc-
cessor James 1. into an act for transportation to America
by a letter to the treasurer and council of the colony of
Virginia, in the year 1619, commanding them Mo send a
hundred dissolute persons to Virginia, which the knight-
marshal would deliver to them for that purpose.' Trans-
portation is not however distinctly mentioned in any
English statute prior to the stat. 18 Car. II., c. 3, which
gives a power to the judges at their discretion either 'to

execute or transport to America for life the moss-troopers

of Cumberland and Northumberland.' Until after the

passing of the stat. 4 Geo. I., c. 2, continued by stat. 0
Geo. I., c. 23, this mode of punishment was not brought
into common operation. By these statutes the courts were
allowed a discretionary power to order felons who were by
law entitled to their clergy to be transported to the Ame-
rican plantations. Transportation to America under the

statutes of George I. lasted from 171H till the commence-
ment of the War of Independence in 1775.

The unprecedented accumulation of prisoners in the

common gaols of the kingdom during the American war
drew the attention of several philanthropic individuals to

the question of providing an improved penal system. A
plan for the establishment of penitentiaries, which was
strongly recommended by Judge Blaekstone, Mr. Eden
(afterwards Lord Auckland), and Mr. Howard, was taken

into consideration by parliament, and the act 19 Geo. III.,

c. 74, for the erection of penitentiaries, passed. The go-

vernment failed however to adopt the necessary measures

for its execution ; and transportation was resumed by an

act passed in the 24th year of George III., which em-
powered his majesty in council to appoint to what place

beyond the seas, either within or without his majesty's

dominions, offenders should be transported ; and by two

orders in council, dated 6th December, 1786, the eastern

coast of Australia and the adjacent islands were fixed

upon. In the month of May. 1787, the first band of con-

victs left England, which in the succeeding year founded

the colony of New South Wales.
Acts respecting Transportation.—The present condition

of a transported felon is mainly determined by the 5 Geo.

IV., c. 84, the Transportation Act, which authorizes the

king in council ' to appoint anyplace or places beyond

the seas, either within or without the British dominions.' to

which offenders shall be conveyed, the order for t lieu-

removal being left to one of the principal secretaries ol

state. The places so appointed are the two Australian

Vol.. XXV.—
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colonies of New South Wales and Van Diemen's Land ; the
small volcanic island called Norfolk Island, situated about
900 miles from the eastern shores of Australia ; and Ber-
muda. The 5 Geo. IV., c. 84, gives to the governor of a
penal colony a property in the services of a transported

offender for the period of his sentence, and authorizes

him to assign over such offender to any other person. The
9 Geo. IV., c. 83, empowers the governor to grant a tem-
porary or partial remission of sentence ; and the 2 & 3
vVm. IV., c. 62, limit his power in tliis respect. Other
statutes in which reference is made to transportation

merely determine for what crimes it is the punishment. In

New South Wales and Van Diemen's Land convicts are

subjected to a variety of colonial laws, framed by the

local legislatures established under the act 9 Geo. IV.,

c. 83. (Lang's History of Transportation ; Report of the

Select Committee of the House of Commons on Trans-
portation, 1838.)

System of Transportation as carried into execution in

the American Colonies.—Criminals were generally deemed
beyond the pale of social rights and interests ; the theory

of punishment was not studied ; and punishment itself was
too exclusively regarded as a means of riddance, even
more recently than the date of American independence,
and we have not many records of the system under which
transportation to America was carried into effect. The
colonies to which convicts were transported were those
of Virginia, Maryland, Delaware, North Carolina, South
Carolina, Georgia, New Jersey, New York, and Pennsyl-
vania. According to an estimate obtained by Lord Auck-
land, the numbers transported to America were, for many
years previous to the discontinuance of transportation to

our colonies there, about two thousand annually. But Mr.
Jefferson represents the convicts as unworthy enumeration,
as ' not sufficient to merit it.' (Memoirs and Correspon-
dence of President Jefferson, vol. i., p. 406.) Dr. Lang,
after comparing different estimates, concludes that the
number sent there might be about fifty thousand alto-

gether.

The passage of the convicts to the plantations was con-
tracted for by owners and captains of vessels, who were
repaid by the sale of the convicts to the colonists for the
period of their sentences. Tiausported felons were lite-

rally ' bought by the planters for the terms specified in

their respective warrants, and worked with the negro slaves

under the lash of an overseer.' ( Lang, p. 37-3!). ) Among
the incidents of this system, it is mentioned by Mr. Bcn-
tham that a rich convict, or one whose friends were rich,

might easily be released in the mother country by the pay-
ment to the captain of the transport of a better sum than
could be obtained in the colonial market. (Theory of
Punishment, ch. ' Transportation.')

At first, we are informed by a contemporary historian,

the convicts who were thus transported were very accept-
able to the colonists, who considered that their labour
would be more beneficial in an infant settlement than
their vicest-ould be pernicious. The importation of negro
slaves into the American colonies however soon lowered
the value of convict labour ; and it was thought dangerous
to mix white men in a state of slavery with an increasing
black slave population. Barbadoes and Maryland succes-
sively expressed their aversion to the introduction of
British felons : the legislature of Maryland passed an act

in 1692 prohibiting ship-masters from landing convicts in

that colony. Differences of opinion however continued to

exist in the colonies as to the advantages of the system.
Where no better description of labour was to be had, it

may be concluded, from conflicting accounts, that that of
convicts was gratefully received ; where better was to be
had, that it was condemned or rejec ted. The American colo-
nies generally had arrived at that state in which felon labour
was not desirable, when Dr. Franklin, as a delegate from
Pennsylvania, remonstrated against the practice of forcing
convicts upon the colonists ; and being told that it was
absolutely necessary to remove them from England, and
that they must continue to be transported to America,
replied by asking the English ministers if the same reason
would justify the Americans in sending their rattlesnakes

to England ?

System of Transportation as carried into execution in
the early history of the Australian Colonics.—The system
under which transportation was carried into execution in

the early stages of the history of New South Wales and
Van Diemen's Land was determined in some measure by
the number of tree settlers in those colonies, and by other
accidental circumstances, but its main features wert
these :—Transport vessels were engaged by contract by th'
British government. Clothing and provisions for the con-
victs during the voyage, and for a period of nine month*
afterwards, were supplied in the same way. The owner «*.

the vessel provided a surgeon, approved of at Surgeon-
Hall and at the Transport-Office. During the voyaie tK
surgeon, in addition to the care of the health of the con-
victs, was required to keep a diary, in which everrthinr
affecting the discipline maintained on board was* to b
entered ; and at the end of the passage, should the conduct
of the master of the vessel be shown to have been satisla'-

tory, a gratuity of 50/. was allowed to him ; if otherwi«*

.

he was liable to be mulcted or prosecuted, according to a:

article in the contract. Upon the arrival of a transport ir.

the colony, general orders were issued by the local gov ere-

ment for returns of the number of men wanted by settlerv

with the land held in cultivation by them. The tradr*.

ages, characters, and capacities of the convicts were r.\

fully as possible investigated. Artificers were reserved f-
•

the service of the government ; convicts who had been r
a better situation in life than the average had * ticket*

leave ' granted to them, by which they had liberty to pro-

vide in the way they chose for themselves, and wen
exempt from all compulsory labour : similar tickets wer*
given to men unused to active employment, as goldsmith?
and the like : the others were distributed as farm and do-

mestic servants among the settlers. The convicts left r
or reserved for the service of government were divided in?*

gangs ; every gang had an overseer, and every two or thrrr

gangs a superintendent : the overseers and superintender!'-
were generally chosen from the best conducted among tr •

convicts. The gangs worked from six in the momine
three in the afternoon, in building, making and repairin;
roads, and the like; and the rest of the day was *. :

lowed to them to be spent in amusement, or in labou,-

the profits of which were their own. They were clothe<\
fed, and, for the most part, lodged by government. IV-
victs who misconducted themselves when at work wer
liable to be punished, by the sentence of a maeistratf
either hy the cat-o'-nine-tails or by hard labour in ir.-:.»

Those who were distributed among the settlers »v,.
clothed, fed, and lodged by them : they worked either >
task, or for the same number of hours as the convict* r
government service ; and when their set labour *».•

finished, they were allowed to work on their own accoun'
The master had no judicial power over the convict. K
was required to appeal, in case of necessity, to a ma »i»

trate. The estimated expense of a convict in the seroct
of the government was about 40/. per annum ; the expvr y
of maintaining a convict to the settler was about »»'

(Commissioner Bigge's Report.) Female convicts tit'

assigned like the men, chiefly in the capacity of domes'-
servants.

At the expiration of the period for which convicts wer.
transported, they were at liberty either to leave the color*
(at their own expense) or to remain in it. If they decide
on remaining, a grant was made to the unmarried of forrv
acres of land, and to the married of an additional nurobr-
of acres for the wife and each child : tools and stock wire
also granted to them, and for eighteen months they wer.
victualled from the government stores. The same advan
tages were allowed to convicts who were pardoned .

.

emancipated by the governor.
The whole population of New South Wales in 1810 did

not exceed (the military being excluded) 10,000 ; and the
bills drawn upon the British treasury for expenses almo-1

exclusively incident to the convict arrangements amounts
to 72.600/. (Rejutrt oftheHouteof Commons on Tram-
portation, 10th July, 1812.)
The vices of this system need scarcely be pointed out.

The facility with which convicts under sentence for the
most heinous crimes obtained entire or conditional freedom,
prevented that salutary dread which transportation wai
designed to inspire, and produced the dangerous result oi
a free community of criminals. The educated or « gentle-
men ' convicts became the leading lawyers, the newspaper
editors, the ' patriots,' the tutors, the chief merchants, tic;
wealthy land and flock owners of New South Wales, with
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out their having1 passed through any discipline calculated
lo meliorate their character. Commissioner Bigge, who
\\ :is sent to New South Wales in 1820 to inquire into the
operation of the convict system, gives the following illus-

'latton of the means by which fortunes were accumulated
>y convicts :— • Samuel Terry was transported when young,
lie was placed in a gang of masons at Parraniatta, and
--.isted in the erection of a gaol there. By disposing to

• :her prisoners of his allowance of spirits, and by habits of
wulustry, he was enabled to set up a retail shop, in which
he continued till the expiration of his sentence. He then

. paired to Sydney, where he extended his business, and
1 >y marriage increased his capital. He for many years kept
a public house and retail shop, to which the smaller sct-
'! era (most generally emancipists resorted from the country,
and where, after intoxicating themselves with liquors, they
i^ned obligations and warrants of attorney to confess judg-
icnt, which were always kept ready for execution. By

ihese means, and by an active use of the common arts of
overreaching ignorant and worthless persons, Samuel
Terry had been able to accumulate a considerable capital,
and about 20,000 acres of land, besides sheep, cattle. Sec.'

1'his man, when he died about five years since, was worth
40,000/. per annum. (Transportation Report, 1838, p. 18.)
During the long period of thirty or forty years after the

i -tablishment of New South Wales as a penal settlement,
:iiere was an entire neglect of the religious improvement
of the convicts. Spirits were distributed to such an extent
:is to render the universal prevalence of habits of drunken-
ness inevitable. According to Dr. Lang, besides a regular
:nid ample ration of ardent spirits that was served out to
all free persons in the service of the government, whether
civil or military, there were periodical issues of large quan-
! 'ties, free of duty, to government officers of all ranks. . . .

Until 1816, when the practice was discontinued by an
order of the secretaiy of state, ardent spirits were held by
I he colonial government as the circulating medium or
i urrcnt coin of the colony

;
they were given in payment

lor work of every description performed for govern-
ment Shortly alter the commencement of the
present century, the colony had become one scene of
brutal dissipation and licentiousness, of lawless violence
uud rapine. It was no uncommon occurrence for men to
Fit down round a bucket of spirits, and drink it with great
i;uart pots, until they were unable to stir from the spot

;

»nd frequently the settler involved himself so deeply in

debt by drunkenness that it terminated in his ruin.

i History of Transportation, pp. 77-80.)
The transportation system received at different periods a

partial correction. A limitation was put upon the discre-
tion of the governor of a penal colony in the emancipation
of convicts, and the exercise of that discretion was sub-
jected to the ultimate approval of the secretary of state.
' 'onvicts were restrained from certain employments, such
as those of conducting the press and practising the law,

and the custom of granting lands to them on their eman-
cipation w as abolished.

The main features of the transportation system were
however retained ; and assignment continued to be the
i'lrst stage of a convicts punishment. The following may
he taken as the outline of the system till about the period
^.t which we write, when there is a transition being made
to another set of arrangements.
Assignment.—According to the official memorandum

hiving down the duties of a convict in assignment, he is

required to devote his whole time and his best services to
his roaster. A fixed but limited ration is allowed, and
clothing of the commonest description, according to an
pproved scale, must be furnished by the master, together

with decent bedding and surgical attendance when required,
hut no money. The penalties attached to misconduct in

^'signraent are flogging, solitary- confinement, labour in a
road-party or a chain-gang, and transportation to a penal
ttlement. A convict who has escaped punishment while

'•'i the state of assignment is eligible to receive a 'ticket-

"f-lcave ' at the end of four years, supposing his sentence
"f transportation to extend to seven yean ; at the end of
ix* if it be for fourteen ; and at the end of eight, if his

•entence be for life.

Tirket-of-Leave.—A ticket-of-leave ' entitles the holder
to choose his own employment, and to enter into an engage-

r to carry on business on his own

account,' and it imposes on him the obligation of attend
ing divine service weekly, if there be a place of worship in

the district in which he resides ; of being present at occa-
sional musters, and confining himself to the limits of the
district, unless special leave of absence is granted. The
first conviction for any offence exposes the possessor of a
'ticket-of-leave' to forfeit it, and to be returned to the
state of bondage from which his ticket released him.
The system described is applied to female as well as

male convicts, with some minor deviations in detail.

From the outset the regulations of this system contem-
plate, not the degrees of guilt and its due punishment,
but accommodation to the economical wants of the free

colonists. From the outset they abandon the convict to
the chance treatment of settler-masters. The government
reserves to itself only a casual part to act in reference lo
the punishment or reform of an offender. Regulations
may be laid down, and obedience to them on the part of
the recover! of assigned servants be demanded by the
authorities; but regulations which refer to the domestic
concerns of many hundred dispersed establishments can-
not be enforced. Thus the conditions of three hundred
convicts, landed from the same vessel, may be as various
within a month alter their arrival, as the tempera, caprices,
and circumstances of nearly as many masters.

The operation of assignment in respect to female con-
victs is even worse than in respect to male. The evidence
on this head given before the Transportation Committee
•is thus referred to in the Committee's Keport : 'The gene-
ral condition of females n this situation, according to the
testimony of every witness examined, is as bad as anything
could well be At times they are excessively
ferocious, and the tendency of assignment is to render
them still more profligate: they are all of them, with
scarcely an exception, drunken and abandoned prostitutes;

and even were any of them inclined to be well-conducted,
the disproportion of sexes (about one female to ten men)
is so great, that they are exposed to irresistible temptation

:

for instance, in a private family, in the interior of either

colony, a conv ict woman, frequently the only one in the
service, perhaps in the neighbourhood, is surrounded by a
number of depraved characters, to whom she becomes an
object of constant pursuit and solicitation ; she is generally
obliged to select one man as a paramour, to defend her
from the importunities of the rest ; she seldom remains
long in the same place ; she either commits some offence

for which she is returned to the government ; or she be-
comes pregnant, in which case she is sent to the factory to

be there confined ; at the expiration of the period of her
confinement or punishment, she is re-assigned, and again
goes through the same course.'

The ticket-of-leave, the first stage in the progress of a
convict to restored liberty, is a feature of the transporta-
tion system which has been generally commended. Cap-
tain Maconochie, whose testimony is frequently referred to

in the ' Transportation Report,' approves of it in every-
thing but its relation to a system, the first stage of which,
assignment, is liable to all (he objections which have been
made to slavery. Before coming to the possession of his

ticket in assigned service, the conviet, instead of being
amended, is so much further depraved, that this relaxa-

tion proves in many cases only a step to a worse condition
than before, an enlarged opportunity for the commission
of crime, and occasion of becoming obnoxious to its pe-
nalties,—penalties for offences which an employer has not

the same interest with a hired as with an unpaid or assigned

servant to conceal ; because it is comparatively difficult to

obtain another assignee,—easy to obtain a hired servant.

The alternation in the life of a ticket-of-leave convict ap-
pears to be between excessive and profitable labour for one
season, and excessive and ruinous debauchery for another.

Although some convicts of remarkable power in withstand-
ing the force of circumstances, of sagacity sometimes reput-

able, but more often dishonest in the use of advantages,
have arisen to wealth

;
yet, considering the immense num-

bers of this class in tne Australian penal colonies, and
the great encouragements held out there to industry and
foresight, the number of those who have done this is very

small.

As in the early, so in subsequent stages of the history of

the penal colonies, drunkenness has hecn the great vice

among convicts and emancipists. Dr. Lang, writing in
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1837, shows that at that period ' the consumption of ardent

spirits in New South Wales amounted to 3j imperial gallon*

annually for every man, woman, and child in the colony
;

the enbre consumption for the United Kingdom being one
gallon and a small fraction for each individual. Allowing
however (he says) for convicts in actual bondage (in road
and chain gangs), to whom spirits are not issued, and for

children and other natives of the colony, who are generally
indisposed to the use of ardent spirits, the number of

actual consumers is so reduced, that for each consumer
there must be the enormous amount of eight gallons a
year. During the period of his actual bondage the convict

is understood not to be allowed ardent spirits : but in the

service of private settlers he has the means of procuring
the indulgence independently of his master. Emanci-
pated convicts are scattered ail over the territory, and fre-

quently obtain their livelihood not by honest industry,

but by corrupting the convict and emancipated convict
population—selling ardent spirits on the sly, as it is called,

and receiving in exchange property in goods that are ge-
nerally pilfered or stolen from their owners for the express

purpose of procuring the means of indulgence.' {History

of Transportation, pp. 83-85.)

The amount of petty offences in the penal colonies and
of convictions for drunkenness is very great. In 1835 the

number of convicts in New South Wales was about 28,000,

and the summary convictions for petty offences in the year
were estimated to be about 22,000. {Transportation Re-
port.) In Van Diemen's Land in 1832 the convictions

were as 43^ for every hundred of the convicts. After
1832 the returns from which this proportion is taken are

differently made out, and the several heads of offence are

multiplied, yet with few exceptions the same general fact

is evident. (Australiana, 1838.) From the character of
the convict system it is evident that the convictions for

petty crime fall greatly short of what is actually committed.
The following returns exhibit the amount of grave

crimes committed in New South Wales and Van Diemen's
Land, in each year between 1828 and 1836, the description

of crimes, with the number of the population :

—

NEW SOUTH WALKS.

1829. 1330. 1831. 1832. 1S33. 1834. 1*13.

Population • 41 .437 46,2:6 51,115 53,934 60,794 66.228 71.662

Number of convicts • .

Cum ieled ofoffencescom
milled with violence :

—

Murder ...
.sttempts to murder •

Manslaughter .

Rape
Uunatnral crime
Highway-robbery and
bush-ranging . .

Burglary . . .

Piracy ami revolt .

Misdemeanour and as-

sault ...

10

4
1

2
0

31
29
5

G

9
2
4
2
2

24
25
0

19

16
11

0
2
2

28
29
0

38

9
9
0
1

1

SG
16
23

56

11

0
10
V

58

0

53

20
16
3

6
7

111
29
G

7*

19

17
1

13

0

89
25
0

»7

Total . ft) 87 126 151 1.0 2.5 231

Convictedofoffences com-
mitted without vio-

lence .

—

Arson . . •

Forgery ...
CUttle, horse, and sheep

stealing . ,

Perjury . .

I.needy and receiving

stolen goods . •

o

5

14

1

154

0
3

18

0

1G1

2
4

17

4

183

5

27
~1

182

0

7

15

8

239

1

14

62
9

229

2
15

67
3

347

Total . 176 182 212 217 209 315 434

flnuid lot il . ;c6 2C9 £'8 369 439 590 U85

Sentences ami execu-
tions:—

Scutrnced to death •

Executed
(

. .

Transported ' . .

G9
52
II*

41
50
123

82
32
116

G3
12

148

63
31
171

80
44

317

86
38
398

Proportion of offenders
to population was as i : u; 1:171! 1 : 151 1 : 152 1 13H 1:1124 11041

Proportion of offences

with violence to those
without was as . 1-2 1 -1 1-1! 1 : 11 1 • It 1 11 It if

VAN DIEMEN'S LAND.

1829. 1830. 1831. 1832. 1833. 18S4.

Population • 20.265 24,504 2G.H30 29.079 34.450 &7.'»

Com icl population . 15,Hr) IMS*

Convicted of crimes
against the iierson w ith

\ iolence :—
Murder .

( 'lilting with intent .

Cirnady knowing .

licsttnlily .

Highway robbery
llu»hr.inging and ab-

sconding .

llorirlaiy

Assault and misdemean-
our .

3
0
0
0
G

-7

9

10
G
6

B

4

38

£0

0
o

2
0
2

CO
6

40

4

18
3
0

20
26

27

1

10
0

13

0
35

22

s
10
•
0
4

3
23

21

a

>
•

a
r,

Total . 50 91 79 103 88 66 u
Convicted of ofleucci

against property with
out violence :

—
Arson
Forgery , . .

Cattle and horse stealing

Sheep-stealing .

Perjury
Libel and contempt .

p.uilicr/lelileiit .

l-'elony

Keeei\ing stolen goods
Larceny and Hull

0
0

11

17
0
0
n

IG
10
89

1

G

0
3
9
11

113

0
5
6

1

2
0
6

5
23

I'll

1

3
4
10

2

1

IG

3
12

142

0
e
13
12

1

11

19
20
192

0
14
16
•0

0
0
9
It
39
286

t
«
H
14
•
t
7o
41
fat

Total . HI 1 .0 208 I'M 2eo

liruud total . 193 241 2*7 297 362 4C« JS7

Sentences and execu
tii ins :

—
Semen, ed to death
L'Xecuted .

Ti.ui-pnitcd

40
19

1 0

of,

131

31
4

l.V.I

Si
13

1.1

83

12

213

73

233

SI
It

151

Prep.irli.il of o!i'ellees

eoiuiilllled Willi vio

leiie. to llio.e without 1 :
3

1 : U 1 : 2! 1 : 2 1 :3» 1 C 1:4

Proportion of oH'cndors !-•

population 1 K'3 lilt"! , W 1 .
9.-1 1 :93 1811 1- US

Tlu- proimrtinn of cnuvicted offenders lo population in England and Wales
is m 1 to 830.

The proportion of crimes with violence to those without is as 1 to 8|.

On the above returns the Transportation Committee in

their Report remark : ' They show that, in proportion to

the respective population of the two countries, the num-
ber of convictions for highway robbery (including busb-
ranging) in New South Wales, exceeds the total number
of convictions for all offences in England ; that rap**
murders, and attempts at murders are as common in thr
former, as petty larcenies in the latter country. In shot',
in order to give an idea of the amount of crime in New
South Wales, let it be supposed that the 17,000 offender
who last year (1837) were tried and convicted in thi-
country for various offences before the several court* i f

assize and quarter-sessions, had all of them been condemrifd
for capital crimes ; that 7000 of them had been execuW-J.
and the remainder transported for life ; that—including i i

this remark the returns from Van Diemen's Land also

—

addition, 120,000 other offenders had been convicted of th;
minor offences of forgery, sheep-stealing, and the likv,
then, in proportion to their respective populations, t In-

state of crime and punishment in England and Australian
colonies would have been precisely the same.'
The convictions however in New South Wales, it would

appear, fall short even more than usually of the number of
crimes committed. Judge Burton, in a charge to the graiid
jury of Sydney, which is frequently adverted to in the
Transportation Report, after describing 'the crimes of vio-
lence, the murders, the manslaughters and drunken revels
the perjuries, the false witnesses from motives of revenge-
or reward, which in the proceedings before him hLj
been brought to light ;' after mentioning ' the mass of of-
fences which were summarily disposed of by the matri--
trates, and at the several police-offices throughout the
colony,' spoke of 'the numerous undiscovered crimcN
which every man who heard him, or to whom the report of
his words should come, would at once admit to have
occurred within his own circle of knowledge,' and added
that ' the picture presented to men's minds would be on«
of the most painful reflection ; it would appear to one
who could look down upon that community as if the main
business of them all were the commission of crime and
the punishment of it ; as if the whole colony were in
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motion towards the several courts of justice.' {Transporta-
tion Report, p. 27.)

lioad-Partus and Chain-Gangs.—Road-parties, chain-
gangs, and penal settlements have been mentioned among
t he punishments to which a refractory or offending con-
vict is liable. The two first embrace the punishment of
hard labour on public roads, in breaking stones and the
like ; the chain-gang being distinguished by the additional
severity of a more degrading dress, heavy chains on the
legs, and the superintendence of armed soldiers instead of
convict overseers. The stations at which the convicts in

road and chain gangs are kept are removable according
to the public wants: they are therefore rudely con-
structed in every particular, generally consisting of so
many huts, little better than the commonest description of
cow-houses, each of which is adapted to the reception of
thirty men, more or less. The convicts are locked up in
these places at night with some rough covering for tneir
bedding. In the morning they are brought out under in-

spection, hear the reading of a chapter or the prayers of
tlie Church of England, and then proceed to work, which
is interrupted at stated hours, when they receive their
meals. Sir Richard Bourke, late governor of New South
AVales, in his evidence before the Transportation Com-
mittee, represented the condition of some of the convicts
in chain-gangs as one of peculiarly great privation v and
ii m happiness ; the men being 'locked up from sunset to

sunrise in caravans or boxes holding from twenty to twenty-
eight men, but in which the whole number can neither
stand upright nor sit down at the same time (except with
their legs at right-angles to their bodies), and which, in

some instances, do not allow more than eighteen inches in

width for each individual to lie down upon on the bare
boards.' This feature of a barbarous system has however
been discontinued for some years.

The Transportation Committee thus summarily describe

the evidence on these portions of the convict system:

—

: Every one of the witnesses spoke in the strongest terms
of the disorders, crimes, and demoralization which were
occasioned by the road-parties.' 'All are ultimately de-
graded and demoralised by associating together.'

Penal Settlements.—Penal settlements are designed for

the punishment of criminals convicted of very grave of-

fences in the penal colonies, and of criminals who are spe-
cified in the instructions of the secretary of state forwarded
to the governors of the colonies with every transport ves-

sel. In connection with New South Wales, the penal
settlement is Norfolk Island: in connection with Van
Diemen's Land, there was formerly Macquarie Harbour;
iit present there is Port Arthur.

Macquarie Harbour is a large bay situated on the west-
ern coast ofVan Diemen's Land. There are several small
islands scattered about the bay, two of which were occu-
pied as penal settlements ; one as a place of burial, and
another as a garden. A small rock was used as a place
of punishment for the refractory convicts to be sent to at

night. This was considered as a minor description of
punishment, but according to the testimony of the surgeon
who was employed at Macquarie Harbour, it was very
severe indeed ; because it seldom happened that an indivi-

dual could land upon the rock without getting wet, and the
result was that he was obliged either to sleep in his wet
clothes, or without any clothing ; the greater part slept in

Iheir clothes, nine-tenths having on heavy irons : fire was
not allowed after eight at night, and the prisoners did not
reach the rock till between six and seven. Another kind
of punishment was stopping the allowance of meat ; and
a third was placing them in the chain-gang to work in

heavy irons, and to work in water carrying stones or div-

ing for them. The last description of punishment was
flagellation with a cat-o'-nine-tails, of double-twist whip-
cord, and nine-knotted. Executions were common, and
were generally performed in the presence of the assembled
convicts, under the impression that such spectacles would
overawe them and repress crime.

From an official return it appears that out of 116 men
who absconded from Macquarie Harbour, 75 are supposed
to have perished in the woods, 1 was hanged for murder-
ing and eating his companions, 0 of whom were eaten ; 24
escaped, 13 were hanged for bush-ranging,* and 2 for

* ' Buih- ringing,' running nray noil living by depredation:) upon the set-

lltrri.

murder : making a total of 101 out of 1 10 who came to an
untimely fate. (Evidence of Mr. Barnes, Transportation
Report, 1838.)

Macquarie Harbour was entirely abandoned in 1S34, in

favour of the present penal settlement connected with Van
Diemen's Land, Port Arthur, of which the foundation was
laid in 1830. Port Arthur is admirably fitted by geo-
graphical position for the purposes to which it is devoted.
It has no communication with the rest of Van Diemen's
Land, except by a narrow neck about 400 yards wide,
which is guarded by military, and by a line of dogs
chained to lamp-posts ; the dogs are fed on raw flesh, and
so trained that the very siightest noise by night or day
instantly alarms them. The convicts at Port Arthur are

employed with chains on their legs, in felling timber and
sawing it, in working in coal-mines, and in different

mechanical trades. They are classified according to their

description, as ' gentlemen' convicts, to the heinousness of
their offences, and their conduct while enduring their

sentences. The editor of the ' Van Diemen's Land
Almanack,' in an account of a visit to this settlement in

183G, mentions as ' one of the most severe duties the
prisoner is put to perform, the carrying of large logs from
the interior and almost impassable parts of the woods to

the beach, and again landing and transporting them
through the water to the dry ground and dock-yard. . . .

Self-preservation compels every one to do his best to sup-
port the immense weight, which, notwithstanding, he must
be strongly impressed within himself would crush him at

once to death, whatever his efforts might be, unless his

companions in like manner did their part.'

There is an establishment for boys at Port Arthur, the

mode of discipline in respect to whom is as follows :

—

They rise every morning at five o'clock, and having stowed
away their bedding, assemble for worsliip, after which
they are inspected as to personal cleanliness, previous to

breakfast, which takes place at seven o'clock ; after break-
fast they disperse for recreation, and at eight begin the

daily labours; at twelve they are again inspected, as

before, previous to dinner ; labour is suspended until half-

past two, at which hour they resume it, and continue at

work till five o'clock, when they sup. At a quarter past

six they muster for school, which continues one hour, and
the engagements of the day are closed by singing a hymn,
the reading of scripture, and prayer. On Saturday after-

noon no,work is performed, except by such as have mis-
conducted themselves during the week. On Sunday they
rise as usual, attend morning prayers, and at nine o'clock

clean linen and soap are issued to them for the week ; at

half-past ten they congregate for divine service, and the
rest of the day is spent chiefly in receiving religious

education. The school education given to the convict

boys is confined to plain reading, writing, and the simple
i-ules of arithmetic. The trades they are taught are such
as are most likely to he useful to them in a new country, and
are the trades of boot and shoe makers, carpenters, black-

smiths, nailors, tailors, coopers, bakers, kitchen-gardeners,

and sawyers, book-binding, and turning in the different

branches. The boys on their arrival are employed in

what is termed the ' labouring-gang,' breaking up new
ground, cultivating the government garden, carrying sawn
timber from the pits for use and shipment, making roads,

felling, cross-cutting, and splitting timber for firewood for

the use of the establishment, carrying the same, washing
and cooking, and all duties connected with their own
wants and attendance. The boys are allowed to amuse
themselves in any innocent manner within the prescribed

bounds at any of their leisure intervals. The most trivial

crime or irregularity is not permitted to pass without some
punishment proportioned to its nature. The punishments
are various : first, confinement to the muster-ground during
cessation from labour, where no amusement is allowed

;

the next punishment in severity is confinement in a
sepaiatc cell, the monotony of which is not relieved by
employment except at stated times, when the prisoner is

liberated to attend school ; the third punishment is con-

finement in a cell on bread and water, the allowance of

bread not exceeding one pound per diem. The last mode
of punishment, which is inflicted in cases of determined
violation of the regulations, is flogging on the breech.

Since the 30lh June, 1837, the nature of the discipline

at Point Puer (as the boys' establishment at Port Arthur is
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called) has not undergone any change. No regular re-

ports are published by government.

The foregoing details are taken nearly verbatim from a

report of the Commandant of Port Arthur to the govern-

ment of Van Diemen's Land. It is to be observed that

tlie settlement is not open to general inspection, so that

it i9 difficult to obtain an unprejudiced view of the opera-

tion of the system pursued there. It does appear how-
ever from evidence before the Transportation Committee,

and from statistical returns, that many of the boys punished

there, on their liberation become obnoxious to punishment

again.

The discipline of the adult criminals at Port Arthur is

excessively degrading ; it hardens the convicts, and the

most horrid acts of despair have been its fruits. The
writer in the ' Van Diemen's Land Almanack,' quoted

above, remarks that ' the desperation to which some of

these wretched men sometimes sink is truly appalling.

Several instances are on record (he continues) of men
committing the most barbarous murders in open sight of

their companions and superiors, with no other intention

than to be arrested, sent up to Hobart Town, tried, con-

victed, and executed.' The chief police magistrate of

Van Diemen's Land says that a convict is sure to return

from Port Arthur more vicious and more hardened in

guilt than he was before. {Despatch on the Convict Sys-

tem of Van Diemen's Land, ordered to be printed April

26M, 1838.) That officer defends the system pursued there

only as a means of deterring. Sir George Arthur, late

Governor of Van Diemen's Land, says that the moment a
convict is released from that settlement, he falls again

into crime on the slightest temptation. {Evidence, q. 4321,
Transportation Report, 1837.)

Including 270 boys from 10 to 18 years of age, in 1836,

there were 1181 prisoners at Port Arthur; 286 prisoners

had been sent from the settlement during the previous

year, and 4C6 had been received—45 for the second time.

Since 1836 the accommodations at Port Arthur have been
increased, and the number of convicts also.

Norfolk Island is described as one of the loveliest spots

in the southern hemisphere. It is remote from any land,

and inaccessible excepting at two points, where at par-

ticular seasons a landing for passengers can only be
effected by means of boats. The island is about twenty-
one miles in circumference, of volcanic origin, and • con-
sists of a series of hills and valleys, curiously interfolded,

the green ridges rising one above another, until they reach
the shaggy sides and crowning summit of Mount Pitt, at

the height of 3000 feet above the level of the sea. The
establishment consists of a capacious quadrangle of build-

ings for the prisoners, the military barracks, and a series

of offices in two ranges. A little farther beyond,' con-
tinues the writer, whose rather poetical description, for

want of any other, we are obliged to quote, ' on a green
mount of nature's beautiful making, nses the mansion of
the commandant, with its barred windows, defensive

cannon, and pacing sentry. Straying some distance along
a footpath we come upon the cemetery, closed in on three
sides by close, thick, melancholy groves of the tear-

dropping manchincal, whilst the fourth is open to the
restless sea. The graves are numerous and recent, most
of the tenants having reached, by an untimely end, the
abode to which they now contribute their hapless remains
mid hapless story. I have myself witnessed fifteen

descents into those houses of mortality, and in every one
lies a hand of blood. Their lives were brief, and as agi-

tated and restless as the waves which now break at their

feet, and whose dying sound is their only requiem. The
severity of the discipline which has been pursued at Norfolk
Island has varied with the character and feelings of com-
mandants, who are usually intrusted with a limited discre-

tion ; but its main features in detail have been the same as

those of the system pursued at Macquaric Harbour and
Port Arthur—a system of hard labour and degrading
punishment. Many instances are known of capital crimes
having been committed at Norfolk Island for the sake of
release from its severities even by the sacrifice of life. In
reply to a question put by the Transportation Committee,
the chief justice of New South Wales said, that he would
not hesitate to prefer death, under any form that it could

be presented to nim, rather than such a state of endurance

as that of the convict transported to that island.' Dr.

Ullathorne, a Roman Catholic priest, who was sent from
Sydney to perform the last services of religion to a numt» :

of men under sentence of death for mutiny at NonV.
Island, and who was likewise entrusted with the office o.

informing eleven of the condemned of their reprieve, h*i

thus described his meeting with the objects of a mission w.

remarkable :—' I said a few words to induce them to

resignation, and then stated the names of those who wen
to die ; and it is a remarkable fact that as I mention*.)
the names of those men who were to die, they one aftn
another dropped on their knees and thanked God that tbo-
were to be delivered from that horrible place, whil»t ti:i-

others remained standing mute and weeping. It was the

most horrible scene I ever witnessed. Those who werr
condemned to death appeared to be rejoiced.' (q. 2B7-+"
Evidence, Transportation Report, 1838.)

Of the depravity at Norfolk Island, Judge Burton i cf

the New South Wales bench) has given this striking testi-

mony, that • it wrung his heart and drew tears from hu
eyes, when a (Norfolk Island) convict brought before him
for sentence observed, " Let a man be what he will whtn
he comes here, he is soon as bad as the rest : a man's hexrt

is taken from him, and there is given to him the heart of a

beast." ' And Dr. Ullathorne, to the same effect, expresvO
himself, before the Transportation Committee, to have be« a

very much struck by the peculiar language used by thr

convicts at Norfolk Island. 4 When a prisoner (he sail!

has been conversing with me respecting another individual,
he has designated nim as a good man. I suspected that

he did not mean what he said ; and on asking an explain

-

tion, he has apologised, and said that it was the habihii'
language of the place ; and that a bad man was called >

good man, and that a man who was ready to perform n>*

duty was generally called a bad man. There was quite i

vocabulary of terms of that kind, which seemed to hate

been invented to adapt themselves to the complete suiv

version of the human heart.' « The outward appearance
of the great body of the convicts,' he added, * was ven
shocking, exhibiting the hard and fixed traces of trim"?

upon their countenances.' {Transportation Report.')

The number of convicts at Norfolk Island during the

period to which the foregoing accounts refer varied frore

two hundred to a thousand, all, as at the penal settlements
of Macquarie Harbour and Port Arthur, being male.
Expenses of Transportation.—Up to the year 183C

100,000 convicts had been transported from tfii* counts
to the Australian penal colonies, of whom 13,000 werr
women. The following estimate of the sums expended on
account of those colonies falls short of the true amount :—

Cost of the transport of convicts . . . £2,729,790
Disbursements for general, convict, and

colonial services 4,091,581
Military expenditure 1,632.302
Ordnance 29,840

Total from 1786 to 31st March, 1837,
Deduct for premium on bills, coins, &c,

8,4.83,519

007,1135

7,976324

The conveyance of each convict has thus cost about
28/., and the various expenses of residence and punishment
have been at least 54*. a head, making in all more than
82/. a head. The expense entailed upon this country by
the penal colonies has been, on the average since thrir
commencement, 156,398/. a year; but at present the
annual expenditure is more than treble that amount, and
is rapidly increasing.

The following was the expenditure of this country on
account of New South Wales and Van Diemen's Land in
the year 1836-7 :—

New South Wales.

Ordinances of the army .

Commissariat.....
Ordnance .....
Navy
Extraordinaries of the army . .

Special disbursements on account of
convicts

£40,801
3,450
12,014
4.641

55.625

127,949

£250,480
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Van Diemen's Land.

Ordinances of the army . . ,

Commissariat
Ordnanc*
Navy ......
Extraordinaries of the army
Special disbursements on account of

convicts

Transport of convicts
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£ 10,354

2,039

11,025
515

20,807

1 13,083

104,503

73,030

Total expenditure for the year 1830-7. £488,013
(Transportation Report.)

In addition to this sum, the colonial expenditure on ac-
count of the administration of justice, gaols, and police

its 90,000/., an amount nine times as great in proportion
lu the population as that of the United Kingdom for

similar purposes. (Sir William Molesworth.)
J n 1837 a committee of the House of Commons was ap-

pointed to inquire into the subject of transportation, and
U> suggest improvements. The labours of that committee
have been followed by some changes, and there is a pro-
spect of still greater.

New System of Convict Management in the Australian
CtUmies.—At Norfolk Island a system of a novel character
i - in operation, under thesuperintendence of itsauthor, Capt.
Maconochie ; and in Van Diemen's Land a system based
mi some of the principles of that of Capt. Maconoclne,
.lid embracing also some of its details, is now in process
of adoption.

Capt. Maconochie conceives that the fundamental error

uhich characterises the usual modes of convict discipline

i - the non-separation of the processes of punishment and
ivfonn. He proposes that they should be distinctly con-
templated and distinctly pursued. By the word punish-
ment he does not mean vindictive or exemplary infliction,

hut the sobering of the convict's mind, so as to fit it to

'U rive benefit from the moral influences which he would
i'ling to bear upon it. Thus, it should not (he says) be
'grading : it should be in seclusion from the gaze of the

five population altogether, at stations which he would have
v> constructed as to be removable at will, according as the

ope or demand for useful labour, or other circumstances
-i.ould suggest. The process should consist of hard
I ihour (enforced, if necessary, by physical means), with
ivmtruction, moral, religious, mechanical, and agricultural,

mi as to fit the prisoners for constituting afterwards a sood
uiral population. This state of discipline might, or might
not, according to the author's plan, embrace a period of
•"'urate confinement ; but it must embrace a period of
social discipline.

The reformatory or probationary process Capt. Macono-
chie recommends should be regulated by the use of moral
influence. The prisoners should be brought from the
punishment stations -to this stage of their discipline in

parties of six (more or less), who should choose each other,
•I'ul agree to run the chances of their probation together.
Vims, alter a man has completed the period during which,
according to his original sentence, he must remain under
iuect punishment (physical restraint), he must remain
indefinitely longer, until he can persuade other five men
miilarly circumstanced so far to believe in his good

i i'eiitions as to be willing to connect their own fate in pro-
bation with his, and to rise or fall, as afterwards explained,
;
' 'cording to his and their own conduct jointly. It is con-
tended that the necessity which will thus be imposed on
all, even in their first stage, to cultivate the good opinion
"I their fellows, will of itself produce a good moral effect,

iiuil advantageously prepare them for their further trials

:

I t it will give a value to the social virtues, usually ex-
cluded from the receptacles of criminals ; and will prevent
li'vour or hypocrisy from deriving undue advantages,
ihcse parties, when entered on their probation, it is pro-
pped should be reckoned with every evening by the
> 'perintcudent under whom they may be employed in the
overnment works, and should receive marks to their

credit or discredit, according to their conduct. If they
1 ive been orderly, obedient, sober, zealous, attentive,
ad ive, industrious, cleanly in their persons and rooms, civil,

k'mperate under provocation (should such have been

offered to them\ punctual in their attendance (at prayers,
school, work, &c), or have in any other way deserved
commendation, they should be gainers accordingly ; and
if, on the other hand, any one deserves censure, his party
should in proportion surfer. The stations, it is recom-
mended, should resemble common life in their different

arrangements :
—

' I would not (says Capt. Maconochie)
confide the good conduct of those who, from their position,

must be considered short-sighted in their views of perma-
nent advantage, solely to the support of distant induce-
ments; but, for their benefit, I would make the marks a
mere current coin. ... I would open stores at each
station, at which supplies of every kind, even spirits, could
be obtained in exchange for marks as registered in the
superintendent's book, but for no other consideration.
I would thus obtain a strong, immediate, as well as distant

stimulant; a strong deterrent from evil ; a means of paying
wages and imposing fines which could not be itself stolen

or clandestinely transferred ; a means also by which indul-

gence could be legitimately obtained
;
yet a strong remain-

ing interest in each of the parties to exercise economy and
self-denial; for only the residue (fixed in amount) of their

marks, after paying for these gratifications and the ordi-

nary expenses of living, would go to purchase their libera-

tion. Every one would think he enjoved full freedom of
will, yet every one would be under the almost absolute
control of impulses common to all, yet personal to each,
and which could not fail therefore of generating an esprit

de corps productive of harmonious effect.' The next step

contemplated in the progress of the convict to complete
liberty is a ' ticket-of-leave,' unclogged however by the

restrictions imposed under the old system on the holder
(such as attending musters, proceeding in a body to church,
&c), and not liable to forfeiture but by a sentence solemn
and judicial. (Australiana, or Thoughts on Convict
Management, by Capt. Maconochie. London, 1838.)

The Social System of convict management (the desig-

nation which, in antithesis as it were to the separate sys-

tem, Capt. Maconochie gives to his plan ; has been in

operation for the last two or three years at Norfolk Island,

whither all male convicts destined for New South Wales
are in the first instance now sent. No reports on the

operation of this great change have yet been published
by the government at home, and any other accounts would
be unsatisfactory.

The new system in progress of adoption in Van Diemen's
Land is termed a Probation System, and the object to be
held in constant view is to teach the convicts habitually to

regard whatever dogiee of labour and coercion they may
be subjected to as the desert and consequence of guilt.

The discipline is therefore to be rigorous; but at the same
time tempered with judicious advice and moral and reli-

gious instruction. A principle to be invariably acted upon
is, that the character and conduct of the convicts, and not
their ingenuity alone, are to determine the kind of labour

to be allotted to them ; those who manifest a bad or rest-

less disposition being always employed upon that which is

most irksome. No convict is to have power or control

over another, or to be employed in any permanent situa-

tion of ease or trust. Cleaning wards, sweeping barracks,

cooking, watching, &c. must be performed by the convicts

as duties generally ; such alone being exempted from thevie

duties as are under temporary increased punishment. In-

dulgences of any kind arc prohibited, such as tobacco and
spirits.

The magistrates appointed to visit the probationary

parties are enjoined to study the temper and disposition of

the men to be punished ; for it is obvious that the same
description of punishment inflicted upon men of different

dispositions and understandings will not be of equal effect.

In general, recommendations of short extensions of pro-

bation are pointed out as the best mode of punishment,
excepting in cases of serious crime. In the case of of-

fenders brought before them for sentence, the magistrate
is desired to explain calmly and patiently the grounds upon
which sentence is passed, and to point out the folly of a
continuance in ill-conduct. Monthly reports are required

from each visiting magistrate on the general state of the

gangs under his magisterial care, containing any sugges-

tions which may strike him as likely to improve their dis-

cipline and conduct.

Upon the superintendent devolves the whole respon-

sibility of the discipline and management of the gangs.
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They are charged with the safe custody of the convicts and
with the control of the assistant-superintendents. He is

to see that the convicts go to their beds and rise at the

proper hours ; that they are clean in their persons ; and
that they are marched off to their places of labour at the

regulated hours, each class with its own assistants ; and
that they are marched back to the station after their daily

labour is over, in the same manner. The superintendent

and his assistants are constantly to mix with the gangs
whilst at labour, as well as in their quarters ; they are re-

quired to check every kind of irregularity, whether in

speech or manner ; to advise and remonstrate with the dis-

obedient, and to act as monitors generally to the convicts

under their charge. It is only when these means fail that

they are to bring the disobedient before the visiting ma-
gistrate. The superintendent is to see the rations dis-

tributed, to inspect the huts and places of confinement,

paying great attention to ventilation, and observing that

the separation-boards between the different berths are fre-

quently removed ; to inspect the bedding at least once in

every week, or to have it aired. He is not to allow any-

thing like reproachful or harsh language to be used by any
person in authority ; and he is to take care that com-
munication by unauthorized persons with the convicts is

prevented.

The gangs are to consist of from two hundred and fifty

to three hundred men, and to be divided into three classes.

The classes are to be subdivided into other classes, and
these into messes often men each. The third class is to

be subjected to the separate system of confinement : the

second is to be hutted in rooms containing ten men each

:

the first class is to be composed of those convicts whose
term of probation will soonest terminate, and will be distri-

buted in huts containing twenty men each.

TTie different classes of convicts are never to be mixed
either at labour or elsewhere.

The superintendent is to muster and inspect the con-

victs immediately before they commence work, and after-

wards to read prayers. Books are to be circulated among
the men for their perusal on Saturday and Sunday (on

which day service is to be twice performed) ; and upon
days on which the usual labour cannot be performed
owing to the state of the weather, as well as on Saturday
afternoon, such convicts as are desirous of obtaining in-

struction in reading will be allowed to attend in a hut for

that purpose.
Perfect silence is to be kept at the musters, but it does

not form part of the punishment to be enforced when at

labour. The hours of labour will vary with the seasons

;

in the months of November, December, January, and
February, being from half-past five a.m. to six o'clock in

the evening
;
allowing from eight to nine o'clock for break-

fast, and from twelve to one for dinner ; in March, Oc-
tober, April, and September, from half-past six a.m. to

half-past five p.m., the same hours being allowed for break-

fast and dinner; May and August, from eight a.m. to

five p.m. ; June and July, from eight a.m. to half-past

four p.m.

The labour required from convicts in probationary gangs
will consist in the various works incident to the making
and repairing of roads and bridges.

The punishments attached to drunkenness, absence
without leave, disobedience of orders, idleness, neglect or
wilful mismanagement ofwork or duty, indecent or abusive
language, profane swearing, insolence or other misconduct,
are hard labour, in or out of chains, not exceeding one
year, or solitary confinement not exceeding fourteen days,

or by exposure in the stocks not exceeding six hours, or by
whipping, not exceeding thirty-six lashes.

The periods spent in the probation-gangs will depend
upon the original sentence of the several convicts, and
upon their good or bad conduct in probation.* (Standing
Order* for the Regulation of the Probation System
of Convict Labour in Van Diemen's Land, Hobart,
1841.)

System of Transportation as carried into execution at
Bermuda.—All convicts sent to Bermuda are employed by
the government on public works in the dockyards. The
system of punishment pursued is essentially different from
that which has been in force in the Australian penal colo-

• The above account of the new system of convict discipline iu Van Diemen's
l-»n<l U unnvoitUbly imperfect, as the sy.tem ha* been only very rccenUy
introduced, and no reports of iu operation nave been printed.

nies, and closely resembles that adopted in the hulk* n
this country. The convicts sent to Bermuda are selected

as being the best behaved ; they arc kept apart from the

free population
;
they are shut up in hulks by nieht, tial

are worked in gangs by day under the superintendence of

free overseers. A small amount of wages is paid to them
for their labour, a portion of which they are allowed to

spend, and the rrmainder forms a fund, which they receh e

on becoming free. At the expiration of their sentence,
they do not remain in Bermuda, but arc sent back at th»

expense of the fovernment of this country. Transporta-
tion to Bermuda, with some points of recommendation
compared with transportation to the Australian colonic*, t*

thus, on the other hand, without the argument in i»*

favour, that it rids England of the criminals sent to it.

(Capper's Reports.)
Theory of Transportation.—Mr. Bentham, Dr. Whateh.

the present archbishop of Dublin, and other writer*

on the theory of punishment, have condemned the

general principle of transportation ; and comparatively
little has been urged in opposition to their argunientv
Mr. Bentham's objections will be found in a chapter
on Transportation, in his 'Theory of PunishmenH

:

the archbishop of Dublin's, in his two ' Letters to Earl

Grey.' Their arguments may be summarily stated
follows :— 1st, That transportation has failed in all experi-
ments which have yet been made upon the principV
2nd, That transportation necessarily involves, in referent
to the country from which the criminals are sent, want o:

exemplarity. 3rd, That it lavs a pernicious foundation for

future communities. 4th, That efficient inspection i>

sacrificed by it. 5th, That it is more expensive than a

home prison system. To these objections it is replied—
1st, That transportation has not failed, but only a par-

ticular system of carrying that punishment into executi irj

—a system which is not necessarily connected with trans-

portation ; a system which was instituted in the colonic
at a time when prisons in the parent country were in lh:

worst state possible ; a system never amended in principle
according to the progress ofimprovements in penal arrancc-
ment generally. 2nd, That in reference to the end contem-
plated by the word example or exemplarity, transporta-

tion is not deficient excepting in the supposition thy.

exemplarity is an effect only of the spectacle of crimina'«
enduring punishment ; but in that sense, that all erj«.-

rience proves that, instead of preventing crimes, exemplar,
punishments have frightfully increased them ;* that in
far as there is any real value in the principle (exemplarity
in question, it is as an indefinite, obscure source or cau'<<

of apprehension ; but, that overlooking objections to thi

principle, in point of fact, in the sense of exomplanty as

connected with the spectacle of punishment, that tran.-
portation is in the same situation as any home svsiem v!

convict discipline, the public at large being as Tittle the
spectators of the process of the silent or the sepanti,
prison as they are of that under which transportation e
carried into effect ; that in the sense of general tendener
to produce apprehension independently of exhibited pu-
nishment, it lias superior recommendations to any home
system. 3rd, That the objection, that transportation lays s
pernicious social foundation, is made on a presump'tiou
involving the primary question which penal institution-
are designed to solve, viz. that the convicts sentenced I j

that punishment are always to be criminal in character
and habit ; but that, on the contrary, the circumstances of
society in a new country are economically, in the re*pecH
of high wages, abundant labour, and good prospects, nine!,
more calculated to establish and confirm the moral bene ti'

to the character of a former criminal wrought by a goo.i
system of secondary punishment, than the circurastancu
of an old society in which employment is uncertain, wairo

^•Exposure in a slate of punishment was introduced into PeunsylTmasa is
178S. In UK' year 17**", four year* after its commencement, this practice » j*

aboliftlied, and the ellcct was rtsloi)i,ljiii>; ; for at Uie cud of another prriod i*

four years, that is to say, 179*, the. |iopulation haling in tlie mean* hil* in-

creased nt the r.itu of four and a half per cent, per auuum, and the penal lav
in other respect* having remained unaltered, crimes had decreased by t»o
thirds. The increase of recorded crimes after the introduction of expeetrt
was too great and too continuous to be accounted for to any ilrewt extent by a«
increase of prosecutions otherwise than by reason of an increase of critsrv
And no part of the suluequent decrease of recorded crimes can be so accounted
for. We have remarked iu this iu.Ui ce one fact, which seems to f-e
itself enoutrh to settle this que»ti.>n. The decrease of crime In the town el
Philadelphia, wheie. doubtless, munt of lite exposures were made, was macs
arrealer than the decrease of ciiroe in the county, Kreat though that was." i»p
NT 8. ( llcp irt the Cummiucc m Prima DiviUtnc Ui the tt/rriw-GrsisTw/ «/

India, Calcutta, IWS.)
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. ; that, besides, prejudice is always stronger against
He man once fallen, and consequently more opposed

to his permanent reformation, in an old and established
community, than in a young, unorganized, and, so to speak,
laotic oue. 4th, That experience has not proved the
istence of greater abuses in the management of convicts

id than in their management at home ; and that the
l provision can easily be made against abuse in con-

nection with penal colonies as has been made in con-
nection with prisons in the mother country (in the ap-
pointment of inspectors) within the last few years. 5th,

That the question of expense, unless where the difference
supposed between that of two systems is very great, is pre-

maturely discussed, when discussed without respect to any
sat i-factory evidence of the greater efficiency of one than
of another system. (Captain Maconochie's Austruliuna :

Colonel Arthur's Li'tlers to the Archbishop of Dublin ;

the Merits of a Home and of a Colonial Process, of a
" rial and of a Separate System of Convict Management,

tsed, by F. M. Innes, 1842.)

lulks (hulk, Dutch ; kulc, Saxon, the body of a ship),

aged as places of confinement and punishment for offences;
corresponds with the galea of the Italians, the galcre of
the French, and our own English word galley.

History of the Hulks.—The plan of confining offenders

on board hulks was adopted in England in 1776, when the
disturbances in America interrupted the transportation

system. The first statute authorising sucli confinement
Was the 16 George III., cap. 43, passed in 1776, for two
years only, but afterwards continued by two other acts of

rliamcnt till it was repealed by the 19 George III., cap.

j which w as however founded upon the same principles

th the ICth, and may be considered in part as an im-
oved edition of that act. Confinement in the hulks

under the 1!) George III. was a distinct punishment in-

flicted by a sentence of the court before which the crimi-

nal had been tried, except in the case of offenders liable

to the punishment of death, whose sentence might be
commuted to imprisonment in the hulks by the crown.
The offenders who might be sent to the hulks by the sen-

tence of a court were male persons convicted of grand
larceny, or of any other crime (except petty larceny) for

Which they were liable to transportation, and who should
appear to be of fit age, and free from any bodily infirmity

;

and they must be sent thither (if liable to be transported

for seven years) for a term not less than one year nor

exceeding five years ; if liable to transportation for fourteen

years, they might be sent for a term not exceeding seven
years. The rivers, ports, &c. at which these convicts were
to be employed were to be previously approved and ap-
pointed by the crown ; the officers in charge of them were
to be appointed by the justices of the peace for the county
in which such river, &c. should be situate, or by the jus-

ices of such adjoining county as the king in council should

ect. The appointment of chaplains, surgeons, &c, was
in the superintendents, who were to have the same

vers over their prisoners as were incident to the office
" eriff or gaoler. It was also provided that the super-

itendents should observe, in the custody, treatment, and
employment of the convicts, the direction followed by the

governors of penitentiaries, so far as was consistent with

the regulations specifically referring to the hulks. By the

I section of the act the crown might appoint a fit per-

i inspector of the several vessels, who was to visit

least every quarter, and report on their state, the
• and conduct of the respective officers, the treat-

condition of the prisoners, the amount of the

earnings, and the expenses attending every such
: of confinement—to both houses of parliament at the

eginning of every session. He was also directed, in mat-
ters of extreme or pressing necessity, to make a special

report to the justices of the Court of King's Bench, who
were immediately to make orders therein, and regulate or

redress what required it.

The notice of parliament does not appear to have been
called to the hulks between the passing of the 19 George
HI, cap. 74, and the year 1783, when an act was passed,

the 2-1 George III., sess. 1, cap. 12, converting the hulks
from prisons, in which criminals were to be punished by
hard labour, into places of temporary confinement for con-
victs, between the period of their sentence to transporta-

tion and the completion of the necessary arrangements for

carrying that sentence into execution. The management
I'. C, No. 1570.

of the convicts was given to officers called overseers, whose
powers corresponded with those of the superintendents
under the former act. They-wcre to feed and clothe the
offender, and keep him in such manner, and to permit
him, where the same could be safely done, to labour at

such places, and under such directions, limitations, and
restrictions, as his majesty or certain justices of the peace
should appoint. In case the convict should receive em-
ployment, he was to be allowed half the return arising

from his labour for his own use ; but it was provided that
no convict should be obliged to work.
The time of the offender's confinement was to be

reckoned in discharge or satisfaction of the term of his

transportation, as far as it might extend. Similar returns
to parliament or the King's Bench were required under
this as under the former act. The 24 George III., sess. 1,

cap. 12, was repealed by the 24 George III., sess. 2, cap.

56, but its provisions were incorporated in this act, with
the exception of those concerning the labour of the con-
victs, which it was provided should be compulsory. This
last act was continued by various other acts till the year
1815, without anv alteration in its purpose, excepting in

the 28 George III., cap. 24, and the 42 George III. Bv the

former of these it was provided that the convicts should be
visited and treated as offenders sentenced to hard labour,

and that the expenses occasioned by their maintenance or

death should be defrayed by the overseers. By the latter

the interest of the contractors was limited to that of sup-

plying provisions, clothing, and other necessaries to be
consumed in the hulks. The 55 George III., cap. 156,

repealed and re-enacted by the 56 George III., cap. 27,

empowers the king to appoint a person to the office of

superintendent, and the persons to be deputy or assistant

superintendents, also resident overseers. The latter of

these acts was continued by the 1 and 2 George IV. for

two years, and its provisions were then re-enacted with

some variations, in the 5 George IV., cap. 34. (Statements

and Observations concerning the Hulks, by George Hol-
ford, Esq., M.P.)
Mr. Howard frequently visited the hulks, and pointed

out some of the abuses incident to their management in

his book ' On the State of Prisons,' and in his account of

Lazarettoes. These abuses exceeded so much those of the

ordinary prisons, as to become the subject of special inquiry

by a Committee of the House of Commons, in 1778. The
labours of that committee led to some slight improvement
in the accommodation, food, employment, and means of
preserving health in the hulks. In 1785 another committee
reported that the hulks, however necessary they might have
been as a temporary expedient, had singularly contributed

to improve the practice of villainy ; that the convicts

had formed distinct societies for the more complete in-

struction of all new-comers, who after the expiration of

their sentences returned into the mass of the community,
not reformed in their principles, but confirmed in every

vicious habit ; that when they regained their liberty no
parish would receive them and no person give them work

;

that being shunned by their former acquaintance, and
baffled in every attempt to gain their bread, the danger of

starving almost inevitably led them to a renewal of their

former crimes.

The act 24 Geo. III., under which the hulks were regu-

lated for the long period of about forty years, transferred

the prisoners to the custody and management of commer-
cial contractors ; and the consequences of this arrangement,

formed in opposition to the most obvious principles and

maxims of prison discipline, were such as might have

been anticipated. The convicts were treated harshly
; they

were ill fed and clothed ; and their moral improvement
was entirely neglected. In the beginning of 1812 the

complaints on these heads had became so loud as to force

themselves upon the attention of government, and a Com-
mission of Inquiry into the subject was appointed. This

commission pointed out many incidental abuses, and
strongly censured the system of allowing the contractors

to manage the convicts by servants of their own. The
fruit of its investigation was the appointment by act of

parliament of inspectors. This measure did not transfer

the discipline of the convicts from the contractors, the

source of the greatest abuses in the hulks, nordid it involve

any immediate reform whatever. In course of time how-

ever it led to some attention being paid to the health of

the convicts, their supply of food and clothing, and their
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protection from acts of cruelty or oppression on the part of
those employed in their superintendence ; but in every-
thing which affected their moral amendment no result

whatever accrued from the inquiries of the commission.
It was after the office of inspectors—the remedy, it has
been said, which issued from the labours of the commis-
sion—had been for many years in exercise, that we find

the hulks thus adverted to in a speech in the House of
Commons by a member who had paid very great attention

to the treatment of offenders under punishment there : ' In

.
every hulk ' (he says), ' with one exception, the prisoners

on board the vessel are all necessarily distributed into

three, or at most four decks, or divisions of the ship, after

the hatches are closed : from this time till the convicts are

let out in the morning (a period which comprehends in the
winter season, in the dark days, near sixteen hours of the
twenty-four) there is not among them any officer or ser-

vant belonging to the establishment ; and as the decks of
the ship are of very unequal sizes, more than two hundred
criminals of different ages and descriptions are often thus
locked in together, during this long period, to follow their
own inventions, without inspection or control. ... It ap-
peared by the evidence of the captains of the hulks that
the convicts did not dare to complain of ill treatment from
each other; the captains acknowledged that they them-
selves could not venture to disclose the aames ot indivi-

duals fiom whom they received information of what passed
among them ; and so strongly was the danger of disclosure
felt in one of the hulks, that it seemed to lie the practice
on board that hulk to inflict punishment for offences com-
mitted below, without bringing forward the informer in

support of the charge. It was also evident that in some of
the ships neither officers nor guards (not even the cap-
tain himself) could have gone down with safety among the
convicts after the hatches were closed.' The practice of
coining was carried on in some of the vessels ; in others
there were manufactories of skeleton keys and of indecent
toys, the materiel of which was chiefly stolen from the
yards in which the prisoners were employed. Beer was
sold in the hulks by night as well as by day, with the
sanction, and in some instances for the profit, of the cap-
tains. {Speech of Mr. Holford in 1815.)

In 1826 comparatively little improvement had been ef-

fected. Prisoners were allowed to receive money from
their friends, and with it to purchase a better description
of food than was allowed under the hulk regulations. «

I

saw,' says Mr. Holford, in a speech in this parliament in
this year, ' a few months ago on board the Justitia at
Woolwich two of the convicts employed in the preparation
of peppermint drops fox sale in the ship ; and the officer

who went round with me observed that these drops were
very much liked by the prisoners, being very comfortable
in a raw damp morning, when they were going to work.'
From the evidence taken before a Committee of the

House of Commons appointed in 1832 to inquire into the
subject of secondary punishments, and belore a Committee
of the House of Lords in 1833, we are led to conclude that
no material changes had then been effected in the disci-
pline pursued on board the hulks.

Description of a Hulk.—The description of one hulk
may not exactly correspond with that of all the others, but
it sufficiently corresponds to afford a general idea. The
following description refers to the Warrior convict-hulk,
stationed at Woolwich. There arc in this vessel three
decks or floors, called the upper, middle, and low er decks.
They, communicate by two large openings in the centre
and at the foremost end ; and as these openings in each
deck are placed above those on the deck below, they form
a kind of tube reaching from the hold to the atmosphere
above.

The main hatchways are all 4 feet 8 inches square. The
fore-hatchway, upper deck, 4 feet 6 inches by 3 feet 6
inches. Middle deck, 4 feet 6 inches by 3 feet 6 inches.
Lower deck, 4 feet 9 by 4 feet 8. The upper and middle
decks also open into the chapel at the alter end of the
passages by doors C feet wide by 6 feet high. The chapel
is a clear space 42 feet wide, 39 feet long, and 14 feet
liigh. The habitable part of the upper deck is 84 feet
long by 36 feet 6 inches wide. There are six parts on each
side, measuring 2 feet 9 inches by 2 feet 4 inches. It is

divided into two lateral portions by a central passage 5 feet
wide. The inner boundary is a partition, consisting of iron
bars reaching the full height of the deck. Each ward is

subdivided by three transverse bulkheads of wood, forc-

ing eight classes, but not crossing the passage. Near th;

bow of the vessel are two small rooms appropriated to th

sick, and an open space for the ladder and hatchway*, 26 fr«->

6 inches in length. There are four ports in this space that

ventilate the passage. There is a room at the after end u'

each ward, called the guards' galley, in which fires are \cy
till nine in the evening. These also adjoin the chapel.
The prison on the middle deck is 79 feet 6 inches \o-%,

by 45 feet wide. There are seven ports on each side, fuu-

bulk-heads, and, in all, 10 classes. Width of pa&sagv (

feet ; opens into the chapel. Two small rooms are *e:

apart as workshops. The clear space for the ladder ar,l

hatchways 19 feet 6 inches. Trie workshops have t- ;

ports and four large hawse-holes ; open into the space frr-

ward.
On the lower deck the prison is 115 feet 6 inches lore

by 43 feet 6 inches wide ; number of ports 15 on each mo -

varying in size, and all smaller than the ports above. Tt:
bulk-heads are six, forming 14 classes. Width of the p--

sage 6 feet. The space left forward is 12 feet, with t< z

hawse-holes opening into it. From the after bulk-head to

the stern-ports is a space occupied by the dark cells iz.i

store-rooms, leaving the passage free.

These prisons are rated to hold 600 men : of these 134

are disposed on the top deck, 192 on the middle deck, 2S4

on the lower deck ; and this is effected without crowding.
Beneath the lower deck is the hold, a large and alm<^~

unoccupied space, divided into store-rooms. The cent-j
passage is 160 feet long, 32 feet high, 7 feet 6 inches w.iir

The openings from the hold are,—1, the main-hatch, i

feet 8 inches square ; 2, the fore-scuttle, 2 feet 9 inches

by 4 feet 6 inches; 3, the after-scuttle, 3 feet by 1 fc*<

8 inches ; 4, a small scuttle in one of the classes. M.
Bossyr's Report ; Mr. Capper's Reports, 1842.)

Discipline and Employment of Convicts in the Hu/i*.
—On board the different convict-hulks a book is krj..

by the overseer, in which are entered the names of *!

convicts ; and on the first Sunday of every quarter they

are mustered, and the character which each convict m»j
by his conduct during the last quarter have deserved. i>

marked against his name in the manner following, makinz
known to nim the character so given him at each quarter!}

muster :

—

v. g. very good ; g. good ; in. indifferent : h

bad ; v. b. very bad. The convicts after they are classed

are kept in separate compartments on board the ship. <e

far as the climate admits, and are not allowed to mix with
any other class than that to which they belong after the
hours of daily labour. Every prisoner is required to sen t

two years certain as a period of punishment without an)
reserve earnings, and after that time is eligible to com-
mence a period of probation. The period of probation 10-

variably commences when the prisoner has mustered eisht
times, that is, two years either good or very good. Thi>
and his subsequent character determine the duration of hi«

period of probation. But in case of. misconduct durin •

the period of his punishment, that period is continued
until he raises himself in the scale by his good conduct, »o
as to possess eight good musters without blemish. Wht

n

a prisoner enters his period of probation, his reserve earn-
ings commence, and continue until his ultimate liberation,
subject however to be withheld for misconduct. The cell*
throughout the hulks are numbered consecutively, begin-
ning from the lower deck upwards ; and prisoners of the
worst character, or during their period of punishment, are
classed in the lower deck, and rise upwards as they pro-
gress in character, from the lower to the middle, and from
the middle to the upper deck ; so that the highest numbv.-
are on the upper deck, and contain the men of be»t cha-
racter. Whenever any convicts are allowed to earn s
recompense from their labour, one-third of the earning*,
that is, one penny per diem, is expended for them in the
purchase of bread and vegetables, but on no account i<

any convict allowed to have money in his own possession :

the other two-thirds is reserved until the prisoner's dis-
charge ; but in no case is such reserved earnings allowed
to be given to any convict unless he has passdH two yean
of his sentence, and then only provided his conduct has
been uniformly good during the period of his confinement.
If any convict at labour or otherwise misbehave himsxK
the officers and guards are instructed to use mild and per-
suasive means to induce him to alter his conduct, und if

these should fail, the overseer or officer in command is Vi
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him on board the ship, according to the nature of
le, either by reducing his daily allowance of pro-

ions, or by confining lum in a dark cell with no other
>visions than bread and water, for a term not exceeding
fen days, or by mulcting him of his earnings for a term
' exceeding one month, or by moderate whipping, which
ny case is not allowed to exceed twenty-tour stripes,

overseer or officer in command is required to make a
limit e in the occurrence-book of the name of the convict,

the name of the complainant, the nature of the crime, and
the punishment inflicted. No convict is allowed to go
without an iron upon one or both legs ; and those em-
ployed on board are locked up and clothed in the same
manner as those employed in the yards. An overseer is

ired to be on the watch all night in the dormitories.
)lains are appointed in connection with the different
jls, who are required, besides reading prayers and
:hing on the sabbath and the holidays of the Esta-
ed_ Church, to attend to the religious want* of the pri-

lers individually, to distribute according to their discre-

the books or tracts provided for the use of the pri-
soners, and to take a general superintendence of the
schools for their instruction. A Burgeon is employed in

connection with the vessels, who is required to attend to
the health of the convicts, inspect their provisions occa-
sionally, and see that the wards are properly ventilated.
The employments of the convicts consist of ship-building
and painting, carrying timber for this purpose, in removing
chain-moorings, in cleansing the rivers on which they are
employed, and in different descriptions of hard labour, and
a limited number in keeping the vessels clean, preparing
the food of the convicts generally, and making and repair-

ing their clothes. Their periods of labour are from eight

to nine hours and a half hour daily, according to the sea-

sons of the year. {Instructions to the Superintendent of
Convicts in England, given at Whitehall the 22nd day of
November, 1839.J
The stations at which hulks are maintained in England

are Portsmouth, Gosport, Devonport, Chatham, Woolwich,
Deptford ; besides Bermuda, Gibraltar is designed to be a
foreign station.

The following returns relating to the hulks are taken
from the latest reports addressed by the superintendent to

the government:—On the 1st January, 1841, there were
3552 convicts on board the various hulks in England ; and
during the year, 3625 more were received into custody, be-
tides 63 transferred from the hulks at Bermuda. Of the con-
victs in custody, and those received in the course of the vear,

in all 7240, 2374 were transported to VanDiemen's Land, 180
of whom were boys under 16 years of age ; 80 were sent to

Bermuda ; 66 were transferred to the Penitentiary (Mill-

0 ; and 7 to Parkhurst prison : 262 were discharged

;

died (being 24 per cent, upon the gross number)

;

icaped
;

leaving 4254 convicts on board the hulks
England on the 31st December, 1841. Of the total

iber received, 52 were known to have been transported *

:fore ; 10 had been in the Penitentiary ; 1625 had been
convicted previously of various offences ; 487 had been
before in custody ; and the remaining 1451 were not known
to have been in prison before. Three prisoners were re-

eeived dnring the year under 10 years of age ; 213 between
the ages of 10 and 15; 958 between 15 years and 20;

12 between the ages of 20 and 30 years ; and 839 who
above 30 years of age. The total expense of the

1 is represented for the year as 65,527/. 10s. 7\d., and
total value of the labour performed as 72,386/. 16s. Gel.

Reports of John Henry Capper, Esq., Superintendent
Ships and Vessels employed for the Confinement of

Tenders under Sentence, of Transportation, ordered to be

printed 21*/ March, 1842.) The total expense per man in

the hulks in England is 18/. 12s. llrf. The average value
of labour per man is estimated at 10/. 18s. 9rf., mating the

average annual expense per man 11. 14s. 2d. The total

rt per boy in the hulks is 13/. 5?. 6J</. The value of

labour performed by the prisoners in the hulks at Ber-

is so great as to leave an estimated annual profit for
*

13/. 3s. 6d. (Lord John Basselis Note on Truns-

and Secondary Punishment, Sth January, 1839.)

hulks in England are contemplated merely as an

ediate establishment between the common gaols

the penal colonies, for prisoners sentenced to tran-

sportation ; but in fact in many cases they prove a substi-

• Tbia mc»DJ, bad been in the hulks before.

•tute for that punishment. They are deemed to constitute
the worst branch of secondary punishment known in Eng-
land, and their discontinuance has been more than once
advised. .

Prisons (Prison, French), places of safe custody, of
punishment, and reform.

History of Improvements in Prisons.—The history of
modem improvements in the prisons of this country begins
with the labours of Mr. Howard in the last century. In
the firat section of Mr. Howard's book on ' The State of the
Prisons in England and Wales,' which he entitles ' A Gene-
ral View of the Distress in Prisons,' published in 1775, he
presents a summary of the abuses which existed in the
management of criminals at that time. Beginning with
food, he states that in several bridewells there was no
allowance of food at all ; in some, the keeper fanned what
little was allowed to the prisoners, and where he engaged
to supply each prisoner with one or two pennyworth a day,
it was known to be shrunk to a half and sometimes less

than a half the quantity. In answer to the question, does
not their work maintain them ? he says, that there were
few bridewells in which any work was or could be done.
The prisoners had neither tools nor materials of any kind,
but spent their time in sloth, profaneness, and debauchery
to a degree which was shocking. In the county gaols,

debtors had no bread, although it was granted to the high-
wayman, the housebreaker, "and the murderer; and me-
dical assistance, which was provided for the last, was
withheld from the debtor. In many of these gaols, debtors
who would have werked were not permitted to have any
tools lest they should furnish felons with them for escape
or other mischief. Mr. Howard next remarks the deficiency
of water in many prisons : many (he says) had no water

;

in some places where there was a supply, prisoners were
always locked up withindoors, and had no more than the
keeper or his servants thought fit to bring them. Of the
want of ventilation he gives this striking illustration : ' My
readers will judge of the malignity of the atmosphere when
I assure them that my clothes were in my first journeys
so offensive, that in a post-chaise I could not bear the
windows drawn up, and was therefore often obliged to

travel on horebaek! The leaves of my memorandum-book
were often so tainted, that I could not use it till after

spreading it an hour or two before the fire ; and even
my antidote, a vial of vinegar, has, after using it in a few
prisons, become intolerably disagreeable.' 8ome gaols at

this time had no sewers ; and in those that had, they were
occasionally offensive beyond expression. In some in-

stances the gaolers had to pay the window-tax, which
tempted them to stop the windows, thereby stifling their

prisoners. There was no allowance of bedding or straw in

many gaols and most b#dewel)s ; and if by any chance a
little was obtained, it was not changed for months together,

so that it was almost worn to dust. Some of the prisoners

lay upon rags, others upon bare floors.

The evils which have been mentioned related to the

health of prisons : in reference to morals a catalogue

equally striking follows. All sorts of prisoners were con-
fined together ; debtors and felons ; men and women ; the

young beginner and the hardened offender; and with all

these, in some counties, such as were guilty of misdemea-
nors only, who should have been committed to bridewell,

but who, for the want of food and the means of procuring it

there, were in pity sent to such county gaols as afforded

the prisoners an allowance of food. In some gaols were

confined idiots and lunatics, who served for sport to idle

visitants at assizes and other times of general resort. The
insane, where they were not kept separate, disturbed and
terrified other prisoners.

The consequence of neglect of air, food, and water, was
a fever called the Gaol Fever, by which, in 1773-4, Mr.
Howard, from his own observations, remarks, that more
were destroyed than were put to death by all the public

executions in the kingdom,—which, at a time when the

punishment of death was inflicted for one hundred and
sixty different offences, was a very great number.
Of the indiscriminate association of idle criminals, the

results as mentioned by Mr. Howard need scarcely be

quoted: petty offenders committed for short periods gene-

rally grew desperate, and came out fit for the perpetra-

tion of any villainy. * I scruple not,' are the words of Mr.

Howard, ' to affirm, that half the robberies committed in

and about London are planned in the prisons by that

U 2
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dreadful assemblage of criminals and the number of idle

people who visit them.'

In another section of the account from which the fore-

going extracts have been taken, bad customs in prisons

are referred to. Of these is mentioned a cruel custom of
demanding of a new prisoner garnish, footing, or (as it

was called in some London gaols) chummage. * Fay or
strip, are the fatal words. Fatal (repeats Mr. Howard), for

they are so to some, who, having no money, are obliged
to give up part of their scanty apparel ; and if they have
no bedding or straw to sleep on, contract diseases wliich

prove mortal. The prisoners in gaol previously make an
addition to the garnish paid by the new-comer ; and the
following night is spent in riot and drunkenness.' Gaming
in various forms was very frequent ; cards, dice, skittles,

Mississippi and Portobello tables, billiards, fives, tennis,

&c. There was scarce a county gaol that was not fur-

nished with them, and prisoners were continually at play.

Prisoners were loaded with heavy irons by night as well

as by day ; and in some county gaols the women did not
escape this severity.

The remuneration allowed to many of the gaolers con-
sisted wholly or partially in the profits derived from selling
beer and spirits to the prisoners. Some gaols were private
property, the governors of which were not responsible to
any magistrate

; they allowed the prisons to go out of
repair, and used the most objectionable means to secure
the detention of those under confinement. Mr. Howard
mentions one of these gaols, where the proprietor tortured
the prisoners with thumb-screws. The grand jury took up
the case, and remonstrated to the gaoler, but in vain.

All the vices thus generally stated, nearly throughout in
Mr. Howard's words, are illustrated by him in reference to
particular prisons.

The labours of Howard, and of those who, inspired by
his example, united in seeking to effect an amelioration in

the penal institutions of the country were but slowly at-
tended with success. Nearly fifty years after the date of
the above details the Prison Discipline Society remark,
that there yet exist many prisons in the same condition as
that in which Howard left them—monuments of the justice
of his statements, and of the indifference with which his

recommendations had .been regarded. {Fifth Report, p.
16.) In 1818 it appears by parliamentary returns, that out
of 518 prisons in the United Kingdom, to which upwards of
107,000 persons were committed in that year, 23 prisons
only were classed or divided according to law ; 59 prisons
had no division whatever to separate males from females ;

136 had only one division for that purpose ; 68 had only
two divisions, and so on ; 23 only being divided according
to the regujations of the statute (24 George III., c. 54,
sect. 4) which provides for eleven. In 445 prisons no
work of any description had been introduced ; in 73 prisons,
though some work was performed, yet the number was
exceedingly small in which employment to any extent had
been carried on. In 100 gaols built to contain only 8545
prisoners, there were at a time 13,057 persons confined.
The practice of using fetters to prevent the escape of the
prisoners continued in force in many gaols ; and one is
specified in the ' Report ' of the Prison Discipline Society
for 1823 (pp. 19, 20), where those charged with felonies
were on their first reception double-ironed ; and, thus
fettered, were at night chained down in the bed, the chain
being fixed to the floor of the cell and fastened to the leg-
fetters of the prisoners. This chain was of sufficient length
to enable the prisoner to raise himself in bed ; his cell was
then locked, and he continued thus chained down from
seven o'clock in the evening until six the next morning.
As there were in the county in which this abuse existed
but two gaol-deliveries in the year, a prisoner might con-
tinue to'be thus treated for six or eignt months, and be
then acquitted as innocent on his trial : the double-irons
thus used on the untried prisoner varied in weight from 10
to 14 pounds.

It would be impossible to point out with any degree of
minuteness, in a limited compass, the successive steps in
prison improvement, and to fix their date. Without there-
lore attempting to trace the progress of changes which
were introduced partially and irregularly, not generally or
simultaneously, throughout the prisons of the country, as a
first step in the attempt to effect improvement in convict
arrangements may be mentioned the introduction by law
of classification.

Classification of Offenders.—The argument of tfceet

who wished to make the experiment of classifying prisoner*

is thus succinctly stated by a distinguished American
writer on penal jurisprudence :

—'That, as a place of punish-

ment, a prison would soon lose its terrors if its deprav eii

inmates were suffered to enjoy the society within, which
they had always preferred when at large ; and thai,

instead of a place of reformation, the prison would become
the best institution that could be devised for instruction ir.

all the mysteries of vice and crime, if the professor* of

guilt were suffered to make disciples of those who may tx

comparatively ignorant. To remedy this evil therefore m
must resort to classification: first, the young must L*

separated from the old ; then we must make a division

between the novice and the practised offenders. Further
subdivisions however were found indispensable, in propor-
tion as it was discovered that in each of these classes there

would be found individuals of different degrees of depra-

vity, and of^ course not only corrupters, but those who
were ready to receive their lessons. Accordingly, clas**-,

were multiplied, until in some prisons in England we firvl

them amounting to fifteen or more.' The same writer

exposes the fallacy of this argument in what follows :

—

• But in the consideration of this question these evidctt

truths seem not to have had their proper force : first, ttnl

moral guilt is not the immediate subject of human ol«*r-

vation ; nor, if discovered, is it capable of being so nicch
appreciated as to enable us to assign to each individual

who may be infected with it his comparative place in On-

scale ; and if it could be discovered, it would appear th*;

no two individuals could be found contaminated in thr

same degree : secondly, that if these difficulties could br
surmounted, and a class formed of individuals who ha^
advanced exactly to the same point, not only of offencf

.

but of moral depravity, still their association would pro.

duce a further progress in both.' (Livingston's Pen >'

Codefor the State of Louisiana ; Introductory Report .'••>

the Code of Reform and Prison Discipline, p. 300.) In

illustration of the correct reasoning of this passage,

the following extract from the evidence of a Middle-
sex magistrate is quoted :—' Classification might in soro<-

measure be obtained, certainly ; but men are frequently

convicted of a trifling offence, and sentenced, who hat*«

been previously guilty of a very heavy crime. As an in-

stance of this, in a prison where classification is attempted.
I recollect a man who was tried for cutting off the head of

his child, and placing it on a table to meet his wife's vie.
when she returned into the room, and where he roeiv'*

escaped the punishment of death by a technical difficult)".

I saw this man a few days afterwards as a misdemeanant,
among the trifling offenders.' (q. 1784, Evidence if
Samuel Hoare, Esq. ; Select Committee of the House
Commons, 1832.) Classification continues to be the IeaJ-

ing principle of arrangement in many prisons; in other*
the object contemplated by it, namely, the prevention of

contamination, is farther sought by the prohibition of oral

communication between the prisoners.

Prisons on the Silent System.—Of the prisons whii h
have been subjected to any fundamental changes duri.'i.:

the last twenty years, the greater number are conduct.-!
on the silent system. By the advocates of this system i!

was supposed, as we have said, that contamination woi-'.J

be prevented by the intercourse of the tongue being pro-
hibited. The first objection incurred in carrying out tl >
plan was the great expense of employing a requisite num-
ber of officers to enforce silence. To militate or get ri J

of this objection, another, and perhaps a gicater evil,

produced by the introduction of the practice of jrivirr
to prisoners a control over other prisoners. In CoklbaU
Fields prison, containing on an average 900 prisoner*. r<-

less than 218 were, in 1837, removed from the operation
of the law and the endurance of their punishment by beinc
appointed to offices of trust or control. Besides tht-M-

218 there were 54 regular officers; so that 272 pcrson-
were appointed to superintend 082 prisoners ' t. e. Vn>
minus 218, who had appointments), being in the ratio
one officer to 2\ prisoners. With all this wasteful super-
intendence, involving so entire a sacrifice of discipline
the great object of prisons on the principle of Coldb:i"h
Fields was not attained. * The minds of the prisoner
(say the Inspectors of Prisons in their Report for that year
are kept under perpetual irritation by the prohibition of
speech, their ingenuity at work to find means of evading
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they are still further depraved by frequent subjection

nishment for an offence of a merely arbitrary charac-

er." In illustration of the amount of punishment inflicted

in prisons on the silent system, for breach of regulations

ely, the Inspectors quote the following returns :

—

men

Number of Punish- Numlwr of
merit* for Offences Prisoners in the
within the Prison course of tho

in the course of
the year.

year.

ColdVtnlh Fields House of Col reelion
Wakefield House of Correction . .

Salford House of Correction ...
Kniitaford House of Correction .

afford Gaol and House of Correction
Westminster Bridewell 3,532
riston House of Correction . . . 898

Fieldsor 'talking and swearing' alone,

se of Correction, in 1836, the punishments averaged
ut 12 per diem ; but even these large returns fall short of

ng a correct index of the discipline. The punishments
ne rally imposed consisted in reduction of food, or con-
venient in solitary cells, by which health was so much

impaired, that the governors were obliged to reduce the
severity to a degree which impaired its efficacy. From
this discretion interposing between the discipline contem-
plated and the means required for its enforcement, arose
a great disproportion in the amount of punishments in the
different prisons on the silent system. In Coldbath Fields

House of Correction, with nearly three times the number
of prisoners in Wakefield House of Correction, the punish-
ments fin 1837) were nearly equal in amount, exceeding
1000 per month. In Brixton House of Correction, with
nearly the same number of prisoners as in Wakefield, the
.imber of punishments were not one-tenth in amount,
i Stafford House of Correction, with about two-thirds the

er of prisoners as in Wakefield, the punishments
: not one-fiftieth in amount. In Tothill-Fields House

of Correction, with one-fourth more prisoners than in

Wakefield, the punishments were little more than one-
third in amount. In Salford House of Correction, Lan-
cashire, with more than twice the number of prisoners in

Wakefield, the punishments were only one-third in amount.
Tort of the Inspectors of Prisons, 1838, pp. 1G6-7.)

he recommittals to Coldbath Fields prison (the largest

on in the kingdom on the silent system) for the year
ing September, 1830, were 2795 ; to Westminster Bride-

veil, the proportion ascertained to the recommittals was
Nont 40 per cent., and the real proportion was probably
uch larger. {Inspectors' Report, 1837.)
Since the date of the returns quoted, the employment of

prisoners as wardsmen, and in other incidental capacities,

has been to a great extent abolished, and an approach has
been made to uniformity in the discipline pursued in

prisons on the silent system. But under any arrangements
the principle on which such prisons are conducted almost
necessarily involves great and numerous vices.

Regulation of Prisons on the Silent System.—The power
of establishing rules for prisons is vested by act of par-
liament (5 & 6 Wm. IV.. c. 38) in the secretary of state for

the home department. Distinct divisions of each prison
are appropriated to male and female prisoners. The several
wards, cells, yards, &c. are devoted to distinct classes of
prisoners. There are baths for the cleansing and bathing
of prisoners ; a fumigating oven for the cleansing and dis-

infecting of their clothes, linen, or bedding. A competent
number of cells adapted to solitary confinement for the
punishment of refractory prisoners, and for the reception
of such as may by law be sentenced to confinement therein,
is provided. Separate rooms are provided as infirmaries or
sick wards for the two sexes, and as far as possible for the
different descriptions of prisoners. Every prisoner is pro-
vided with suitable bedding, and every male prisoner with
a separate bed, hammock, or cot, either in a separate cell,

or in a cell with not less than two other male prisoners.

Convenient places are set apart for washing, combing, &c,
and yards for exercise. It is provided by law that the
•siting justices appointed at each quarter-session shall

meet periodically at the prison and inspect the several
journals, registers, and books, and give such directions as

' to them seem necessary : that they shall regulate a
! of fines to be levied by the governor upon the sub-
ate officers for negligence in the performance of their

s; that they may suspend any officer; examine from

time to time the state of the buildings, the classification,

separation, inspection, hard labour, employment, health,

diet, instruction, &c. of the prisoners ; also into trfe amount
and disposal of their earnings, the expenses attending the

prison, and any improvement which may be practicable
;

they are required to direct such books as they tnink proper

to be distributed for the use of prisoners who do not belong

to the established church
;
they may enter into contracts

for the employment of prisoners in any work or trade

within the prison, subject to the sanction of the general or

quarter session
;
they may authorize any prisoner to be

employed in the service of the prison, but not in the ser-

vice of any officer in control or instruction of any other

prisoner
;
they may order necessary clothing or tools to be

given to any prisoner on his discharge, or may pay his

passage home, or present him with such a moderate sum
of money as they may think fit : they are required to make
a report respecting the state of the prison at even' quarter-

sessions: in case of :ontagious disease, or any other emer-

gency, they are empowered to issue an order under their

hands and seals, to remove the prisoners to some other

prison or place of confinement within their jurisdiction
;

in case of any criminal prisoner being guilty of repeated

offence against the rules of the prison, or of any greater

offence than the governor is authorized to punish, a visit-

ing justice may order the offender to be punished by soli-

tary confinement ; and in case of absolute necessity, by

confinement in irons ; a visiting justice may receive the

complaint of any prisoner. Spirits, wi ne, beer, and tobacco

are prohibited to any prisoner excepting in cases approved

of by the surgeon. For every prison it is provided that

there shall be a governor, chaplain, and surgeon ; and for

the female branch of the prison a matron ; and a sufficient

number of schoolmasters and mistresses, male and female

turnkeys, and subordinate officers ; none of whom, except-

ing the chaplain and surgeon, are allowed to hold any

office or have any occupation except what refers to the

prison. The governor is required to reside in and never

to be absent from the prison without the deputy-governor

being invested with his powers; nor at night, without

permission in writing from a visiting justice. He is re-

quired to keep a journal for recording all punishments

inflicted by his authority, or by that of any justice, with

the cause thereof: he must, as far as practicable, visit

every ward, and see every prisoner, and inspect every cell

once at least in twenty-four hours ; or in case of his omit-

ting to do so. must state the cause of the omission in his

journal : he must also from time to time, at an uncertain

hour in the night, go through the prison. Before any pri-

soner under twenty-one years of age is discharged, he

must inform the friends or'relatives of such prisoner, that

they may have an opportunity of receiving him : he must

hear all complaints against or by prisoners ; and he may
punish bv solitary confinement, by diminution of food, or

by the substitution of bread and water forthe usual allow-

ance, any prisoner guilty of offence : he must inspect

every letter and parcel to and from prisoners (excepting

such as are addressed to a visiting justice, or other proper

authority). The chaplain must be a duly licensed clergy-

man of the Church of England : he is required to read

prayers daily, perform divine service on Sabbath and

church holidays, administer the sacrament to prisoners

whose state he may deem fitting for that ordinance ; de-

vote a certain portion of time daily to the prisoners, noting

the hour at which his labours commence and close, in a

journal to be kept by him ; must frequently visit the in-

firmaries and sick; attend at all reasonable times any pri-

soner who may require spiritual advice and assistance,

paying especial attention to juvenile offenders and to pri-

soners in solitary confinement ; he must superintend tne

distribution of books, and also the management of schools

;

at every Michaelmas quarter-sessions deliver to the justices

a written statement as to the religious and moral instruc-

tion and condition of the prisoners, with observations

thereon. Should any prisoner be of a different persuasion

from that of the Established Church, a minister of such

persuasion, at the request of the prisoner, at reasonable

times, and under restrictions imposed by the visiting

justices, is allowed to visit him. The surgeon is required

to visit the prison daily, and oftener than once, if neces-

sary, and to see every' prisoner confined therein at least

twice in the week. His directions to provide improved

diet, air, exercise, &c. for any prisoner who is an invalid
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must be attended to. Whenever he has reason to appre-

hend that the mind or body of a prisoner will be injuriously

affected by the discipline of the prison, he is required to

report such case in writing to the governor : he must occa-

sionally inspect the various parts of the prison, see to the

proper distribution of the thermometers, take notice of the

provisions supplied for the prisoners, and also of the bed-
ding ; and upon these particulars he is authorized to re-

port to the governor or visiting justices ; he must keep a
record of the state of health among the prisoners, or to

report in writing after any death the circumstances under
which the deceased was brought under his treatment, the
progress, Sec. of his complaint ; in case of necessity he
may call in additional medical assistance ; he must attend

at the infliction of all corporeal punishments, and his

orders for preventing injury to health must be obeyed ; no
prisoner labouring under acute or dangerous distemper
must be discharged from prison unless such prisoner de-
sire it.

On entering the prison all prisoners must be placed in a
reception cell ; be examined and strictly searched : all

property taken from them, and entered in an inventory
book, such property being returned on their discharge.
Every prisoner must be examined by the surgeon, and
after examination cleansed in a warm or cold bath, and
have his hair cut, before being passed into the proper
ward. Male prisoners may be visited by their friends in

the presence of the governor or a subordinate officer;

female prisoners in the presence of the matron or other
female officer. No prisoner who is a Jew or a Moham-
medan is compelled to labour on his Sabbath.

A different dress is worn by a prisoner convicted of
felony from one convicted of a misdemeanor : he is em-
ployed, unless prevented by sickness, at such hard labour
as can be provided, aud for so many hours (not exceeding
ten) daily, except on Sundays, Christmas, Good-Friday, or
any public fast or thanksgiving day. Some descriptions

of misdemeanants are allowed to wear their own clothing if

deemed sufficient and proper; they are allowed to main-
tain themselves, and receive at reasonable hours any food,

clothing, bedding, or other necessaries, under the control
of the visiting justices ; they may receive the visits of
their friends at any hour between nine in the morning and
six in the evening, in the presence of an officer of the
prison

; they are allowed the use of wine or malt-liquor in
limited quantities, and snuff ; they are not required to
perform any work or labour, clean their own apartments,
make their beds, or discharge any menial office. In chapel
seats are provided for them apart from prisoners of any
other class or division. Should' any prisoner of this de-
scription be unable to maintain himself, he is provided with
such a diet as any two or more visiting justices direct.

Prisoners convicted of felony, but not sentenced to hard
labour

; prisoners convicted of misdemeanour, who do not
come under the description contemplated in the above
detail ; and other convicted prisoners not sentenced to
hard labour—must be clothed in a particular dress, and
employed in some work or labour which is not severe; and
they are restneted to a prison diet. They are required,
like all other prisoners, excepting misdemeanants of the
first division, to preserve silence. ((Rules and Regula-
tions for the Government of Westminster Bridewell, as
certified by the Secretary of State for the Home Depart-
ment, VJtn June, 1841 ; Regulations for Prisons in Eng-
land and Wales, 1840.)

Prison Labour.— Tread-wheel.—Crank-Mach ine.—The
labour which is most generally imposed in prisons con-
ducted on the silent svstem is that of picking oakum, and
of the tread-wheel. The first needs no explanation ; the
second may not be understood without it. The tread-
wheel is similar to a common water-wheel. Upon its

circumference are stepping-boards of sufficient length to
allow standing-room for a row of a given number of
persons. The weight of those persons—the first moving-
power of the machine—produces the greatest effect when
applied upon the circumference of the wheel at or near
the level of its axle. To secure therefore this mechanical
advantage a screen of boards is fixed up in an inclined

position above the wheel, in order to prevent the prisoners

from climbing or stepping up higher than the level re-

quired. A hand-rail is fixed upon this screen, by holding
which they retain their upright position upon the re-

volving-wheel, and the risk of injury is lessened. A light

shed protects the prisoners in wet weather, and, from th-

heat of the sun in summer, and it is generally so con-

structed as to expose all who are employed on the wh<»!
to the inspection of the overseers. Tiie tread-wheel is

to work in the following manner :—The party of prisonm
ascend at one end by means of steps, and when the

requisite number are ranged upon the wheel, it commence*
its revolution. The effort to each individual of the party

is simply that of ascending an endless flight oi steps, tli«

combined weight of the prisoners acting upon every suc-

cessive stepping-'board, precisely as a stream of water upou
the floating boards of a water-wheel. This operation t-

maintained without intermission during the hours <•'

labour, by the appointment of a certain portion of tfr--

class to relieve the party on the wheel. These chanci-
are performed at regular intervals determined by sisiul •

when the prisoner at one end of the wheel descend* fo-

rest, another at the same moment ascends at the other end
By this method the proper number of men on the whc-.-!

is continually kept up, and the work is equally apportion* ?

to every man. The degree of labour to each prisoner in i

given time is also determined by regulating the proport:ci
of working and resting men one to the other; or, whir!,

amounts to the same thing, the relative proportion "ul

those required to work the wheel to the whole number
of the class : thus, if ten out of fifteen men are appoints
to be on the wheel, each man will have forty tniuutei

labour and twenty minutes rest in every hour. In the

application of exertion to this species of labour, there nr\

two objects to be considered in the measurement of stu-1

exertion : first, the rate with which the exertion is main-
tained; secondly, its duration. The rate of exertu-.
maintained by a prisoner on the tread-wheel is determined
by the velocity of its revolutions, and by the height oi tbr

step : thus, if a prisoner treads upon the steps of a wrtev!

which are eight inches asunder, and if the velocity of r>»

revolution be fifty steps per minute, he will have to more
or lift his own weight over 33J feet per minute, or maintain
a rate of exertion equal to 2000 feet of ascent per hotr.
To complete the measure of individual labour the duratiw.
of this rate of exertion is next to be oonsidered. This
will be affected by the proportion of resting and labouring
prisoners, in which a class or gang is appointed to worl
on a tread-wheel, and by the number of hours which th»

regulations of the prison require for daily labour. Tins
where two-thirds of a class are appointed to be on tht

wheel, and one-third to be off the wheel as relays ar.J

when the number of hours of general labour for the da;
are 10, the duration of actual labour will be 6| houri
Then, if the rate of exertion, 2000 feet per hour, br
multiplied by 6], we have a result of 13,333 feet ascent i>

the measure of each man's labour at the wheel for tiu

whole day. The labour of the tread-wheel is at preset/,

chiefly applied to the grinding of corn and pumpinz
water for prison consumption. (See Description of th.

Tread-mill for the Employment of Prisoners, with Obser-
vations on its Management, published by the Committer (J
the Societyfor the Improvement of Prison Discipline, $e

In some prisons females as well as males are employ ni

on tlfe tread-wheel, the application of this mode of punish-
ment to either or both or the sexes being determined It
the discretion of the justices of the peace in connection
with each prison. In Coldbath-Fields prison females arc
so employed, whereas in Westminster Bridewell they art
not. The application of tread-wheel labour to women i>

liable to occasion miscarriage in cases of pregnancy, and
in various ailments of the sex it is apt to produce series
disease: it is injurious also to males when applied for t

prolonged period. As a punishment it is veiy unequal,
its severity depending upon the physical strength of tlioK
subjected to it ; and it is administered with great want of
uniformity in different prisons, as the following table will

show :

—

Houses
of

Correction.

Or! inary Artr.JT
Average Ordinary Proportion KttsUT

Number of Height Velocity ofPruoucx* ot ic*c

off the in ikti<
Wheel. k>

Walsingham .

Northampton .

Coldbath-fields

Petworth . .

Knutsford . .

Hour* per Step. per
Diem. Minute.

Inches. Steps.

7 8 36
7 48

n 8 48
9 48

8J 8* 48

employret!.

i

i
1

7.7>?
lO.tti)

16,800

18.473
21,011)
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(See Digest of Gaol Returns, No. 6 ;
Appendix to

'.lie Report of the Inspectors of Prisons, 1837.)
Another mode of employing prisoners, but one which is

jot so much in use as the tread-wheel, is with the crank.
This machine, which is intended for providing labour

'or prisoners in solitary cells, is contained in a strong cast-

ron case ; the height is about 3 feet 6 inches ; breadth
learly 2 feet, and the thickness about 18 or 20 inches.

Hie fly-wheel belonging to it is about 4 feet in diameter.
The crank is made of wrought-iron, not less than 21
nchea square in the centre, and a proportionate strength
it the ends, on which is fixed the fly on one side, and the
:rank for the labour of the prisoner at the other ; a cprf-

ii'i tiiig-rod is attached to the crank, with strong steel

oiuts, and a brass pulley or sheave on sliders to preserve a
jarallei motion to the pump-rod moving through the shiff-

ng-box. The pump is a brass cylinder bored very cor-

ectly, and about 2 or 2i inches diameter, and 10 or 12
riches long.

The cistern is a vessel made of strong copper, and will

ontain about four or five gallons of water or any other

tuid. The air-vessel is also made of strong copper, about
inches in diameter aud 12 inches in length, connected

a a strong lead pipe with the pump and cistern. To tins

ape is fixed a brass valve, which is covered to prevent
he water or other fluid from spraying about. This valve,

nd the rod connected with the valve, is loaded with a

ever and weight, and by shifting the weight the degree of

abour is varied.

When the crank is put in motion by the prisoner, the

rater is received into the pump, a part is forced into

he air-vessel, and part through the valve into the cistern

Thence it was taken : this produces a continued round
i hfrd labour for any length of time. The crank is

lenurally provided with a gyrometer (yipot, a circle, and
uTpov, a measure), whieh calculates the exact number of.

urns made by the prisoner in the week, at the rate of from
99,000 to 25,000 turns per day, or from 45 to 50 turns per
ninute, for any number of working hours. The machine
• very closely shut from the prisoner; and at any time

vhen the superintendent desires to examine the labour

lone by the prisoner, he unlocks the circular door, and the

fVrom'eter at once points out the number of turns that

tave been made. The rising bottom to the cistern is made
rith very small holes, to prevent any substances passing

nto the pump. The prisoner stands on a step of wood to

vork, which makes him a proper height for the crank,

vhich should be about 2 feet 6 or 8 inches above his stand-

ng-place. The crank-machine may be constructed of dif-

ferent sizes. Plans will be found in the work from wliich

ve quote, which will render the above description more in-

eligible. (Description of the Tread-Mill, and of the

Portable Crank-Machine by Wm. Hase.)

Expense of the Silent System.—The average expense of

?ach convict kept in a House of Correction, on the silent

ystem, is about 55/. or 56/. for four years. (Lord John
Xote on Transportation and Secondary Punish-

lary 2, 1839.)

_ arate System.—Separate imprisonment differs from
i hat is ordinarily understood by solitary imprisonment in the

allowing particulars :—
' In providing the prisoner with a

arge, well-ventilated, and lighted apartment, instead of

mmuring him in a confined, ill-ventilated, and dark cell

;

n providing him with everything that is necessary to his

cleanliness, health, and comfort during the day, and for his

x-pose at night, instead of denying him those advantages
;

supplying him with sufficient food of wholesome
lity, instead of confining him to bread and water; in

siating his mental discomfort by giving him eniploy-

rt; by the regular visits of the officers of the prison, of

ovcrnor, surgeon, turnkeys, or trades' instructors, and

ilarly of the chaplain, instead of consigning him to

„ or and other bad consequences of idleness, and the

raisery'of unmitigated remorse ; in separating him from
none of the inmates of the prison except his fellow-pri-

soners, instead of cutting him off as far as may be from the

right and solace of human society : in allowing him the privi-

ge of attending both chapel and school, for the purposes

ublic worship and education in class (securing on these

sions his complete separation from the sight and hear-
' of his fellows), instead of excluding him from divine

ice and instruction ; in providing him with the means
• exercise in the open air, whenever it is necessary

.1 TRA
and proper, instead of confining him to the unbroken
seclusion of his cell.' (Inspectors' Report, 1838.) It is

contended by the advocates of the separate system that as
a mode of punishment it prevents contaminating inter-

course among criminals, without requiring for that purpose
the addition of those punishments which are attached to
breaches of regulation in prisons on the silent system ; and
that it obviates the necessity of that minute supervision by
prison officers likewise characteristic of the silent system,
and which, in its operation, is found to be humiliating and
degrading without being effective : that it diminishes the
probability of a prisoner being recognised after his restora-

tion to society as having been the subject of penal inflic-

tion, and thereby favours his permanent reformation ; that
it presents the mind of the prisoner in the most favourable
circumstances for receiving new and right impressions

;

that it does not disturb these impressions in their progress
to becoming settled habits ; that labour being given as a
mitigation, not an aggravation, of confinement, in a separate
cell, it is ever afterwards associated in the mind with what
is agreeable, instead of with what is degrading and repug-
nant, as in the case of those prisons where it is imposed as
a punishment.
By the opponents of the separate system the compati-

bility of the enforcement of that system with the mainte-
nance of the sound state of body and mind of the prisoners

has been questioned. The assumption that all association
of criminals must necessarily be degrading has been dis-

puted ; and it has been urged that it is the object for

which men are associated, and the principles by which
their association is regulated, not the original character
of the individuals brought together, which determines
the effect of this association on the individuals. Accord-
ingly it has been contended that while it may be perfectly

true that association for exemplary or vindictive punish-
ment is deteriorating, it remaius to be proved that

association for reform would be so ; and it is further

contended, that in a process contemplating reform, success

will be aided by association, as in the case of societies

for the promotion of temperance and the like. In reply

to the argument respecting the recognition of the criminal

after release, it is said the argument may be allowed
all its assumed weight if it can be shown that, con-
sistently with justice, the conviction of an offender

may take place without the knowledge of more than
the parties immediately concerned in his prosecution, or
that his release will not involve a renewal of any of the
connections of place or person which subsisted before

imprisonment. That solitude is favourable to the inculca-

tion of new principles is allowed, but it is urged that the

cultivation of principles in the mind is only one-half of a
process of conversion, and that without a sphere of action

they can neither be matured nor satisfactorily tested. These
and other objections have been urged by writers to whose
works the reader is referred; but it is generally agreed
that a satisfactory determination of the question at issue

can only be derived from experiments, to enter on wliich

there is" less reluctance, seeing that every mode of secon-

dary punishment which has yet been tried has disappointed

the expectations in which it originated. (Australiana, or

Thoughts on Convict Management ; and A General View
ofthe Social System of Convict Management, tfyc., by Cap-
tain Maconochie ; The Merits of a Home and of a Colonial

Process ; of a Social and of a Separate System of Convict

Management, by F. M. Innes
;
Reports of the Inspectors

of Prisons.)
The separate system originated in this country in the

year 1790, arid was first tried in the county gaol, Gloucester.

This building was provided with cells in which prisoners

were confined apart, day and night, from the hour of

admission to that of discharge. Those confined under
short sentences were denied, those under long sentences

were provided with, employment. Moral and religious

instruction was given in the cells and in the chapel. This
discipline was enforced during seventeen years, in which
period there were very few re-commitments. But the

increase of population demanding increased prison accom-
modation, the system was abandoned to make room for

additional prisoners. In 1811 the favourable opinion con-

ceived of separation in prisons by a committee of the

House of Commons led to a recommendation ' that a

separate prison should be erected in the first instance, for

the counties of London and Middlesex, and that measures
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should be taken for carrying on the pentitentiaiy system,

as soon as might be practicable, in different parts of the

country.' In the following year (1812) the act 52 Geo.

III., c. 44, was framed in conformity with the committee's

recommendation, by which act the Penitentiary at Millbank

was commenced in 1813—subsequent acts granting leave

to increase its accommodations. In 1821 this great prison

was completed for the reception of 1200 hundred convicts,

for England, Scotland, and Wales. The separate system

did not begin to be carried out for some years alter the

establishment of the Millbank. Penitentiary, and after

having been for some time in operation it was abandoned,

owing to the great mortality which prevailed there. This

mortality, it is alleged, resulted from the unhealthiness of

the situation in which the Penitentiary is built, and all

connection of it with the separate system, in the nature of

a consequence, is denied. {Inspectors' Reports.)

A model prison on the separate system has just been

completed, and no less than 14 more are projected in

different parts of England ; the success or failure of which

will determine whether the system shall, or shall not,

become general. The following are the general principles

observed in the construction of the model or Pentonville

prison, London :

—

Separate Prison Construction.—The boundary-wall is of

a height above the ground sufficient to preclude all chance

of escape by climbing, and the foundation of such a depth

as to prevent undermining in the course of a single night.

It presents an even smooth surface on both sides. A clear

space is preserved on the outside of the boundary, that no

erection may be made against it, and that the exterior may
be open to inspection ; and in like manner the prison wings

are not connected with it, but a clear space preserved round

the interior. There is only one gateway in this external

boundary, which is jplacea immediately opposite the en-

trance-door, opening,into an inclosed court-yard. The gate

being retired a -little, it is deemed will be of advantage in

affording the means of defending it through loop-holes

made in the side-walls, should attempts be made to force it

during riots or popular excitement. Accommodation is

provided within the prison walls for the officers in detached

houses. The prison is entered by a broad passage leading

through the entrance-building to the central hall, on the

sides of which there are convenient apartments for the

turnkey, male and female superintendauts, and surgeon
;

and a mess-room for the officers, together with a room for

the magistrates, and an office for the governor : these last

rooms look into the central hall, and command a view of

the interior of the prison : thare are likewise staircases

leading to the basement, infirmary, and chapel. The base-

ment of the entrance building contains reception cells, a
cleansing-room for males, a fumigating oven for disinfect-

ing prisoners* clothes, store-rooms for clothing tnd prison

stores, such as bedding. &c, water-closet, and a room for

the steward or prison officer employed about the kitchen

and store departments. A portion of the upper part of

this entrance building is appropriated as a chapel, and the

remainder as an infirmary, or convalescent rooms ; the
former opening into the central hall, and the latter

entirely detached from the rest of the prison by a partition

wall, being a separate staircase from the passage below.

The central hall, as before explained, opens from the floor

to the roof, and will be used as the principal station of the

officers engaged in carrying on the discipline of the prison.

A gallery, which is a continuation of that into which the

prison rooms or cells open, runs round the central hall

about 10 feet above the floor, affording access to the

chapel and all the wings ; staircases being placed in

convenient situations communicating with it. The windows
of the hall overlook the airing-yards, and the greater part

of the space within the boundary wall. The general
kitchen of the prison, the bread-room, scullery, coal-

cellar, and an apparatus for cooking, and for ventilating

and warming the entrance building, are situated in the
basement under the central hall and a small portion of the
adjacent wings. The prison wings, as before explained,

radiate from the central hall, an open passage or corridor

being designed to run longitudinally through the centre of

each, and the prison rooms or cells open into the corridor;

these being ranged in three stories. The lower range is

on the level of the floor of the corridor and hall ; the upper
ranges open upon a narrow gallery attached to the wall,

which is continued round the central hall as already

explained. At the farther extremity ot eacii prisou v>in-

a night of steps, covered by a trap-door, lead to the punish-

ment cells, which are placed in the basement. In the

centre of each wing a circular iron staircase is designee

•

communicate with the galleries, and to be continued int

the store-rooms below. In addition to the stores and ven-

tilating apparatus, placed in the basement under the centra

of each prison wing, is a large bath, the use of which it -.

conceived will be essentially conducive to the health • i

the prisoners. The general dimensions of the cells arc

about 13 feet long by 7 broad, 9 or 10 feet high, to tht

underside of the arched ceiling. It is deemed desirab!"

that the length should greatly exceed the breadth, a* tin-

affords a better opportunity of taking exercise, and facii-

tates the unobserved inspection of the interior. The par-

titions between the cells are not less than 18 inches :c

thickness, thereby precluding as much as possible LS

transmission of sound between adjoining cells. TV
external walls are two bricks and a half thick, or two U%:

of stone ; the internal walls next the corridor or passs^.

two bricks thick, or 18 inches of stone ; the flues are 12 u
5 inches, and are worked in the corridor wall and the ev
ternal wall for ventilation. The windows of the cells an
placed close under the arch, and have stone sills. The iro-

window-frame is a fixture let into a groove, with proper

rebates for the glass, which is unpolished : the geatr£
dimensions of the windows are about 3 feet 6 inches loci-

and not exceeding 1 1 inches in breadth. For additions:

security a strong wrought-iron bar is placed outside t.v

window-frame, in the direction of its length, so as ;
divide the opening into two portions of about 5 inches eac;

.

The cells have single doors, the frame of which is of ni.

6 inches by 5 ; the doors, 2 inches thick, of deal, framr>

flush on both sides, the edges covered with felt, toprVun-

noise in the transmission of sound ; a strong iron plating :•

on the side next the cell, riveted through ; and the door,

are hung with strong 4^-inch butt hinges, and fastecr-

with a spring lock and latch ; a bevelled aperture is cl:

for the inspection slide, and a trap-door, 6 by 9, is fixed.-

the door for passing provisions through, and which is bur."

on two centres, so as to form a shelf when let down ; it >

fitted with a strong bottom thumb-bolt to secure it in iu

Sectiou at C D.

place. The outer door next the corridor is hung with 4£-

inch butt hinges, working on centres, the object being that

the door may be opened without noise for inspection ; the

edge is covered with felt, and shuts into a rebate in the
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door frame, flush with the wall. For every cell there are

suitable means provided for a constant supply of fresh

water, and for necessary relief without entailing unwhole-
some smells. The exercise of prisoners in the open air,

uilhout compromising individual separation, is thus

obtained. The airing yards radiate from a central point,

round which is placed a dark passage affording an inspec-

tion into each yard : the advantage of a dark passage is,

that it facilitates close and unobserved inspection. The
yards have open railings at both extremities, in order to

allow a free circulation of air, and they are so constructed
I hat no two prisoners can see each other. A small roof

is attached to the division walls, to afford shelter when
necessary, and the position of the yards with reference to

the doors in the centre of the prison wings, gives a ready
means of access from the cells.

The chapel is fitted up with separate stalls or sittings
;

the sides of each stall, and the doors, which form the con-
tinuation of those sides, and shut up the general passage

to each row, radiate upon the pulpit so that each prisoner

can see, and be seen by, the chaplain. The back of each
row of scats is made of such a height as to intercept the

communication between the rows, when the prisoners are

standing up, and yet not so high as to conceal thein from
the observation of the prison officers when sitting down.
A double passage is made down the centre of the chapel,

opening into and communicating with the gallery sur-

rounding the central hall, and thus affording two points of

access to it. A staircase leads from the gallery to a door
on a convenient level for entering near the upper row of

seats, from whence a succession of steps arranged in pairs

communicate downwards with each row in front. The
ceiling of the chapel is coved, and ventilators arc intro-

duced into it; the roof and the bearers supporting the

seats being made of iron. For the ventilation and warm-

ing of Hie prison rooms or cells, an apparatus is placed in

the centre of the basement story of each wing, the object
'

of which is to secure a more complete ventilation than
could be obtained if the system had been extended from
either extremity. The apparatus consists of a proportion

of large tubes or pipes for hot water ; and in connection with
it there is a large cold-air flue communicating with a shaft

out of doors, which serves for two wings. The fresh air

introduced through the flue is brought in contact with
and passes through the tubes of the apparatus, and may
therefore be warmed or left at its natural temperature, as

may be desirable.., The air thus brought from without then

passes to the right and left along the flue which runs hori-

zontally u nder the floor of the corridor, from whence a

communication is established by lateral small flues

separately with each cell, both on the lower and upper
floors.

The means whereby foul air is extracted from the flues

are these : a grating is placed close to the door of each
cell, on the side next to the outer wall, and diagonally op-

posite to where the fresh air is introduced. This grate

ojiens into a flue which passes down the outer wall, and

communicates with a main foul-air flue placed under the

floor of the basement. These main foul-air flues termi-

nate in a chimney-shaft rising above the top of the build-

ing. With a view to obstruct the transmission of sound,

and prevent that communication which might be attempted

by means of the flues, the main foul-air flues are divided

uito three compartments, one for each range of cells. By
means of the system of flues which has been described, a
communication is established—first, from the outer air,

through the wanning apparatus, to the top of each cell

;

n,nl then from the floor of each cell back again through

the extracting or foul-air flues or chimney into the outer

air. In order to regulate the quantity of air admitted into

each cell, which with apertures of equal size would differ

P,C, No. 1071.

in proportion to the distance from the apparatus, a vajvc
or damper may be placed in the extracting flues, close to
the outer door of each cell in the corridor, so constructed
as not to close it up entirely, but to leave sufficient range
to operate upon the circulation ; the damper being at the
command of the superintending officer, he is enabled to re-

gulate the quantity according to circumstances. By the
application of this system of ventilation it has been lound
that a circulation of air of from six to eight cubic feet per
minute may be kept up through all the cells, at all times
of the year, and under all possible circumstances, when the
doors and windows of each are perfectly closed. {Fourth
Report of the Inspectors of Prisons.)

Employments of Prisoners under the Separate System.—
In reference to the occupation*; which will be pursued by
prisoners in separate confinement in this country, theie

appears to exist some uncertainty. At Millbank Peniten-
tiary the males are employed in weaving, shoemaking,
tailoring, bed-making, and junk-picking ; the females in

needle-work. In the report of MM. de Metz and BloucL
(Paris, July 5, 1837) the following list of trades which may
be pursued in prisons on the separate system is intro-

duced :—manufactures of polished steel, clasps, hooks,

scales, whalebone, jewellery in copper, bonnets, boots

and shoes, purses, buttons, bronzes, brushes, picture-frames,

cages, canes, pasteboards, baskets, girdles, chains, woollen
shawls, footstools, shoes, chimney-pieces, carving, corslets

stays, spun and twisted cotton, cutlery, pencils, glasses,

breeches, thimbles, ebony-work, fans, tin-work, fringes,

scabbards, lace, gloves, wood-engravings for types, laces,

lamps, spectacles and eye-glasses, mother-of-pearl orna-

ments, tea and coffee services, umbrellas, combs, pearls,

rackets, paper-rulers, cloth and paper bags, sandafs, bel

lows, mouse-traps, snuff-boxes, and aprons.

Expense of the Separate System.—Any estimate of the

expense per prisoner of the separate system must, until

that system has been for sometime in operation, be liable

to dispute. At Millbank Penitentiary (which is allowed lo

be an imperfect criterion) the net annual expense of each
prisoner, deducting his earnings, is said to be 21/. 6s. G</.

Lord John Russell's Sole on Transportation and Secon-

dary Punishments.) It is urged by the advocates of the

system that the sentence of imprisonment in a separate

prison need be only a half or two-thirdd the duration of a

sentence to any other prison for it lo be as seveie and as

much dreaded, and that the difference of e:.pense will be

thus made up.

Stale i'j Prisons and Prison Discipline generally.—In

the preceding accounts we have treated of different modes
of prison management, and we have stated what are the

rules laid down by the law for the government of prisons

:

but of the prisons of the kingdom, there are a great num-
ber which can scarcely be said to come under any descrip-

tion whatever ; and the actual management in others, owing
to a variety of causes, must not be considered to come
up to the rules. The improvement in prison discipline has

little more than commenced ; and even in the metropolis

vices which have been long admitted as such continue in

undiminished force. The description of the great gaol of

Newgate, given by the Inspectors of Prisons in their Re-
port for 1837, equally applies in the year 1842:—'The pri-

soners are associated in smaller numbers than formerly, but

they are thrown into closer contact, and companionship is

more directly facilitated ; their mutual acquaintance is

more perfect ; their knowledge of each other's habits, tern

pers, and capacities is more readily acquired, more firmly

established, and more mischievously brought to bear

against the interests of society and their own well-being

and reformation. What (say the inspectors) but mischief,

inevitable and manifold, can be expected from locking up
from morning to night, without intermission and change,

in utter idleness (in numbers varying from three to fifteen,

or even more), the most abandoned characters, adepts in

crime, compelled associates with the uninitiated or trivial

offender ?
' To the Giltspur Street prison language of even

more decisive condemnation is applied and continues to

apply. Great differences subsist in the dietary of the

prisons, in its quality and amount, and the health of those

confined suffers accordingly. The prevalent prison disease

is petechia, or scurvy, w hich in some cases is attended by

prolonged weakness, and in others is so virulent that the

patient never recovers. In sonic prisons the ventilation is

exceedingly bad and thereby sickness is generated ;
while

" J
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in others colds and consumption originate in the exposure

of the prisoners on coming off the tread-wheel in a state of

feverish heat. The labour imposed is of every degree of

severity, in some instances being too light, and in others

excessive. Association in its worst forms has not ceased ;

little provision is made for the moral amendment of the

criminals in many places ; and to sum up, there is a gene-

ral want of uniformity in the discipline, and in the moral

and physical treatment of the prisoners, productive of the

worst results. The appointment of inspectors of prisons,

and the annual publication of detailed reports from these

officers, may have contributed to check the growth of some
vices and to remove others ; but the influence of the in-

spectors is confined to what may chance to result from
their representations : they have no actual authority ; and
how little, or how slowly, the labours of such officers are

attended by practical results may be seen in the case of Ire-

land, by connecting the state of the prisons there (see

below) with the fact that for twenty-five years there have
been inspectors of prisons in that country, by whom
reports have been annually addressed to the government,
which have been published by order of parliament. The
circumstance we have stated is not designed to, nor does it,

prove the inutility of the appointment in question, but it

tends to show that further means are needed to render the
prisons of this country what they ought to be.

Other Modes of Punishment.—Criminals are sometimes
punished by fine, and sometimes by whipping. Fine is im-
posed for criminal offences only in peculiar cases—where,
for instance, the offender is a wealthy person. Whipping
is seldom used excepting in the case of juvenile offenders,

or as a disciplinary punishment in the hulks or in prison.

By a recent statute (5 and 6 Vic, cap. 51), its public in-

fliction is allowed in respect to any person found guilty of

any act intended to alarm or injure the royal person. Not-
withstanding the act in question, the principle of corporal

punishments is in England, as everywhere else, becoming
daily more unpopular, and its practice going into disuse.

But by the framers of this act, the end contemplated was
to attach the most ignominious penalty to the commission
of an offence for which there seemed in successive cases to

have been no other or more powerful motive than the desire

for notoriety. Another mode of punishment, but one which
has also nearly passed into desuetude, is that of the stocks.

Prisoners before Trial.—Prisoners committed for trial

or for examination are permitted to wear their own cloth-
ing in prison, provided it be sufficient ; they are not com-
pelled to work or labour ; but at their own request or with
their own consent may be supplied with any work not
severe, or they may, at their own expense, procure any
employment, materials, and tools which the governor may
deem safe and proper. Provided no bill has been found
against a prisoner, or that upon his trial he has been
acquitted, tie is allowed such a proportion of the amount
of his earnings as the visiting justices deem fit and reason-
able. But nothing in the above rule interferes to prevent
the governor of the prison from requiring prisoners of this

class to make their own bed, and clean the cells, wards,
yards, and passages of the division of the prison to which
they belong. An untried prisoner may maintain himself,
and receive at stated hours a reasonable quantity of cooked
provisions, and malt liquor, not exceeding one pint in
twenty-four hours ; and any linen, bedding, clothing, or
other necessaries (subject to a strict search and under such
regulations as are deemed expedient to prevent extrava-
gance and luxury) ; and such articles so procured may be
paid for out of the monies belonging to such prisoner in
the hands of the governor. No part of such food, malt-
liquor, or other articles is allowed: to be given, sold to, or
exchanged with any other prisoner; and any prisoner
transgressing this rule is prohibited from procuring any
food other than the prison allowance, or other articles, for
such a period as a visiting justice may direct. Prisoners
of this class are permitted to see their friends on any week-
day without any order, within specified hours ; and their
legal adviser at any reasonable hour. Letters to and from
them are subject to the inspection of the governor. They
are liable, in case of their being riotous, or disorderly, or
being guilty of a breach of the regulations, to be confined
in separate cells, and be allowed no other food from the
county than bread and water. (See Regulations for Pri-
tons tn England and Wales, issued by the Secretary of
State, 1841.)

The application of the separate system to untried pri

soners remains a subject of controversy. On the one hand,
it is contended that any severity not absolutely required in

order to secure the custody of an individual charged with
offence is unjust ; and that the isolation of such an in-

dividual is an unnecessary infliction. On the other, it is

argued that a separate cell, if it be to some prisoners before
trial more obnoxious than association, is not so to other*

;

and that if it be in a particular degree at variance with
strict justice to impose on individuals of this class any
penalty not necessary for the protection of society, it u
likewise at variance with justice and the interests of society
to expose them to what is deemed to be an inevitable eon-
sequence of prison association, contamination. There it

probably no solution of this question which is not open to

some objection on principle, and its best solution in prac-
tice, we think, is frequency of trial. The importance of a
good method of procedure in respect to the unconvicted
is illustrated by the following statistics :

—

Male*. Feasnles.
The total number of prisoners before trial in the prisons of
England and Walea in the course of the year ending
Michaelmas, 1837, amounted to . . . . 26,344 7.3E9

Of thU number there were committed for re-examination,
but afterward! discharged, there not being eren a croao
/km caw against them ..... 4.3SS

Acquitted ....... &2S4
No bills found ...... 1.162
Not prosecuted ...... 869

1JW

3T-I

. 9,713 3,»
them were not eubstu

Males. FemaUs
12,230 3.955
6.181 1.367
4.505 I.OSS
2.431 471
719 166
102 13

Making a total of .

with reference to whom the charges brought against
tiated.

The time during which this number of prisoners was
confined, before trial, was as follows :

—

Under fourteen days . . •

Fourteen days and under one month .

Oue month and under two months
Two months and under three months .

Three months and under six months ,

Six months and under one year .

(Inspectors' Report, 1838.)
Besides what the above returns show in condemnation

of the existing modes of procedure in reference to the un-
convicted, an instance is quoted by the Inspectors of Pri-
sons, of a prison where the punishments for breach of
regulations incurred by the untried were greater in amount
than those incurred by the convicted. In this prison there
were 90 untried prisoners, who were visited with 231
punishments ; while 236 convicted prisoners were visited
with 574.
Disposal of Criminals after their Discharge.—The dis-

posal of criminals after the expiration of the period of their
imprisonment is in England one of the most difficult ques-
tions connected with punishments, and it is one for the
settlement ofwhich no measures have yet been adopted or
devised. Until this deficiency is supplied, under any
system of secondary punishment whatever, the immense
amount of recommitments which take place in this country
may be expected to continue. The amount of recommit-
ments is an evidence not merely of the inefficiency of par-
ticular modes of punishment, but probably, more generally,
of the difficulty of finding employment in this country.
Mr. Bentham suggested several means whereby this object
might be met : employment in the army or navy ; the en-
couragement of voluntary emigration to the colonies ; the
requinng of security for good behaviour, with liberty to
the surety to contract for the prisoner's labour ; or a sub-
sidiary establishment for the reception of the prisoner!
under a modified land of imprisonment. Of these method*
it is not improbable that the encouragement of voluntary
emigration will be resolved upon. It is a question whether
the emigration should not be compulsory instead of volun-
tary. But to this it has been objected, that making emi-
gration thus as it were a punishment or part of a punish-
ment, would tend to render it, by association of ideas, a
mark of disgrace, whereas it is desirable that industry
should be encouraged to find channels for itself in the
colonies.

Punishment ofJuvenile Offenders.—Until recently there
was no further distinction observed in the discipline of
juvenile offenders than by their separate classification
from the adults in the hulks, in prisons, &c, where they
were put to the same or nearly the same routine of duties
as the adults ; but with the establishment of the Parkhurtt
Reformatory, in the Isle of Wight, the commencement o«!
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systematic improvement in this respect has been made.
Of this prison, as it is to be a model for similar prisons to
he established in different parts of England, we shall in-

troduce some account. It occupies a square area of about
lour acres in extent, the enclosure being 410 feet from
north to south, and 420 from east to west. It is encom-
passed by, a boundary-wall, which at its lowest part is 15
l'eet high' The entrance to the prison is at the centre of
one of the sides, by an arched gateway of stone. To the
left of the entrance is the gatekeeper's dwelling; to the
right a corresponding building, containing an examining-
room, with two small separate cells opening into it : be-
yond are a cleansing-room and bath, attached to which is

a fumigatory for purifying the prisoner's clothes. Fronting
the entrance is an esplanade of about 250 feet by 200 feet,

on the opposite side of which, in the centre, is the gover-
nor's house, including offices and store-room. To the right

and left of the centre are buildings containing the sleeping-
cells of the prisoners. The buildings are two-storied,

and have each 36 separate cells, which are 10$ feet

by 6 feet, with access by external doors ; a gallery of
slate, which rests on iron supports, giving the means
of communication to the doors on the upper floor.

Connected with these two buildings, by a turnkey's
room, are two other buildings, standing east and west,

similar in all respects to those before described. Still

farther to the east, and connected by the external
galleries to the other buildings, are two detached buildings,

three stories high, containing thirty separate cells, the
access to which is by an internal central passage. On the
ii pper story of each of these buildings is an infirmary, which
is warmed by an open fire-place ; the ceiling coved up to

a central aperture for ventilation, communicating through
the roof with the external air by a turn-cap. The cells

are ventilated by several small openings in the ceiling of
each, communicating with a vertical shaft, one to each
cell, worked in the brick division-walls, communicating at

top with the vacant space of the roof, over the ceilings of
the upper floor of cells: from hence the heated and foul

air escapes by louvre-turrets, two to each building. The
cell doors to the four buildings, which have externalaccess,
are of slate, one inch thick, lined in the inside with wood
also one inch thick ; these doors are shut into wrought-iron
rebated door-frames. The cell doors to the two buildings

which have an internal passage are of wood in two thick-
nesses, braced and secured with hoop-iron worked in

between the two thicknesses ; these doors shut into Port-
land-stone rebated jambs. Beyond the governor's house
to the west is a range of building one story high, contain-
ing at the east end a scullery and kitchen for the prison
me, the latter fitted up with a steam apparatus for boiling
separately soup, gruel, meat, vegetables, &c. : north-
ward of the kitchen are two store-rooms. In the centre of
this range of buildings, and equi-distant from all Ihe ex-
tremities of the prison buildings, is the chapel, fitted up
with moveable benches. Parallel with this range of
huilding, and to the west, is the junior ward for the recep-
tion of 120 children under 12 years of age. On the ground-
floor, in the centre, are the entrance lobby and school-

master's room. To the right is the school-room, 30 feet, by
31 feet, and to the left the eating-room of the same size :

beyond these two rooms, at each end, is a dormitory 30
feet by 20 feet. The ventilation of these rooms is secured
in the way described before in reference to the other
prison buildings. The upper floor of the whole of this

jvinior ward is appropriated as dormitories for the children,

and at each wing is a turnkey's room. Farther to the west,

and parallel to the junior ward, there is a rope-walk 300
l'eet long. On the north side of the area, 15 feet within
'he line of the boundary-wall, is a laundry; adjoining
» hich to the east and west are ranges of workshops two
Tories high, fitted up for the employment of the prisoners
m the various trades in which they are instructed. De-
tached from these, farther to the east, is a building for the
employment of the boys, consisting of a bakehouse and
smith's shop. On the opposite side of the precinct, and
adjoining the south boundary-wall, is a large hall 100 feet
long by 40 feet wide and 21 feet high, lighted and venti-
lated by seven large windows, and having three separate
entrances (the hall being capable of temporary separation
mto three divisions), which is used for in-door recreation,
and for any purpose in which it is required that the chil-
dren should be collected. In the centre of the esplanade,

sunk below the surface of the ground, is an hydraulic
engine (which may be worked by eight boys) for lifting

water from the well immediately beneath, and forcing
water up to the slate cisterns at the infirmary, the kitchen,
the governor's house, and the washing-places. {Third
Report of the Inspectors of Prisons.)
The objects sought to be attained at the Parkhurst

prison are, the penal correction of boys with a view to
deter juvenile offenders generally from the commission of
crime, and their moral reformation. In carrying the first

of these objects into effect, it is professed that the utmost
care is taken to avoid any species of discipline which is

inconsistent with the habits and character of youth, or cal-
culated in any degree to harden and degrade. The second
object is sought by a judicious course of moral, religious,

and industrial training. In the general treatment of the
boys, every comfort and indulgence not necessary to pre-
serve the health of the mind and body is excluded. On
the 1st January, 1841, 247 juvenile offenders were confined
in this prison, which number was increased during the
year to 302. The employments in which the boys are
trained are those of tailoring, shoemaking, gardening, and
agriculture ; besides which they receive a general education
fitted to their future destination in life, including reading,
writing, and the common rules of arithmetic. In 1841 the
total expense of the prison, exclusive of those for repairs,

alterations, or additions to the buildings, was 5814/. 11*.

lid., and the total cash receipts for contract and other
work, and for the produce of the prison farm, was 587/. 6*.

0$d- The average expense per prisoner is under 20/. per
annum. The disposal of the boys at Parkhurst on release

appears to be a question of some difficulty. Of those
liberated since its establishment some have been appren
ticed to the trades in which they were educated there

;

others have been sent to the Refuge for the Destitute, and
the Philanthropic Institution, and a considerable numbei
have recently been sent to New Zealand. The adoption
of some scheme for their emigration is understood to be
in contemplation. {Reports relating to Parkhurst Prison.)

The establishment of a prison for juvenile female crimi

nals, on the principle of Parkhurst prison, has been re

solved upon by the legislature.

Institutions auxiliary to thosefor Punishment. (Houses

of Reform.)—There are several institutions auxiliary to the
penal institutions of the country, without taking some
notice of which the operation of these last cannot be so

fully appreciated. The institutions referred to are either

wholly supported by voluntary contributions, or partly by
voluntary contributions and annual parliamentary grants,

and their objects are to receive convict youths alter they

have endured the sentence of the law, as voluntary inmates,

and to educate them in suitable branches of knowledge,
and in useful trades ; or to receive the destitute offspring

of adult convicts who have been executed or transported,

or are imprisoned for a lengthened period, and to give

them the advantages mentioned. In the metropolis, where
the models of these institutions are to be found, there are

two which may be referred to in illustration. These are
the Refuge for the Destitute, and the Philanthropic

Society's Institution.

The Refuge for the Destitute was founded in 1805, and
incorporated by Act of Parliament in 1838. It is a place

of refuge for young persons, of both sexes, discharged from

penal confinement ; or who, having lost their character by
dishonest practices, are unable to procure an honest main-

tenance. The females in the establishment are employed
in washing and in needlework, for which the institution

contracts with the public, and in household work. The
males are employed in shoemaking, tailoring, and prepar-

ing fire-wood for sale. As an encouragement to good
conduct, a portion of their earnings is reserved for those

who have been discharged. The objects of the institution

having acquired a competent knowledge of religious and
moral duty, and been trained to such habits of industry as

may render them useful members of society, a reconcilia-

tion to their friends or relations, if persons of character, is

attempted : if they are otherwise, the youths are placed out

in suitable situations, or bound apprentices to respectable

tradesmen, and rewards are conferred on those who are

observed to persevere in good conduct. During the years

in which the Refuge has been open nearly 6000 outcasts

have received maintenance and instruction within its walls,

many of whom are now respectable members of society,

X 2
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and some subscribers lo the institution to which they owed

tlu'ir rescue from destruction. (The Society's Reports.)

The Philanthropic Society embraces in its scheme, be-

sides juvenile criminals, the destitute offspring of criminals.

The education given at the Society's institution, in addition

to the details at the Refuge, includes the trades of printing,

book-binding, rope and twine making. To those young

men who, alter quitting the institution, bring satisfactory

testimonials from the masters by whom they have been

employed, of honesty, sobriety, and steady habits, rewards

varying in amount are given at the end of one and two

years respectively. The inquiries of the committee of

this institution were successful in obtaining information of

the fortunes or about 180 of the boys admitted within 25

years previously to 1842. Of these 180 nearly 150 were

steadily pursuing the various branches of industry they had

been taught and apprenticed to, and mostly with a fair

average success. Of the remaining thirty who had let!

their original business for the army, the sea-service, or

other occupations, only six had been found guilty of

offences against the laws. This institution is entirely de-

pendent upon voluntary- contributions. (An Account oj

the Philanthropic Society, 1842, printed at the Institu-

tion.)

Prisons ofScotland and Ireland.—The prisons ofScotland

were in a state of cross mismanagement when, in 1826, a

committee of the House of Commons was appointed to in-

quire into the subject. The recommendations of that

committee, the appointment of inspectors, and the passing

of an act of parliament (2 & 3 Vic, c. 42), by winch the

burden of maintaining prisons is removed from the royal

burghs, and provided" for by a general rate upon property,

and their management is devolved upon county boards

and upon a general board sitting in Edinburgh, nave led

to some improvements, and paved the way for still greater.

Where system can be said to have been attempted

in Scotland, it has been one of those which we have

noticed in connexion with England. The separate system

has been for several years in force at Glasgow in respect

to prisoners, the duration of whose sentence is six months

or under, and, according to the reports of the inspectors

of Scotch prisons, with generally good effects, although

the construction of the prison in which it is carried out

is not completely favourable. The difficulty of pro-

curing employment jn release from prison has however
been so great, that lately criminals in confinement at the

Glasgow penitentiary, when in prospec t of their liberation,

have been found to threaten the commission of crimes by
which they might again be sent there. Another separate

prison has been established at Perth, and the extension of

the system is contemplated by the board of direction in

connexion with Scotch prisons, provision for the purpose

having been made already by parliament.

The gaols of Ireland are regulated by an act of parlia-

ment (7 Geo. IV., c. 74 J passed in 182G, by which annual

reports of the state of the several prisons are required from
inspectors of prisons who had been appointed some years

previously. From the reports of the inspectors a lamenta-

ble picture is to be drawn of the management of the pri-

nons so recently as the last year (1841). Industry appears

to have been only partially introduced ; classification,

where it is attempted, is of the most imperfect description
;

and lunatics are frequently committed to prison simply

as being dangerous to society, of which practice the

results are, ' that each prison in the kingdom has
charge of from five to ten lunatics, and even more, to the
great injury of the internal discipline and peace of the es-

tablishment, as well as to the poor individuals, as there is

no proper accommodation for them, or means of treating
the disease with a view to cure.' (Report of the Inspectors

of Prisonsfor Ire/ami, 1842, p. 9.) The inspectors specify
prisons in which the accommodations are sufficient for
little more than a half of the average number in custody
(p. 17'>. and where the cells intended for one are generally
occupied by three prisoners ; where a dungeon having
scarcely any means of ventilation, without light or heat,

contained in the hours of night an unhappy maniac (p.18),

and where the prisoners are mentioned as ' poor creatures,

many of them half naked, being about in tatters '
(p. 21).

All these disgraceful incidents occur in the capital of

Ireland. In parts less exposed to notice, the vices of the
prisons are, if possible, worse. Modifications on the prin-

ciple of separation are contemplated in respect to sucn of
j

the Irish prisons as are capable of receiving them, with »

view to the adoption of the separate system, should it h*
found to work well. (Report, p. 5.) Trie extreme poverty
to which many of the Irish are reduced, and the con-^-
quent deprivation of comforts which they sustain, render
it difficult to devise a system of treatment which shall nc*

either operate as a temptation to crime or be liable to 1b?
charge of undue severity.

Prisons in the British Dependencies.—The attention vf

the general government of India was drawn some j <r»r»

since to the state of the prisons and convict discipline in

the several provinces of that country, and a very able and
elaborate report by a committee appointed to inquire int..

these subjects was printed in 1838. Prom this Report i\

appears that the manner in which criminal prisoners havt
been generally employed has been in working upon th*
public roads in fetters, under the superintendence of natinr
soldiers. Female prisoners, where employed at all. havf
been so in gaol, excepting infirm prisoners, who have gone
daily to some distant place to pound bricks. In torn?

cases male prisoners have been employed in weaving cloth

:

in the manufacture of shatrangees, or cotton carpets ; an!
on the tread-wheel, when confined to prison ; but in other»
they have been kept completely idle. The classification

observed in different gaols has been as diverse as the em-
ployments, and, in the words of the Report, 'so imperfect
as hardly to deserve the name.' (Article 50.) It ha*
been customary to supply prisoners with amoncy allowance
with which they have been permitted to purchase Uh»
own food from shopkeepers, to whom access to the po-
soners has been allowed ; and it appears that the
prisoners in such cases have fared better than the am-
cultural labourers. The means of ascertaining the re-

commitments have been very imperfect, which renrim
the average of the following per centages rather below thjr
above the truth : in the lower provinces of the presidency
of Bengal, about nine and a half; in the north-western pro-
vinces, about ten and a third ; in the Bombay territorie*
about six ; in the whole of India, about eight and thrt*-
quarters. These proportions are not large, but, besides th*

imperfect means of ascertaining them, it is to be observed
that they refer to the numbers who have been before sen-

tenced to the same gaol only.

From various causes the difficulty of establishing a fy*-

tem of punishments in India which shall be free from radi-

cal objections is very gre.it. ' For the mere locality o'

the prison, that which is healthy in one season may be-
come a pest-house by a blast of fever or of cholera li

another. For its form, the close yaid, which is adapted
for classification and is not unwholesome in England,
would be a sink of malaria in India. For food, for labour,
and for consort, there are habits, and an inveteracv t»

prejudice and of feeling, bearing upon health, and almt*'
upon life, opposing difficulties to the just management ef

prisons, such as are not elsewhere to be encountered : aii-i

superadded to all this is the absence of fitting instrument-
for control and management.' (Resolution recorded by ;l-

Government of India on the 8th of October, 1838, nfur
taking into consideration the Report of the Committee r>«

Prison Discipline, Calcutta, 1838.) In India also, manual
labour is so cheap, and machinery so expensive, that it t-

improbable that the produce of prison industry will ever
be profitable. The establishment of central pe'nitentiarit*
for the reception of two thousand prisoners each, and con-
nected with the several gaols of the districts, as recom-
mended by the committee, has been so far approved by the

Council of India, that a central penitentiary, to be "con-
ducted on improved principles, is now in progress of erec-
tion in the Bengal presidency. At this penitentiary labour-
wards will be fitted up for every description of fabour !»•

which it may be determined to give a trial. Three hun-
dred cells will be prepared for prisoners to be confinctJ
within them by day and night, ten of which to be dark or
capable of being darkened, and the rest to have small yard*
attached to each. Sleeping-cells are to be constructed for
each of the remaining prisoners, and a court for every fifty,
into which not more than half that number will be allowed
access at one time. A system of rations will be substituted
for money allowances on account of food. Tread-wheels
are to be provided ; strict silence is to be enforced at all
times. For breach of prison rules, solitude in darkne**
and privation of food are to be the punishments ; and if
experience prove it to be indispensable, whipping is to fcc

Digitized byGoogle



T R A 157 T It A

resorted to. Several measures of reform are likewise to be
. itroduced in the district gaols connected with the central

eiutentiary, or should experience render the extension of
lie plan advisable, penitentiaries. Experience, however,

is to determine every detail which should be introduced or

i .-tained ; and with a view to bring the results of experi-

ments under the notice of the general government, inspee-
1 1 >rs are to be appointed, whose duty it will be to make
periodical reports. (Report of the Committee on Prison
Discipline to the Governor-General of India in Council,
January 8, 1838, Calcutta.)

An inquiry was instituted in 1837-8, through Captain
Pringle, into the state of the prisons of the British West
Indies, which appears at that time to have been yery de-

fective. Classification seems only to have been practised

in the gaols to the extent of locking up the sexes at night

in different rooms, excepting at Spanish Town and King-
ston, where debtors had a separate yard : in the latter the

females had also a separate yard ; but the general practice

was, that all classes, convicted and untried, males, females,

and debtors, had almost unrestricted intercourse with each
ot her. Personal cleanliness was not enforced, and for the

most port the prisoners were filthy in their persons and
elothes. Soap was not given to them. No prison-dress

was allowed, except where those belonging to the prison-

ers were ragged in the extreme. Money was allowed in-

stead ot* food; the apprentice-convicts (originally slaves)

were still heavily fettered with irons on the leg, weighing

from nine to fifteen pounds : to prevent escape chains were
used ; no work was exacted from the prisoners, and few

were employed. Prisoners in the houses of correction

were brought out every morning to work—men and women,
men chained in couples, women the same—in gangs, on
the roads, quarrying, carrying, and breaking stones. The
supervisors chained such together as they thought proper,

commonly two of unequal strength, to allow less chance of

escape : old men were thus found chained to boys, and
girls to old women. On many of the plantations where

slavery existed, there were cells and dungeons provided

with bilboes or chains, and shackles : these places, though
very unfit for the purpose, were frequently used, at the

lime of Captain Pringle's inquiries, as prisons. {Report of
Captain J. IV. Pringle on Prisons in the West Indies,

July, 1838.) Since 1838 some improvements have been

introduced into the penal institutions of the West Indies.

An act was passed in that year (1 and 2 Victoria, cap. 87),
• An Act for the better Government of Prisons in the West
Indies,' by which rules for the government of the prisons

of each colony are ordered to be prepared by the governor

and council—the governor is authorised from time to time

to appoint inspectors—periodical reports are required re-

specting each prison—imprisonment is prohibited from

taking place in prisons declared to be unfit, and some
minor reforms are provided for.

The government of Lower Canada, in 1835, appointed

commissioners to visit the United Slates penitentiaries,
j

and to report upon them, with a view to the introduction

of improvements into Canada. These commissioners re-

ported that, according to the Auburn practice, a higher

decree of profit was to be obtained from the labour of the

convict
;
according to the Philadelphia practice, a more

subdued tone of mind in the convict, and apparently a

greater reform in his disposition and habits, but less profit

tiom his labour. Weighing these respective advantages,

they recommended the adoption of the separate system

;

but we are not aware that their recommendation has been

vet. executed. (Report of the Hon. D. Mondelet and J.

Neilson, Esquires, Quebec, 1835.)

Capital Punishments.—-The ordinary mode of inflicting

the punishment of death in England is hanging by rope.

Murderers, after execution, were formerly either given to

be dissected or hung in chains ; but by the 4 and 5 Wil-

liam IV., cap. 26, those practices were abolished, as also

the hanging in the first instance of murderers by chain

instead of by rope, and the bodies of such criminals are,

by the same act, ordered to be buried within the precincts

oi' the prison in which they were confined after conviction.

When Blackstone wrote his 'Commentaries' there were
one hundred and sixty offences to which the penalty of

death wag attached. At the present time that punish-

ment is confined to a few of the worst crimes only. It is not

irrelevant to introduce some notice of the effects which
have been observed in connection with a change so

remarkable, and a change which has not been aided in its

favourable tendencies by sound institutions for secondary
punishment, but. rather counteracted by radically inefficient

and vicious ones. In the year 1821 there were 114 execu-
tions in England and Wales ; in 1828 the number was
reduced to 59; in 183G to 17 ; and in 1838 it was onlv G.

That this change has been effected without diminishing
the security of person and property there is this evidence,
that there have been a smaller number of highway rob-
beries in the last 7 years, with 5 executions, than in the
preceding 7 years, with 58 executions ; that there have
been a less number of acts of burglary and house-breaking
in the last 7 years, with only 2 executions, than in the
preceding 7 years, when 57 persons suffered death for those

crimes; that there has been less horse-stealing in the last

7 years, without any executions, than in the preceding 7
years, during which for that offence 22 were executed.
There have been a less number of commitments for

murder in the last 5 years when the executions for that

crime were 40 (or 8 annually), than in the five years pre-

ceding, when the executions were 66 (or 13 annually). The
following tables place in a clear light the statistics of
crime in connection with the mitigations of the penal

code :

—

London and Middlesex.—For enmes capital in 182a
From ' Parliamentary Return,' No. 165. printed 1837.

Three Years. Executed. Committed.

1828-20-30 . . 52 . . 9fJ0

1831-32-33 . . 12 . . 896
1834-35-36 . . none . . 823

The foregoing shows a decrease of the crimes that were

capital in the first period. During the same three periods

(in London and Middlesex) the committals

offences increased, being respectively 9,513,

10,006.

England and Wales.—From 'Parliamentary Return,

No. 547, printed 1839.

Five Years. Ejcecufced. Committed.

1829-30-31-32-33 . . 259 . . 11,982

1834-35-36-37-38 . . 99 . . 11,332

This return also shows a decrease of the crimes that

were capital in the first period. Durinc the same time
the committals for minor offences (('. e. offences not capital

in the year 1828), increased
;
being 85,348 in the first

period, and 99,540 in the second period.

It is thus shown that while crime in general was in-

creasing, there was a diminution in the number of those

offences for which the punishment of death was partially

discontinued or altogether abolished, and another penalty

substituted.

That juries were prevented from convicting where the

offender's life was in jeopardy was one of the objections to

the punishment of death, which was urged in support of

its abolition. The truth of that objection has been sub-

stantiated by subsequent experience, as the following re-

turns (Parliamentary Papers, No. 87, 1840), show :

—

* England and Wales-

Executions
Commitments for offences

which were capital in 1824

Convictions for the same .

Centesimal proportion of con-

victions to commitments .

Three Years
ending

Wee. 1*30.

85

3,104
1,536

40

Three Ycal3
ending

Dec lsjr,

25

2.989

1.7&8

59

Murder.—England and Wales.—From ' Parliamentary

Return,' No. 48, printed September, 1841.

5 Years 5 Years 5 Wars 5 Years
ending ending ending endiu-r

Periods. SSH">. ISi). IS u.

Committed 383 317 339 291

Convicted 83 74 81 87

Executed 76 65 66 40

87 81 45
Centesimal proportions of exe-

cutions to convictions . . 86

Centesimal proportion of con-

victions to committals . . 22 23 23 29

Here it is shown that in the last period, when executions

became less frequent, the crime of murder became less
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frequent; and that juries convicted one-fourth more crimi-

nals, namely the centesimal proportion of 29 instead of 23.

In 1840 a ' Parliamentary Return,' No. 87, was pnnted
showing, for five consecutive years, the number of persons

sentenced to death for murder, ' whose punishment was
commuted

;
specifying the counties in which their crimes

occurred, and stating the number of commitments for

murder in the same counties, during the same year, and in

the following year.' This return exhibits a striking fact,

namely, that in not a single instance was there an increase

of the crime, although those commutations of the sentence

of death extended over fifteen counties.

In the present year, 1842, another document. No. 36,

has been printed by order of parliament. It exhibits the

number of executions for all crimes in London and Mid-
dlesex during 21 years, divided into seven triennial

periods; together wfth the committals on charges of

murder. In one of those periods, namely, the three years

1834, 1835, 1836, no execution whatever took place ; and
it is shown upon official authority, that that was the only
period in which there were no convictions for the crime of
murder. (See a paper issued by the Anti-Capital Punish-
ment Society, 1842.)

The punishment of death is in England always publicly

inflicted, and an execution leads to crime by bringing the
hardened and the daring together. No picture that has
been drawn of the scenes which commonly take place

around the scaffold can be too highly coloured for a repre-

sentation of what may be seen on the morning of an
execution in the neighbourhood of Newgate. It is difficult

to show what good object is effected by the spectacle of

an execution ; it is equally impossible to calculate the

demoralising consequences which spring from it. This
has given birth to an opinion in which well-meaning
persons sympathize, in favour of the private execution of
the sentence of death. But the prejudices of Englishmen
are opposed to such a change, and a motion which was
introduced in the House of Commons to that effect, about
two years since, was almost unanimously negatived.

Opinion is gaining ground in favour of the entire abolition

ot death punishment ; but more efficient provision for

secondary punishment, it is alleged by many who are

opposed to capital punishments, is needed in order to

render such a step beneficial.

Progress of Penal Reform in Foreign Countries.—The
subject of punishments engaged general attention at an
earlier period in America than in this country ; and from
the results of experiments which were tried there some
valuable hints for the improvement of penal discipline
have been derived by European states. In 1776 a society
was formed in Philadelphia, the objects of which were to

obtain a mitigation of the criminal code and a reform in

prison management. To the recommendations of this

society the legislature of Pennsylvania, in the year 1786,
yielded to the extent of abolishing the punishment of death
in all except two or three cases. This measure was how-
ever nearly counterbalanced by the immediate introduction
by law of hard labour in a public and disgraceful manner
enforced by corporal punishment. From this measure
there resulted a complete demoralization of the convicts
and the most pernicious influence upon the free com-
munity, frightfully increasing instead of diminishing
crime, which obliged the legislature to abolish it within
four years from its adoption. Solitary confinement with
laborious employment was then introduced. It appears
however that the construction of the prison in which this

system was first tried was defective, and that the system
could not thus be fairly carried out ; and the expenment
was a failure. Another prison on the same system was
afterwards, in 1818, erected at Pittsburg ; but owing again
to errors in the construction of the building, the expecta-
tions of the founders were defeated. The state of Maine
next tried the experiment, but with no better success than
in the previous instances. Once more it was tried at Auburn
in New York, and there several of the prisoners became
insane, the health of some was destroyed, and of others seri-

ously impaired, which led to its abandonment and the intro-

duction of the silent system at Auburn. The advocates
of separate imprisonment however still maintained the
advantages of that over every other system, and contended
that a fair trial had not been given to it in any of the in-

stances we have mentioned. The result of their perse-

vering advocacy was the establishment of the Eastern

Penitentiary of Philadelphia in 1829. Since that peno<±
the operation of separate confinement in America, besuLr >

being subjected to strict criticism, has engaged the attri-

tion of the governments of England, France, and Pttiha.
by whom commissioners have at different times been *<»'.

to that country for the purpose of inquiring into ac.
reporting upon its penal institutions. /Mr. Cr*«rxbn.'>
Report, and the Reports, in French, of MM. de Reaumur*
and Tocqueville, MM. de Metz and Blouet, and that
translated into French from the German, of Dr. Julis*.

The testimony, more or less decided, of all these au-

thorities is in favour of the separate system of the Pi&j-
delphia prison and against the silent system of Aubuxr.
Health, which it was apprehended and urged could a-.>

be maintained consistently with the enforcement of too-
plete separation, has not to the degree supposed appa-
rently suffered from it. The average mortality dunnr
the first seven years of its establishment did not excen:
three per cent., and of 312 prisoners who left in that tim*.

78 were in better health, 166 in equal health, 17 weakc
not worse, 13 in worse health, 4 much worse, 34 dead, in-

cluding one suicide. (Mr. Crawford's Report.) In ISto

the cases of madness or idiotcy were 14 among; 387 pri-

soners ; in 1839 they amounted to 26 among 425. M. <is

Tocqueville, from whose statement we quote these propor-
tions, gives it to be understood that previous to 1838 tru

statistics of madness in the Philadelphia prison are not to

be relied on : the same authority says, that separate con-

finement has in that penitentiary particularly austr--.

features, the consequence, he thinks, of its having bete
formed rather with a religious than a political aim. A
modification of this austerity would diminish or altogeth* -

prevent madness or idiotcy,he conceives. (Pp. 43-4. &>f
port fait att nom de la Commission charges (Tearosinv
le projet de lot tendant A introduire une Rfforme dai> <-

Regime General des Prisons, par M. Al. as TocquerilU
Chambre des DSputis, Session 1842.)

The social ana economical circumstances of the United
States are favourable to the system of separate con&oe-
ment in a financial point of view, there being a deman.'
for the articles of penitentiary manufacture ; and they an
further favourable in a political view by affording \t>

prospect of employment in the trades in which they arc

educated in prison to the convicts when liberated. Sine,

the erection of the Philadelphia Penitentiary, prisons a-.

the principle of separation in cells have been opened i

Pittsburg, and in the states of New Jersey, Rhode Island

Missouri, and others are in process of erection.

In the prisons on the silent system in the United St»f<->

silence is enforced by the instant use of the lash, Max-
times to a most barbarous extent.

The reader is referred for further information respect in;

the prisons of America to the works which have beri
quoted in this notice.

In France prison management is still behind that w
England. The prisons of that kingdom are divided into

those for offenders sentenced to hard labour, bagnes ; (a
offenders sentenced to terms of imprisonment exceedinr
one year, maisons centrales ; and for offenders sentenced
for periods less than a year, maisons dtpartementaU*. Dis-

tinct establishments are provided by the law for priaonen
before trial ; maisons ctarrtt for persons arrested ; mtriw
de justice for those against whom a warrant of caption h*»
issued from the court ; maisons de dfpSt for the tempore-?
custody of persons apprehended. The bagnes of France
are similar to our hulks, and are established at Toulon.
Brest, and Rochefort. Criminals sentenced to ten yean
hard labour and under are sent to Toulon : those con-
demned for life, or for upwards of ten years, are sent t >

Brest and Rochefort. At Toulon the prisoners are divided
into three categories, les inconnus, Us mSritans. Us ind-s-

ciles. The first are kept in the bagnes Aottans, whrrr
they pass the night and chief part of the day. They con-
stitute the largest class, being composed of those who
have not by good conduct recommended themselves to any
mitigation, or by bad conduct become obnoxious to any
increase of their punishment. Each inconnu is coupled to
another by a chain, and the two become inseparable com-
panions. The second division of forcats, or prisoners,
bears the name of salle <fepreuve, and includes such a»
have by good conduct recommended themselves to a miti-
gation in their lot. From this class are chosen those to
whom petty employments in connection with the establish-
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i ent are given. They are distinguished by a difference of
ess, they receive better food, and are besides freed from

iiaina, wearing an iron ring instead on each leg. The in-
'/'• ilea consist of those who give no signs of amendment,
•id from whose association corruption is found to result
> the rest. Theforfats are employed, according to their
Llss, in carrying large pieces of timber to be used in the
• -nstroction of vessels, in works in straw and pasteboard,
aloring and shoemaking. These two last occupations are
iven in particular to prisoners who have attempted to
v -ape, and they are kept chained to their beds while
i traced in them. The detail of the bagnes at Brest and
kichefort are of the same character as at Toulon. (£>e
E'at Aetuel des Prisons en France considirt dans ses

! ipportt avec la Thforie Penal du Code, par L. M. Mo-
an-Christophe, Sous-PreTet, Ancien Inspecteur-General
s Prisons de la Seine, Paris, 1837.) Since M. Christophe
rote no change has been made in the system of the
' icnes, and M. de Tocqueville, in a recent report (quoted
bove), thus refers to them :

—
« II n'y a pas une voix dans

: pays qui ne reclame contre l'existence des bagnes.
.Ymprisonnementaux bagnes est une peine degradante, et

"i, cependant, est peu redout4e par la plupart des crimi-
' Is. Elle blesse tous les sentiments et toutes les idces de
Ave temps en matiere de peine, et, avec les extcrieurs de

i burbarie, elle ne d6tournee pas des crimes qui amdnent
!;i subir.* The number of criminals in the bagnes has

• •en gradually diminishing of late years: in 1836 it

; counted to 6425, all males.
The Maisons centrales receive criminals of both sexes.

~!ie surveillance of each maison cenlrale is confided to the
T i fect of the department where it is situated, under the

ntrol of the minister of the interior. Under the prefect

: e responsible officers intrusted with the discipline, the
> a!th, and religious teaching of the prisoners. The rules

i each prison are left to a great extent to be made by the
refect ; the consequence of which is a want of uniformity

•i the prisons generally. The prisoners are employed in

. MVrent descriptions of manual Industry, and a part of
leir earnings is reserved for their benefit on liberation,

lie nature of the classification in the maisons centrales is

iot such as to prevent general corruption ; and M. Chris-

phe gives a painful picture of some which he had him-
i I' visited. In 1836 there were 15,870 criminals in the
masons centrales.

The Maisons departemenlales appear to remain in a worse
ondition even than the maisons centrales. They have
<een left to the administration of local authorities, ignorant

r uninterested in the improvements of the art of prison

iscipline ; and associated together in them are to be met
ifsprevenus et les condamnes, les mendicants, les vaga-

>nds, les alienes, les hommes, les femmes, les enfans.

Point de distinction de crime, ni de peine, de sexe ni

T n se . Tout cela vit ensemble comme une famille attablee

in vice. Point de travail qui fasse diversion; Toisivet^

!..-> ronge : ces sontdesauges apourceaux.' (Leon Faucher,

Description du Port du Hal, quoted by M. Christophe.)

In the maisons d'arret, maisons de justice, and maisons

depot, association in its worst forms has hitherto

< xi-ted.

The attention of the government of France has been
';tely directed to the state of the penal institutions

'i that kingdom ; and the results are, that a prison

i'li the separate system has been provided by the

"«mcil-general of the department of the Seine for the

untried ; and the appointment of a commission of in-

'!'ii>y and advice by the Chamber of Deputies. This
1 "inmission, in their Report (1842), recommend the

'option of the separate system for the convicted as

'' ell as unconvicted : but they appear to have considered

nis system, as enforced at the Philadelphia Penitentiary,

be too austere in character ; and it is proposed to mo-
• t

; ty its features in France. A model prison nas been set

on foot at Versailles.

In France there are several institutions^ or societies

iAixiliary to the prisons, for the benefit of liberated con-
victs.

One of the first acts of the government of Belgium after

the revolution of 1830 was to mitigate the seventy of the
eiiaiinal code, improve the methods of criminal procedure,
*nd reform. the prisons. The prisons of Belgium are

iumlarly divided to those of France, into maisons de dipot
*' de passage, maisons d'arrit et de justice, prisons pour

peines. M. Christophe represents the greater number of
the maisons de dfpot as consisting of an agglomeration of
many apartments without courts, where the ages and the
sexes are often confounded. In the maisons a'urrfl et de
justice an attempt is made to classify the prisoners accord-
ing to their moral character, as well as ages and sexes. The
prisons pour peines fail in effecting any of the purposes
for which they were designed. The labour of the pri-
soners (of various descriptions) is easy; they receive a
weekly money allowance, which they are allowed to spend
in the purchase of beer, tobacco, &c. ; so that the prisons,
instead of being dreaded, are esteemed agreeable places
of resort. The Belgian government is impressed with a
conviction of the necessity which exists of introducing a
systematic improvement into the prisons of that kingdom,
and the advantages of the separate above any other system
are strongly maintained by M. Ducpetiaux, the inspector-
general of prisons in Belgium, at whose instance a trial of
it is now being made on a limited scale at Ghent. (Rap-
port sur les Prisons de VAngleterre, de FEcosse, de la

Hollande, de la Belgiaue, et de la Suisse, par M. L.
Moreau Christophe, Paris, 1839.)

In Holland the prisons are divided similarly to those of
France and Belgium, into prisons for the accused, for the
convicted, for female, juvenile, and adult offenders. In
the prisons for the convicted there are divisions for cri-

minals under punishment for minor and for heinous
offences. Association in one form or another is allowed
in all the prisons, classification being the only means em-
ployed to counteract or control the spread of contamina-
tion. The number of the classes is ordinarily three or

four in each prison, consisting of those who are badly con-
ducted and the recommitted, the doubtful, and the well
behaved. Each class has a yard, a refectory, workshops,
and dormitories distinct. The classes are subjected to a
regime more or less rigid, consisting, among other par-
ticulars, in the interdiction of the visits ot parents or
friends, and of the indulgence of spirituous liquors and
tobacco ; in depriving them of the most productive em-
ployments, thereby diminishing the proportion of profit

received by them ; the refusal to commute their sentence
or alleviate its severity ; the prohibition of speech and (a

measure, M. Christophe says, but feebly attempted, owing
to the deficiency of means) cellular separation. To every
prison there is attached a council of regents, which pe-
riodically reports to the minister of the interior. The de-
fective state, of the prisons of Holland is generally acknow-
ledged in that country, and societies have been instituted

there for the purpose of obtaining ameliorations in them,
and in the meantime of introducing incidental means of
improving the criminals. There are also societies for the

patronage of liberated prisoners.

The spirit of improvement in penal law and discipline

has been excited in different parts of Germany ; and
although the tortures and fetters of uncivilized ages are

not quite discontinued, they are sparingly used, and are

likely soon to give place to mild institutions. The pro-

gress towards a good system varies in the different states

and kingdoms.
A few years since the prisons of Hungary are described

as having been in a worse state even than were those of
England in the days of Howard. But the accounts pub-
lished in 1830, by Boloni Farkas, a Hungarian traveller, of

the United States penitentiaries, excited the attention of

leading men, and led to the introduction of labour and
of improved means of health into the existing prisons.

In 1837 the county Bihar resolved to make a trial of the

Auburn system on about eighty prisoners, the number in

confinement in the prison of Bihar being six hundred. The
same experiment was shortly afterwards adopted in the

county Abauj ; and two years later, a prison adapted to

the complete execution of the system was established is

county Komarom. At a more recent period the visit to

England and to the Continent of two Hungarians, Szemere
ana Eotvos, the first of whom became a partisan of the

separate, the second of the silent system, onginated a con-

troversy, which still continues, on the merits of these

systems, in Hungary. Some practical results would have

arisen before this from the efforts of these gentlemen in

the counties ; but the diet of 1839 and 1840 had previously

come to a resolution to introduce a uniform prison dis-

cipline throughout the whole country, and a delay was to

be allowed to collect the information by which the nature
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of that discipline should be determined. Two commissions

are now sitting at Pesth ; the one intrusted to draw up a
project of a criminal, and the other that of a prison code.

The commission on prisons has decided in favour of the

separate system, and has submitted a project for the erec-

tion of ten penitentiaries, corresponding to which it is pro-

posed to divide the country into ten districts. The coming
diet (for 1843) will take the recommendation of the com-
mission into consideration ; but it is impossible to predict

what its decision may be. The enlightened men of Hun-
gary are mostly in favour of the separate system ; but

unless that system carry the approval of the people who
control the votes of the deputies in the diet it will not be

adopted. We are not aware of any improvements being

contemplated in respect to the prisons in other parts of the

Austrian empire. At present their state is understood to

be very bad.

The employment of prisoners on the tread-wheel was in-

troduced into some of the prisons of Prussia a few years

since, on the recommendation of Dr. Julius. Classification

to a limited extent was adopted about the same time
;

and, following the progress of improvement in this country,

the silent system was next brought into operation there, as

well as in other parts of Germany. At a subsequent date

(1834) Dr. Julius was dispatched to the United States to

inquire into the state of the prisons of that country ; and
having reported decidedly in favour of the separate system
of discipline, that system is likely to be brought into opera-

tion in the Prussian dominions. No separate prison has

yet been built in Prussia, but we are enabled to state, on
the authority of Dr. Julius, that four are about to be built,

one at Berlin, another at Konigsberg, a third at Miinsterin

Westphalia, and the fourth at Ratisbon. The two first are

to be constructed on the plan of the Model Prison at Pen-
lonville.

At Butzow in Mecklenburg a penitentiary has been for

some time in operation, which consists of three distinct

buildings, the one appropriated to the execution of the
silent, the other to that of the separate system, and the
third as a place of residence for the governor and superin-

tendants. The first of these buildings contains one hun-
dred and sixty-eight night cells ; the second seventy cells

adapted for day use. The silent system is applied to

minor offenders ; the separate to those who have been
guilty of grave crimes. At a short distance from this pe-
nitentiary there is a prison for the untried.

At Hamburg a plan has been-drawn up by directorWum-
mel of a penitentiary similar to that at Butzow ; but its

adoption is at present doubtful.

The merits of the separate system are differently esti-

mated by the distinguished writers and thinkers of Ger-
many. Professor Mitterraaier of Heidelberg has declared
his opinion against it on these among other grounds, that
its introduction is enormously expensive : that it is diffici.'t

to assign to the prisoners in isolation trades or professions

by which they will be enabled on their restoration to free-

dom to obtain an honest subsistence ; that, on becoming
five, the danger of a prisoner's relapse will be very great

-alter years of isolation in which his powers of resistance
have never been taxed owing to the absence of all the
temptations of real life. Mittermaier concludes his

statement of this last head of objection with the prediction

that the liberated offender will infallibly fall into the

hands of those who will mislead him anew. (Revue Etran-
gcre tie Legislation et tTEconomie politique, Nov. 1830,

art. Dtt Systems Penitentiaire, et des derniers ecrils relati/s

<i la maliere qui out paru d G/'iiere.)

In Sweden the criminal laws are undergoing revision
and the subject of prisons engages corresponding attention.
The modes of treating criminals hitherto, and to this time,
in use, are of the aid est character. Employment on roads
and public works in chains is one form of punishment, and
another is public flogging. Burglars only are punished
in this way, and the punishment is deemed equivalent
to twenty-eight days' confinement on bread and water.
Untried prisoners are indiscriminately associated in con-
lined ill-ventilated rooms. But a project is in a fair way
of being executed for the erection of a prison on the sepa-
rate system for the untried ; and, instead of the punish-
ments which have been mentioned, prisons on that or on
the silent system (more probably the former) are to be
built in Stockholm, Falilun, Gefle, Carlstad, Mariestad,
liuki'iping, and Christianstad. The punishment of death

is inflicted in cases of high-treason and murder, and it -•

allowed by the law, but seldom executed, on offtnti

guilty of coining money : the mode of inflicting tlut
;

nishment is beheading.
In Norway the labours of a Prison Commission h*» o .

suited in a proposition by the king to the Storthing for i.

erection of a prison on the separate system, for whj.- •.

sum of 183,000 dollars (about 40,000/. sterling , has U
voted. This prison is to be fitted for the reception
two hundred and thirty-eight criminals, and is to be l-ai

•

in the vicinity of Chris'.iania.

In Denmark a project is under consideration for the i: -

traduction of improved discipline : but the system n-mai: ?

undetermined.
In Switzerland the construction of the prisons and '

'
-

systems pursued in them vary to some extent in the <i<

ferent cantons. In those of Geneva and Lausanne the sili .

•

system is said to have been carried to a high degrvt • .

perfection without the use of corporal punishment. M
Christophe however says that communication between •

'

prisoners is far from being effectually prevented, t

port, p. 167-8, &c.) The number of recommitments to t:

penitentiary of Geneva appears to be considerable : tx>-

M. Christophe, coinciding with M. Diodati, chaplain
that penitentiary, appears to regard the number of recofr:-

mitments as an unsound test of the efficiency of u.

prison. ' Change (says M. Diodati) the system ifyou plea<«

redouble at your will its rigours ; place the prisoners ui:.J>
-

the terror of brutal force ; make the places of detentio*i. .

you can, the wells of Venice or Spielberg; you will alwa;-
have returned convicts; you will always find men who
hazard this kind of punishment against the kind of mL>; .--

tune which pursues them in society ; and in this unku v
game the prison will not be more their bugbear than tbr--

accomplice. The relapsed are then an incurable sore— «.-.

plaie incurable.' (Rapport, p. 173-4.) M. Christophe
gests a different test of the efficiency of systems of puni..

ment. It ought (he says) to be judged rather by i • •

diminution of the number of crimes than by the dirn.ri.

tion of the number of the relapsed. We are not sure fhs

this writer consistently keeps in view this test : in his iz

count of the penitentiary of Geneva he refers to circi in-

stances peculiar to Geneva as explaining the large numl- ;

of recommitments. A good penitentiary system will !
•

':

reform criminals and prevent crimes ; and peculiarities •

.

social condition may account for a large amount of crum
i but a large amount of criminal recommitments

—

in oV.r
words, a large number of relapses—cannot be account

j

for as a circumstance of long duration excepting in con-

nection with the character of penal institutions.

I The penitentiary of Lausanne is represented as bv;-;

,
better managed and producing more reform than that i

1 Geneva ; but this praise has been bestowed upon the !*••

' in common with the first of these establishments, that

i

cipline is better maintained in it, and that the moral re-

I
form of the prisoner is promoted more than in any of t! >

' prisons on the same system in Europe or America. T...-

I

prisons of Berne are regulated on the principle of silence

!

also, but they allow of more association among the j.n-

;
soners than is the case in those of Lausanne and Genets,
and the' same meed of praise has not been accorded to

1 them as to the above-mentioned penitentiaries by tho*
! competent to form a judgment of both.
A prison on the separate system is now in progress, of

' erection at Geneva.
I TRANSPORTATION, the name used to designate
' banishment when used as a punishment of offenders by
the law of England. It is a punishment altogether crvatt^
by statute, although, by the common law, criminals n!i •

had taken refuge in sanctuary were permitted to abji::i

the realm, and banish themselves, proceeding for that i>".--

pos? to the port assigned them. [Sanctuary.] TN
earliest statute by which transportation was inflicted
pears to be the 39 Eliz., c. 4, which enacted that rogues a '

i

vagabonds, &c. might be banished out of the realm i v

the justices in sessions, and conveyed, at the charge of t):

county, to such parts beyond the seas as should be assign J
by the privy council, or otherwise adjudged perpetual] v t •

the galleys of this realm; and any rogue so banished. "aiJ
returning again into the realm, was to be held guilty . .

felony. The general principle of this first enactment
seems to have been observed ever since. Soon after tin
restoration of Charles II., a practice was introduced ia
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cases of conviction for felony, where the convict was liable

To the punishment of death, of granting a pardon, on con-

dition that, the convict should consent to he banished

either for his life or a less time. The full sentence of the

law was passed upon the convict, and, on the breach of

the condition under which he obtained his pardon, the

sentence was held to revive, and might be executed upon
him. Convicts thus banished were assigned, under inden-

tures, to persons residing in the North American colonies,

then generally called the plantations. These persons were
entitled to their labour during the period of the inden-

tures, paying, the latter part of the time, a certain amount
of wages. At the end of it the convicts received from the

goremment some land and stock. By the 22 Ch. II., c. 5,

judges and justices before whom an offender is convicted

first expressly empowered to grant him a reprieve, and
transport him to the plantations, there to be kept to hard
labour. If he refuses to be transported, or returns before

the expiration of the time, he is to be put to execution
upon the judgment pronounced. The Habeas Corpus Act,
31 Ch. II., c. 2, s. 14, recognises the existence of this

power. By the 4 Geo. I., c. 11, transportation is substi-

tuted as a punishment for a variety of offences there

named, in lieu of burning in the hand, whipping, &e.
Many other acts have been since passed determining the

offences punishable by transportation, regulating the mode
in which the sentence is to be carried into effect, the ser-

vices of the transports assigned, &c. By 27 Geo. III.,

c. 2, it having become necessary, in consequence of the

independence of America, to appoint a new place for the

reception of convicts, and New South Wales having been
selected, the governor there was enabled to receive them,
hold courts for their trial in case of subsequent offences, &o.
The law regulating the transportation of offenders has
been since revised and consolidated into one act, the

5 Geo. IV., c. 84 (amended by 11 Geo. IV. and 1 Will.

IV., c. 39), which contains the principal provisions now
in force on the subject. The G Geo. IV., c..69, regulates
the punishment of offences committed by transports sent

to labour in the colonies. The governors of such colonies

have power to lessen the period for which a convict is

transported ; but by 2 and 3 Will. IV., c. 62, the extent to

which they can do this is limited in the cases of transporta-

tion for seven, fourteen years, and for life, to a remission of

the punishment to four, six, and eight years respectively.

Persons rescuing or aiding a transport to escape are guilty

of the same offence as if he had been confined in gaol.

(Hawkins, P. C, b. 2, c. 33; Russell, On Crimes and
Misdemeanours, b. 2, c. 35.)

TRANSPOSITION, the name given in algebra to the

process of removing a term from one side of an equation

to another, changing its sign. Thus, if a =s b -(- c, by trans-

position, a—c=b. On this we have only to remark, that

in this instance the rule is not much of an abbreviation.

If we say ' transpose c ,' instead of ' take c from both sides,'

so little is gained, that it may be doubted whether it would
not be better to follow the Continental writers in the use

(if the latter form of expression : a process which would
have the advantage of being a perpetual appeal to reason

instead of rule.

TRANSUBSTANTIATION. [Sacraments.]
TRANSVERSAL, a name lately given to a line which

is drawn across several others, so as to cut them all. The
word is used in this sense in the writings of Carnot, Poncelet,

t'hasles, &c.
Let there be a triangle ABC (the reader may easily draw

the figures of this article for himself) and let a transversal

cut its three sides internally or externally ; namely, let AB
cut the transversal in c, BC in a, and CA in b. Then will

AcxBaxC4=BcXCaXA4;
and the converse, namely, if a, b, r, be points taken on the

tnree sides lor which the above relation is true, then those

three points are on the same straight line. In the language
of Euclid, the ratio compounded of the three ratios of Ac
to Bo, Ba to Co, and Cb to Ab, is the ratio of a line to its

equal.

This proposition is now frequently demonstrated in ele-

mentary works on geometry as follows:—From any one of

the vertical points A, B, C, draw a parallel to either of the

sides of the triangle which does not pass through that point

;

from C, for instance, draw cM parallel to AB, cutting the

transversal in M. Then we have two pairs of similar

triangles, MCA. cAb, and aBc, aCM, which give

P. C., No. 1572.

aC : CM : : oB : Be
CM : Cb : : Ac : Ab

or Ca : Cb : : AcXBu : AAxBr
;

whence the proposition required is obvious. The converse

readily follows by indirect demonstration.

Let any point P be taken inside or outside of the triangle

ABC, and let AP, BP, CP cut BC, CA, AB in a, b, c.

Then
Ac X Ba X Cb = Ba X CA X Ac,

which is proved by using the former property in the

triangle ABu with the transversal CPc, and the triangle

A«C with the transversal BP6. The converse is also easily

'proved, namely, that if a, b, c be so taken on the sides as

to satisfy the above relation, then Aa, Bb, Cc all meet in

one point.

The same proposition as the first is true of any polygon
whatsoever: thus, let ABODE be a pentagon, the sides of
which are cut externally or internally by a line, namely,
AB in r, BC in rf, CD in e, DE in a, EA in b ; then

A6.Bc.Crf.D,>.E« = Ac.Brf.Ce.Da.E6.
For let BD and BE meet the transversal in m and n :

then the three triangles BDC, BED, BAE are cut by a
transversal, giving

Bw . Dc . Crf = Dm . Ce . Brf

D//1 . E<i . Bn = Bm . Da . En
Kn.Ab.Bc = B/i . E6 . Ac

;

by multiplication of which the theorem follows.

If the transversal be parallel to either of the sides, the
two segments, which are then infinite, are to be considered

as equal, and removed from both sides of the equation.

In the article Projection a test is given which, being
satisfied, shows that a proposition is true of any figure, if it

be true of any one of its projections. This test is satisfied

in all the preceding cases, so that it is enough to prove
any one case of these propositions, that is, for any one pro-

jection of the figure. Now there is no case in which they
are obviously true, d priori, except for that projection in

which the transversal becomes the vanishing line, or all

the segments become infinite. If we put the first proposi-

tion of all in this form

Ac Bn CA_
Ab'Bc'Oi-

it is obviously true when the line abc is at an infinite dis-

tance, each of the ratios being then unity. It would not be
safe, upon the proof given in the article cited, to allow
this extreme case of projection to enter into the theorem :

nevertheless, other proof might be given, which would
make this very simple and perceptible instance, the truth

of which is seen at once, sufficient evidence of all the

others. We mention this only to show the very great power
of the geometry of projections : our limits do not allow of
our entering further into the subject.

The theory of transversals may be made useful in sur-

veying, particularly in military surveying : as an instance

take the following. There is an inaccessible point A. from
which to B it is required to find the distance without any
instruments except signal-poles and a measuring-line. At
B set up a signal, and another, C, at a convenient distance

between B and A. Choose another signal-point. D. and
between D and B set up a signal at E, and another at F,

between D and C, and also between E and A. All this must
he done by trial. Then measure DE, EB, DF, FC, and B(J.

The triangle DBC, cut by the transversal EFA, gives the

following relation :

—

DE . BA . CF = EB . CA . FD
or DE . CF . BA = EB . FD ( BA— BC)

EB . FD . BC
whence BA

The projection of figures may throw them into such dif-

ferent forms tliat lines which, m Euclid's mode of speak-
ing, would be called sides, become diagonals, and vice

versSi. The distinction of diagonal and side therefore be-

comes an incumbrance, and a new mode of viewing poly-

gons is introduced, of which we shall now give an instance.

A figure contained by four straight lines is, generally

speaking, one which has six points: since four straight

lines meet two and two in six points ; thus, the four-sided

figure EFBC has the six points E, F, B, C, D; A. If all

these points be joined two and two, we have the additional

lines BF, CE, DA, of which only the two first are com-
monly called diagonals : but all three have common pro-
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perties. We shall prove the following by the extreme
method of projection already alluded to, leaving the reader

\
\

to verify it by the theory of transversals: each of the
diagonals is harmonically divided by the other two ; that is,

AM : MD : : AN : ND
CG : GE : : CN : NE
BG : GF : : BM : MF

To show the first: project the figure so that NB shall

be the vanishing line. Then DECA will be projected into

a parallelogram and MG into a parallel to DE and AC
passing through the intersection of the diagonals : conse-
quently, in the projection, AM = MD, and we have, also in

Mie projection,

AM DN
MDNA '

for DN and NA are both infinite, and DN-J-NA is unity.
Now by the test in Projection, which is here satisfied,

this proposition must be always true, whence in our figure
we haveAM : MD : : AN : ND. Similarly the other pro
portions may be proved.
Here then is the easiest way of dividing a line in har

monic proportion. Let AD be given, and M : it is re-
quired to complete the harmonic division by finding N.
Take any point, B, and draw DB, MB, AB. Choose any
point, F, in MB, and produce DF and AFto C and E. Then
CE produced to meet AD will give the point N required.
No instrument is wanted, except the ruler and pencil, and
it is a good exercise in drawing to find out by repeated in-
stances that, let B be taken where it may, there is but one
position of N.
TRANSVERSE, a name often given to one of the axes

of a figure, usually that of greatest magnitude or which
goes most directly across the figure. Thus the longer axis
of an ellipse or hyperbola is called the transverse axis.

Properly speaking, it ought to be only a term of relative
distinction : either axis is transverse to the other.

TRANSYLVA'NIA, a grand principality belonging to
the Austrian empire. It lies between 45° V2 and 47°
42' N. lat, and 22° 15' and 26° 2C E. long.: its

greatest length from north-west to south-east is 194 miles,
and its greatest breadth from west to east is 184 miles.
According to Lichtenstein, who wrote in the beginning
of this century, the area of Transylvania does not exceed
880 German square miles, or 18,708 English; but accord-
ing to the last edition of Malte-Brun, the area is 1109.80
German square miles, or 23,480 English. However, from
this amount we must deduct the area of three counties, the
possession of which is claimed by Hungary, and of which
we shall speak below. Transylvania is bounded on the
north by the Hungarian counties of Marmaros and Szatmar,
on the east by Bukowma and Moldavia, on the south by
Wallachia, and on the west by the Hungarian military fron-
tier, and by the counties of Krasso, Arad, and Bihar.

Transylvania is the western part of the Roman Dacia.
The name Transylvania has been given to the country by the
Hungarians, who called it ' Terra ultra Bylvas,' or ' Partes
transylvanisB,' that is, • the country beyond the woods :'

extensive woody mountains separate Transylvania from
Hungary. However the true Hungarian name is ' Erdely-
Orzag,' or 'the woody country.' The German name is
• 8iebcnbiirgen,' which signifies either the ' Seven Castles'
or the 'Seven Boroughs.'
Mountains.—The range of the Carpathian Mountains

having been described under Carpathian Mountains, we
shall only mention the passes by which that range is

crossed, and which are of great military importance, being
the only ways of communication between Transylvania on

one side, and Moldavia and Wallachia on the other aide.

The following lead to Wallachia :—1. The pass of Zaikan
in the valley of the Hatzeg, in the county of Hunvad.
This pass is called the ' Iron Door' on account of the high

and steep rocks by which it is bounded. 2. The pass of

Valkan, near the village of Krivadia, in the county of

Hunyad. famous for the bloody defeats which the Turk*
have suffered there in different wars. 3. The pass of the

Rothen-Thurm, or the ' Red Tower,' the most remarkable
of all. Formed by the narrow valley of the Alt, it begim
near the village of Boitza or Ochsenkopf in Transylvania,
and it ends near the convent of Kosia in Wallachiz-
The length of this pass is eleven leagues, and the great e:

part of the road is hewn in the rock. 4. The pu*
of Fortschwar or Terzburg in the district of Kronstad:.

5. The pass of Tomosch, south of Kronstadt, formed
by the valley of the river Tomosch. 6. The pas*

of Bosau in the district of Kronstadt. The passe* u»"

Oytosch, Gymesch, and Paritsch, or Bereczk, lead info

Moldavia, and the Borgo pass makes the communicatiua
with Bukowina.

Transylvania is a table-land, bounded on the east and

the south by the principal range of the Carpathian*

:

on the north by a branch of the Carpathians, which
beginning at Mount Gallatz, stretches westward as far a»

Mount Pleska, and thence to the north-west as far a-

Mount Pretrosza in Hungary; and on the west by an ex-

tensive system of mountains which is composed of three

large groups. The first or southern group begins neir

Mount Kosztara, in 45" 13' N. lat. and 22° 4C E. long-
stretching to the north as far as the river Maros : the centre

of this group, Mount Ruska-Poyana, is 9300 feet, or per-

haps 9900 feet high. The second group lies between the

Maros in the south, and 47° N. lat. in the north, sending
out lofty and extensive branches to the east and to the

west. The third group begins in 47° N. lat., and stretcht-t

as- far as 47° 35' N. lat. ; the southern part of it is calW
the Reuss-Mountains, and the northern part known by the

German name of the Buch-Gebirge. Between the northern
slopes of the Buch-Gebirge and Mount Pleska in the eatt,

lies the valley of the Szamos, which is one of the fe»

larger passes between Transylvania and Hungary, anothu
being formed by the valley of the river Maros. Inclosed
by high and woody mountains, and containing the source*
of a multitude of rivers, Transylvania has a striking resem-
blance to Bohemia, although her natural barriers present
more difficult obstacles. The middle of Transylvania u
traversed by several parallel ranges of mountains, which,
being links between the Carpathians in the east, and the

Hungaro-Transylvania mountains on the frontier in the

west, give to the country the aspect of a gigantic gridiron.
The direction of these ranges is generally trom north-tail
to south-west ; the elevation of the summits is less than
that of the Carpathians, and in many districts they art

mere hills. The first or northern of these ranges begins al

Mount Bistriksora in the east, and joins the western system
in 46° 30" N. lat. ; it is not interrupted by any river o;

plain, and separates the valley of the Szamos, or the north-
ernmost part of the country, from the valley of the Maro».
The second lies between the Maros and the river Little

Kockel ; the third is between the Little Kockel and the

Great Kockel ; and the fourth forms a barrier between the
Great Kockel and the river Alt. Plains are rare in Tran-
sylvania. Extensive tracts of the hilly and mountainous
parts are covered with forests, the largest of which are
those of Ricka, Hargit, Parayde, Mikoane, and Zeidne.

Rivers.—All the rivers of Transylvania are tributaries of
the Danube, either flowing directly into this river, or join-
ing the Theiss ; a few, of little importance, join other
affluents of the Danube. 1. The Marosh (Maros) has its

sources on the eastern frontier at the foot of Mount Tarko
or Tatarrhago. It runs first north-west and west for about
46 miles, and afterwards south-west, west, and south-south-
west for upwards of 100 miles till it reaches Karlsburg ; from
this town to its junction with the Theiss at Szegedin it hat
a generally west course. The whole length of this river is

above 300 miles, but its course within Transylvania
is only from 180 to 190 miles. The mouth of the Maros
at Szegedin is 600 feet wide, and it becomes naviga-
ble fpr boats at Karlsburg : it contains abundance of fUb,
and it brings down particles of gold. The most important
of its southern tributary rivers is the Great Kockel
(Kukiillo), which receives the Little Kockel (KukulloV.
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On its northern side the Maros receives tne Aranyos, which
has its sources in the west on the frontiers of Hungary, and
which flows eastwards in a direction opposite to that of the
Maros. The latter part of the Aranyos is navigable.
2. The Sarbosh (Szamos) is formed by the junction of the
Great and the Little S2amos. The Great Szamos comes from
Mount Kahlberg, or Gallatz, in the district of Bistritz, in

the north-eastern corner of Transylvania, and runs south-
west as far as Deez, where it is joined by the Little Szamos,
the sources of which are at the foot of Mount Kalata, in

the district of Klausenburg, on the- frontiers of Hungary.
The direction of the Little Szamos is north-east.

From Deez the united stream of the two Szamos first

runs north-west, then south-west, and at last north, till

it reaches the frontiers of Hungary a little above Szada

:

it joins the Theiss at the village of Apati. The whole
length of the Szamos is upwards of 200 miles, and three-
fourths of its length are within Transylvania. 3. The
sources of the Alt (Aluta) are in a part of the Carpathians
called Nagy-Hagymas, a little distance south of the sources
of the Great Szamos. The Alt runs at first from north to
south in an alpine valley bordered by high and steep
rocks, till it reaches the limits of the district of Kronstadt,
near Illyefalva. There it turns suddenly to the north-
north-west, but soon again changes its direction, which
is south-west and west, as far as the southern environs
of Hennannstadt, where it turns to the south, and keeps
this direction through the pass of the Rothen-Thurm, and
as far as its junction with the Danube opposite Nikopoli.
The length of the Alt is about 250 miles, and about 134
miles are within Transylvania. The navigation on the Alt
within Transylvania has many obstacles, the bed of the
river being full of rocks, part of which however have been
blown up by order of the Austrian government. This river

affords a natural communication between Southern Tran-
sylvania and Wallachia and the Danube, and is therefore

of great importance for commerce, especially as the valley

of the Alt is the most fertile and the most civilized part of
Transylvania, being almost entirely inhabited by German
colonists. The Danube being sufficiently deep for sea-ships

at Nikopoli, any productions of foreign countries might be
sent direct to that town, whence they could be transported

by means of boats into the very heart of Transylvania.

But the government of Wallachia is far from imitating the

Austrian government in its care for the navigation of the

Alt, and the whole Wallachian part of this river is still in

a state of primitive wildness. There are some lakes of

importance. The lake of Hados in the county of Doboka
is 15 miles long ; the lake of St. Anna near Lazarfalva in

the country of the Szeklers is 10 miles long and as many
broad ; the lake of Piritsch in the Carpathians is renowned
for the gas which its surface exhales, and which suffocates

birds that fly over it : the Holt-Maros is a lake formed by
the Maros near Karlsburg.

Climate.—The temperature is generally very variable.

Severe cold varies with extreme neat : the summer days
are very hot, especially in the valleys and in the western
and southern parts of the country, and the nights are cold

;

in the winter the cold is almost insupportable. In the east

the temperature is wet and cold, and net favourable for

grain. Cold winds prevail in the spring and autumn, and
they blow with great regularity. Dreadful storms followed
by sudden severe cold are frequent ; they have given the
name to a district called Burzenland, or ' the country of

the storms.' The regular winds have different names in

different districts : in the district of Hennannstadt they are

called winds of the Rothen-Thurm, because they blow from
south to north, bursting with irresistible violence through
the northern opening of that long defile ; in the district

of Haromszek they are called Nenewinds; and in the

country of the Szeklers they have the name of the winds
of Thorda-hashadek. Notwithstanding these phenomena
Transylvania produces abundance of fruits of all kinds.

Soil, Productions, and Commerce.—The southern and
western parts are intersected by hills which contain plea-

sant valleys, and the soil is of great fertility : the eastern

and northern parts and a narrow tract along the western

frontier are covered with forests, and the soil is stony in

many districts ; but even the stony surface is covered with
a layer of soil which renders it nt for agriculture. The
country is far from being equally well cultivated in all

parU. Transylvania produced, in 1834, iron, 51,238 cwt.

;

lead, 2353 cwt. ;
copper, 906 cwt. ;

quicksilver, 26 cwt. ; sul-

phur, 38cwt. ; silver, 5431 marks
;
gold, 3030 marks ; rock

salt, in six mines, 770,706 cwt. ; the greater part ofwhich is

exported to Hungary and Bukowina ; salt, from 112 salines.

There are serpentine, topazes, chrysolites, emeralds, and
amethysts in the high mountains; agates, opals, chalce-
dony, and carnelians in the hills and rivers. The mineral-
waters are celebrated. Besides enormous quantities of
timber, Transylvania produces wheat, barley, corn, oats,

millet, and maize
; apples, pears, and other fruits in

abundance ; wine, especially in the valley of the Alt,

of excellent quality, though not so strong as the Hun-
garian wine ; tobacco, of very good quality and in abun-
dance, especially in the valley of the Alt. The breeding
of cattle chiefly occupies the Wallachians in Transyl-
vania : sheep are numerous, and their flesh has that
aromatic taste which distinguishes the sheep that feed
on the mountainous pasture-grounds of southern Europe.
There are fish, wild and tame fowl, and game of all sorts, in

abundance ; wolves are frequent in the Carpathians, and
even bears and lynxes appear. The horses are of small
size, but swift, and very fit for light cavalry. Manufactures
scarcely exist, except in the valley of the Alt, where the
Germans produce some fine dyed cloths and cotton, fine

felt-hats, and leather-ware, and a considerable quantity of
linen. The commerce with Wallachia, Moldavia, and
Turkey is of some importance, and there are hopes that it

will increase in proportion with the progress of navigation
on the Danube. Sulzer states that towards the end of the

Sast century the commerce of Transylvania was almost
estroyed ; but the commerce of the Black Sea having

greatly increased since that time, even Transylvania has
felt the favourable influence of this circumstance, notwith-
standing the prohibitory tariff of the Austrian government.
At present the manufactures are in the hands of the Ger-
mans, and commerce is carried on by Greeks and Arme-
nians. The total value of the exports in 1834 was 346,243/.,

and that of the imports was 222,472?. The total length of

food roads in 1834 was 248 Austrian post-miles, or 966
English miles.

Political Divisions and Population.—Transylvania is

divided into three political divisions, viz. 1, The country
of the Hungarians ; 2, The country of the Szeklers ; 3, The
country of the Saxons. The population of these three
countries in 1832 was 2,092,200 inhabitants.

1. The country of the Hungarians occupies the northern,
middle, and south-western partsofTransylvania ; it is divided
into 11 counties (comitatus) and 2 districts. The counties
are—1, Hunyad, area 2259 English square miles, 151,226
inhabitants in 1832 ; 2, Zarand, 541 square miles, 47,267
inhabitants ; 3, Kraschna (Krasna), 420 square miles,

61,784 inhabitants; 4, Mittel-Szolnok (Koszep-Szolnok),
841 square miles, 104,901 inhabitants ; 5, Unter-Szolnok
(Bello-Szclnok), 1337 square miles, 130,157 inhabitants

;

6, Debok (Doboka), 1166 square miles, 111,513 inhabitants;

7, Klausenburg (Kolos), 1934 square miles, 141,060 inha-

bitants ; 8, Thorenburg (Thorna), 1853 square miles,

152,351 inhabitants ; 9, Kockelburg (Kukullo), 596 square

miles, 56,480 inhabitants ; 10, Unter-Weissenburg (Also-

feyer), 1966 square miles, 99,445 inhabitants ; 11, Ober-
Weissenburg (Felso-feyer), 645 square miles, 49,426 inha-

bitants. Districts: 1, Fagarosch (Fagaros), 681 square
miles, 76,182 inhabitants; 2, Kowar, 386 square miles,

54,061 inhabitants.

The counties of Zarand, Mittel-Sz«lnok, and Kraschna
are to be, or have already been, ceded to Hungary. As
their area contains 1802 English square miles, with 213,952

inhabitants, the surface of Transylvania after the cession

will not reach 1024 90 geographical, or "21,678 English,

square miles, with 1,878,248 inhabitants.

The principal towns of the country of the Hungarians are

•Klausenburg (Kolosvar), on the Little Szamos [Clausen-
buro]. Karlsburg orWeissenburg(in Latin, Alba-Julia; in

Hungarian, Gyuta-Fejervar; in Slavonic, Bialogrod), a
strongly fortified town, with 6000 inhabitants, on the

Maros : it has a mint, observatory, public library, and is

the seat of the Roman Catholic bishop of Transylvania.

In the environs are the richest gold-mines of Europe, the

principal among which are those of Szekeremb, Zalathna

or Golden Markt, Abrudbanya, and Verbspatak ; it is said

that the gold and silver mines of Vcrospatak were known
to the Romans. Nagy-Enyed, with 6000 inhabitants,

and a college, which is the principal school for those of

the Reformed religion. Varhely (Gredistye) is in the
Y 2
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beautiful valley of the Hatzeg, in the county of Hunyad,
on the site of Zarmice-Gethusa, the capital of the antient

Dacians, and the Ulpia Trajana of the Romans. The envi-

rons are full of Roman antiquities, among; which the most
remarkable are the remains of an amphitheatre, and the

foundation of a Roman house containing the pavement of

two rooms, which are in fine mosaic representing scenes

from the Greek mythology. This house was discovered in

1823. Thorenburg (Thorda), with 6000 inhabitants, has

rich mines of rock-salt, which produce 240,000 cwt. per

annum.
2. The country of the Szeklers (Pars Siculorum) extends

along the eastern frontier or the range of the Carpathians,

and is bounded on the north and north-west by part of the

country of the Hungarians ; on the north-east and east by
Moldavia ; on the south-east and south by Wallachia ; and
on the west and south-west by a small part of the country
of the Hungarians and by the country of the Saxons. It

contains five ' Jurisdictions,' viz. 1, Aranyosh (Aranyos),

128 English square miles, 21,969 inhabitants ; 2, Neumarkt
or Marosch (Maros), 615 square miles, 57,611 inhabitants;

3, Udhavely, 1082 square miles, 46,576 inhabitants ; 4, Csik
(Csik-Szeke), 1806 square miles, 93,383 inhabitants;

5, Haromschek (Harorasek), 1887 square miles, 82,686 in-

habitants. The principal town is Neumarkt (Maros-Vazar-
hely), with 10,000 inhabitants : it contains the chief seat

of justice of the country of the Szeklers, a Roman Catholic
gymnasium, a Reformed college, a mineralogical museum,
and a public library, the largest and best in Transylvania.

Szekely-Udharvely has 6000 inhabitants. Gyorgio St.

Miklos, Sepsi St. Gyorgy, and Felvinez are small towns.
3. The country of the Saxons. The main or southern

part of it is bounded on the east and north-east by the
country of the Szeklers ; on the north and west by the
country of the Hungarians ; and in the south by Wallachia.
Another smaller part, the district of Bistritz, lies in the
north-eastern corner of Transylvania, on the frontier of
Bukowina. The country of the Saxons is divided into

nine Jurisdictions and two districts. Jurisdictions : 1, Reps
or Rappes (Ko-halom), 227 English square miles, 31,000
inhabitants; 2, Schassburg (Segesvar), 219 square miles,

27,391 inhabitants. ; 3, Gross-Schenk (Nagy-Senk), 246
square miles, 31,482 inhabitants ; 4, Mediasch or Medwisch
(Medgyas), 257 square miles, 37,908 inhabitants; 5, Lesch-
kirch (Vj-Egyhaz), 123 square miles, 18,950 inhabitants

;

6, Hermannstadt (Szeben-Szeke), 788 square miles, 99,921
inhabitants; 7, Reismarkt (Szerhadely), 81 square miles,

21,813 inhabitants; 8, Miihlenbach (Szasz-Sebes), 119
square miles, 18,104 inhabitants; 9, Broos (Szasz-Varos),

172 square miles, 21,989 inhabitants. Districts: 1, Bis-

tritz (Beszterez), 1215 square miles, 109,534 inhabitants

;

2, Kronstadt (Brasso-Videke), 692 square miles, 81,786
inhabitants.

The popular division of the country of the Saxons is as

follows :— 1, Weinland, with the capital Schassburg ; 2, Alt-
land, with the capital Hermannstadt; 3, Land vor dem
Walde, with the capital Miihlenbach ; 4, Burzenland, with
the capital Kronstadt.
The principal towns of the country of the Saxons are the

following: Hermannstadt (in Hungarian, Nagy-Szeben;
in Latin, Cibinium), the capital of Transylvania with
regard to administration and finances, is said to have
been built by a certain Hermann of Numberg, one of
the leaders of the first German colonists, who came to

Transylvania between 1101 and 1103. The town is situated

on the river Ziblin, a short distance north-west of the Alt,
in the west part of the country of the Saxons, and is sur-
rounded by mast beautiful environs. It has upwards of
20,000 inhabitants, among whom there are about 9000
Lutherans. It consists of two parts ; the upper town, situ-
ated on a hill with an old fortress, and the lower town,
which hes at the foot of this hill : they are enclosed by
a double wall. The market-place is very fine, and the
streets are regular. The most remarkable buildings are

—

the Lutheran cathedral, built in 1460; the palace of
Briickenthal, containing the Briickenthal gymnasium, a
museum, a public library, and a room with 18,000 medals,
and a fine collection of antiquities, among which there are
many Roman remains found in Transylvania ; and the town-
hall, an old Gothic building of beautiful workmanship,
which is the meeting-house of the Saxon nation, and con-
tains the archives of the Saxons. Among the public institu-

tions the most remarkable are—two gymnasia, two national

schools, two orphan-houses, an establishment for military

education, four hospitals, one military hospital, a poorhotae
a workhouse. Hermannstadt is the seat of the ' thesauri*!,

or the court of finance of Transylvania ; and the residence
of the commander-in-chief of the Austrian forces in Transyl-
vania, and of a Greek bishop and his chapter. The inhabit-

ants fabricate 40,000 pieces of cloth per annum, more than

one million horn-combs, much leather, and some paper and
gunpowder ; there are two printing-offices, and one pub-
lisher. In the environs there are several places for bleaching
wax. The village of Heltau near Hermannstadt is renowned
for the gigantic size of its inhabitants. The town is chiefly

inhabited by Germans, but the population of the three

suburbs is composed of Wallachians. Kronstadt [Caos-
stadtJ. Schassburg (Segesvar), on the Great Kockel, in a

beautiful valley, with 6000 inhabitants, has manufactories
of cotton and cloth ; wine is made in the environ*. Bis-

tritz (Beszterez), on the river Bistritz, opposite to the Borgo
Pass, has 5000 inhabitants, who fabricate cloth, leather, and
soap, and carry on commerce with Bukowina, Austrian
Poland, and Moldavia.

That tract of Transylvania which lies on the frontier of

Moldavia and Wallachia belongs to the Austrian military

frontier [Military Frontier], and has a separate adminis-
tration with regard to military affairs.

Inhabitant*.—The inhabitants belong to different na-

tions. According to Malte-Brun there are, 526.00O Hun-
garians (Magyars and Szeklers) ; 483,000 Saxons ; 920,000
Wallachians; 80,000 gipsies ; 10,000 Slavonians; 6000 Ar-
menians ; and 2000 Italians. The statements of the duke
of Ragusa (Marshal Marmont) about the number of the

different nations in Transylvania are generally too high

;

according to him there are 120,000 Armenians, which a
manifesting a gross error. The difference of nationality
is of high importance in Transylvania, for the political

rights ot the individuals depend upon their origin.

Constitution.—The nation in the political sense of the

word is composed of three bodies or ' nations,' the Hunga-
rians, the Szeklers, and the Saxons, who have the collective
name of the ' Uniti.' But political rights are not only per-

sonal, they are also territorial : if for instance a member of
the body of the Hungarians settles in the country of the
Saxons, he will cease to belong to the Hungarian body, and
will be entitled to the rights of a Saxon, without prejudiix
however to his personal rights as a nobleman. The Saxon>
having no nobles among them, a Saxon who settles in the
country of the Hungarians will be entitled to the rights of
a Hungarian, but he will not become noble, and therefore
not acquire those privileges which depend upon nobility.
The privilege of nobility is personal and territorial in thu
sense, that if any freeman of the three nations acquires a
' noble estate ' he will have the political rights of a noble-
man. The Wallachians have no political rights, but they
have lately ceased to be serfs ; some families among them
are of antient freedom, and others belong to their national
nobility, but they do not possess any political rights unlm
they are received among the Hungarian orSzekler nobility,
or become citizens among the Saxons. When a Hungarian
or Szekler nobleman of Transylvania settles in Hungary, he
is entitled to all the privileges of noblemen in Hungary,
but the nobles of Hungary do not acquire the same privi-
leges with regard to Transylvania when they settle then-.
The principal privilege of the nobles is exemption from
taxes. The ' Annalists' however, or those petty nobles w1k>
possess no noble estates, pay taxes, and so do the Saxon*,
and generally all the rest of the people, except the clergy.
The different charters of the Transylvanian constitution are
as follow :—1, the ' Puncta Unionis' of 1542-3

; 2, the * Di-
ploma Leopoldinum ' of the 4th of June, 1691; 3, th«r
' Sanctio Pragmatica ' from 1744 ; 4, the ' Articuli diae-
tales.' The high commission which is intrusted with the
administration of Transylvania sits in Vienna, and is called
' Die hohe Siebenbiirgische Hof-Kanzlei," or the high chan-
cery of Transylvania, which is under the immediate
control of the emperor ahd his ministry. Transylvania
is in every respect separated from and independent of
Hungary, and the emperor styles himself grand-prince of
Transylvania. The revenue of Transylvania in 1KJ4
amounted to 325,400/., of which the revenue from the
post-office was .only 90/.

History.—The early history of Transylvania has been
given under Dacia. From the fifth century it was suc-
cessively occupied by different nations [Goths

; Amu -
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Howa] . and remained at last in the hands of the Polovzians,
or Petshenegues. who were a Turkish tribe. When the
liungrarians or Magyars conquered the country between
the Carpathians and Germany, they also settled in Tran-
sylvania and subdued or drove out the Petshenegues.
However Transylvania became independent of Hungary
until it was conquered by King Stephen I. in 1004. It
then became a part of Hungary [Hungary], and continued
so until the civil troubles of this country became the cause
of the independence of Transylvania. John Zapolya dis-
puting the crown of Hungary with .Ferdinand of Austria,
afterwards emperor under" the name of Ferdinand L, was
supported by the Turks, and he at last compelled Ferdinand
to allow him to possess Transylvania as an independent
principality.
But Zapolya was forced in his turn to acknowledge him-

self a vassal of the Osmanlis. During 150 years Transyl-
vania was governed by princes of the houses of Zapolya
and Bathori, and some of her princes, especially Betlen
Gabor and Georee Ragozi were dangerous enemies of the
house of Austria. [Thirty Years' War.] Leopold I.

conquered Transylvania in 1G87, and the Porte was obliged
to renounce her supremacy over it by the peace of Carlo-
witz in 1699. Transylvania however became only a vassal
state of Austria, until the death of her last prince, Michael
Apafi II., who died in 1713. In 1765 the empress Maria
Theresa erected Transylvania into a grand-principality.

After the conquest of Transylvania by Stephen L, the
country was almost entirely depopulated, but it was
gradually repeopled by foreign colonists. The first

arrival of the German colonists is generally said to have
taken place under King Geysa II. in 1 143, but in fact they
came in earlier. These German colonists came from West-
phalia, the Lower Rhine, and the Low Countries, some
also from Lower Saxony, and they were called Saxons,
either because they generally spoke the low German lan-

guage, or because several northern nations, especially the
Finns, called, and still call, the Germans by the name of
Saxons. The number of these colonists, who received
great privileges, was augmented after the Reformation by
Protestant refugees from different parts of Germany, and
chiefly in 1739, after the archbishop of Salzburg had ex-
pelled all his Protestant subjects. The Germans are the
most civilized inhabitants of Transylvania, and though
separated from their fatherland by an extensive and half-

barbarous country, they still keep up a connection with
Germany. The German universities are frequented by a
considerable number of Transylvanian students, especially
for divinity. The Szeklers are said to be the descendants
of the Turkish Petshenegues, who were allowed to remain
in the country on condition of guarding the frontier against
the invasions of the eastern barbarians ; but they are now
quite Hungarians. The important question whether the

Wallachians, who are so numerous in Transylvania, are the
descendants of the Roman colonists in Dacia, belongs to

the history of Wallachia. [Wallachia.]
(Marienburg, Geographie den Groft/untenthums Sie-

benburgen ; Scheint, Das Land und Volk der Szekler

;

Schlozer, Die Deutschen in Siebenbiirgen ; Sulzer, Trans-
alpinisches Dacien (although this book treats princi-

pally of the history of the Wallachians beyond the Car-
pathians, it contains very valuable notions concerning
Transylvania, where the author lived thirty years;

; Demian,
Tableau Gengruphique et Statistique des Royaumes de Hon-
grie, .y-c, et de la Grande-Princtpautc de Ttantylvanie,
translated from the German ; Der VerfaSMings-Zustand
der Sarhsischen Nation in Siebenbiirgen, Hermannstadt,
1790, 8vo. : Lenk von Treuenfeld, General-Feldmarschall-
Lieutenant, Siebenburgens geographisch-topographiich-
lUtittiteh-hydrogTaphtsch-orographiichet Lexicon, 3 vols.

Hvo., 1839. (This book is written with great care ; of

every village the author mentions the different nations

oy which it is inhabited, but it does not contain the number
of inhabitants. An inconvenience for foreign readers is

that the Hungarian names are put at the head of the

articles, although the German names are much more
known. He who seeks for Hermannstadt must look for

Nagy-Szeben.)
TRAP. This geological term, one of the most general

vise and comprehensive signification, seems to have been
originally employed by Bergman and the German and
Swedish miners, in the sense of the word ' trappa,' Swedish,

oc'treppe,' German, meaning stairs, and the aspect of the

rocks now called Trap, in successive tenaccs on hill sides,

is such as often to justify the use of the word. In modern
works on topographical geology a very great proportion of

the antient rbeks of fusion ore familiarly called • Trap,' not
because they have any certain mineral composition, but
because, whether granitic, sienitic, porphyritie, or hornblen-
dic, they appear under particular relations of position or

geological age. In this sense the term is purely geologi-

cal, and we have as distinctive designations ' eruptive trap,'

' contemporaneous trap,' ' overlying trap,' ' interposed

trap,' Sec. By other writers the term is restricted so as to

leave out such massive and generally deep-seated rocks as

granite, or even contracted to the hornblendic and felspatho-

hornblendic rocks, which appear as dykes, interposed beds,

and overlying masses. It thus appears to be a collective

term more convenient than precise. In a geological sense

it may be replaced by descriptive words, such as ' irrup-

tive,' 'interposed,' 'overlying,' &c, and in a mineralogical

sense it is advantageously changed for ' basalt,' ' green-
stone,' ' felsparite," • sienite,' ' serpentine,' ' diallage rock,'

&,c. (MacCulIoch On Hocks.)

TRAPA, a genus of plants of the natural family, of
Onagrariae, but sometimes appended to the Haloragese,

sometimes formed into a distinct order, Hydrocaryes, water-

nuts. Its name is abridged from Calcitrapa, the low Latin
name of an instrument called caltrops, furnished with four

spines, which was formerly employed to impede the pro-
gress of cavalry, but according to others the name is derived
from rpaTfw, ' to tread.' The fruit of Trapa is similarly fur-

nished with spines, and the species are commonly called

water-caltrops, from the plants floating on the surface of
lakes, and on that ofslow-running waters. They are found in

the temperate parts of Europe and of Siberia, in Cashmere,
India, Cochin-China, and China. The genus is characterised

by having a 4-parted adherent calyx ;
petals and stamens 4 ;

ovary 2-celled, with solitary pendulous ovules. The fruit

is hard, mdehiscent, 1-celled and 1-seeded. The seed is

large and exalbuminous ; the two cotyledons very unequal.
The floating habit and clustered leaves easily distinguish

these plants. The leaves underwater are cut into capillary

segments, and the petioles are tumid in the middle.

These small plants are of much more importance than
many which are more conspicuous or better known, from
the large seeds of all consisting of pure edible fecula.

Trapa nutans, the European species, is remarkable for its

fruit with four spines, being of a blackish colour and large

size, and its seed, w hich nearly fills it, being farinaceous, and
good to eat, whether raw, roasted, or in soups, and is some-
what like a chestnut in taste. It was known to the antients

by the name of Tribulus. Pliny says (lib. xxi., c. 58), 'About
the rivers Kilus and Strymon the inhabitants gather it

for their meat.' They used to be sold in Venice under the

name of Jesuits' nuts, and are still to be found in the

markets of the south of France and in Italy. They are

supposed to have been esteemed by the Egyptians, as they
are sometimes found within the foids of the mummy-cloth.
The Indian and Chinese species have each only two

horns. The former is the Trapa b'ispinosa of Roxb. (' Corom.
PI.,' ii. 234), with the nut having two opposite, straight,

barbed, spinous boms, noticed by Sir W. Jones under the

Sanscrit name of Sringata : it is commonly known all over
India by the name Singara, both names having reference

to ils horned appearance. It is also found in the lake of

Cashmere. In India the nuts are sol'd in all the bazaars,

as their farinaceous kernels are much esteemed by the

Hindus. A species called by the same name, Singhara,
forms a considerable portion of the food of the inhabitants

of Cashmere, as we learn from Mr. Forster that in his time
it yielded the government a revenue of about 12,000/. Mr.
Moorcroft mentions a similar sum asRunjit Sing's share from
the tax on 96,000 to 128,000 ass-loads of this nut yielded by
the YVuller lake. So Mr. Vigne says, the Singara, or water-

nut, is produced in such abundance on the lake, as to form
a very considerable article of revenue. 'In the month of

December I have seen many dozens of boats, and several

men in each, collecting the sancrara. The root s are loosened

by means of ropes fastened between two boats, and iron

prongs are used in collect ins: them.'

The Chinese species, or Trapa bicornis, is distinguished

from T. bispinosa by its tw o horns being recurved and very

obtuse. It is carefully cultivated in lakes, ponds, and other

receptacles of water, and is named by the Chinese I.in-ko :

it is distinct from their Pi-tsi, or Scirpus tubcrosus, which
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is also called water-chestnut, and which is described by
Grosier under the Chinese name.
TRAPANI, Intendenza or Province of, comprises the

western extremity of Sicily, and is bounded on the north-

east by the province of Palermo, and by that of Girgenti

on the south-east, being separated from the latter by the

river Belice, the antient Hypsa. The province is divided

into three districts, Trapani, Mazzara, and Alcamo ; and
it includes several considerable towns besides Trapani :

—

1, Mazzara, a bishop's see, was an important town in the

time of the Saracens, and was afterwards the residence of

Count Roger, the Norman conqueror of Sicily: it is on the

sea-coast, has 8000 inhabitants, several churches and con-

vents, a castle, and some trade in agricultural produce.

Mazzara gave its name to one of the three former valli or

divisions of Sicily, Val di Mazzara, which included about
two-fifths of the island. 2, Marsala. 3, Castel Vetrano,

about 12 miles east of Mazzara, inland, is an old-look-

ing town, built on a hill, in a fertile country, producing

good wine and abounding with cattle. It has several

churches and convents, an old castle, and several palaces,

among others that of the Monteleone family. Six miles

south of Castel Vetrano is the site of the antient Selinus, on
the sea-coast, with the ruins of several temples, consisting

of extensive heaps of broken columns, capitals, and other

fragments. Fragments of marble, alti-nlievi of curious

workmanship, were discovered in 1822, among the ruins.

[Sicily, Antient History of, at the end.] The style of

these sculptures, which are known by the name of ' Seli-

nuntine marbles,' is noticed under Sculpture. 4, About
eight miles north of Castel Vetrano, on a hill, is Salemi, a
town of 12,000 inhabitants, with a suburb called Rabat.

5, East of Salemi, in the mountains, is Gibellina, with a
castle and 5000- inhabitants. 6, Farther north is Calata-

fimi, a town of 10,000 inhabitants, with several fine

churches. The best cheese in Sicily is made in its terri-

tory. 7, Proceeding towards the northern coast of the

island is Alcamo. All this part of Sicily came earliest

into possession of the Saracens, from whom most of the

towns have derived their actual names. A few miles west
of Alcamo, in the midst of a solitude, are the remains of
Segesta, consisting of a fine Doric temple in good preser-

vation, the ruins of a theatre, and part of the city walls.

On the neighbouring sea-coast, where was formerly the
port of Segesta, is the small town of Castellamare, with a
fortress, and about 4000 inhabitants, who carry on some
trade by sea, chiefly in corn. Castellamare gives its name
to the deep gulf formerly called Sinus Segestanus. 8, Par-
tanna, an inland town east of Castel Vetrano, has about
10,000 inhabitants. 9, Near Trapani is the town of San
Giuliano, on Mount Eryx, with about 9000 inhabitants.

The islands of Favignana, Levanzo, and Maretimo, as well

as the smaller group of the ^gades, and the small islands

near Cape Lilybaeum, one of which is the antient Motya,
an early Phoenician and Carthaginian colony, belong to the

administrative province of Trapani. The whole population
of the province by the census of 1831 consisted of 173,287
inhabitants.

(Serristori, Statistica delf Italia ; Scasso Borrello, De-
scrizione Geografica delta Sicilia ; Paterno, Viaggio per
le Antichitd delta Sicilia ; Neigebaur, Gemalde Italiens.)

TRA'PANI, a town on the N.W. coast of Sicily, built

on the site of the antient Drepanum, on a point of land
projecting into the sea, and facing the island of Levanzo,
which is ten miles west of it. [Sicily, * Group of the Tra-
pani islands.'] East of Trapani rises the Monte San Giu-
liano, the antient Eryx, where are remains of the famous
temple of Venus Erycina, consisting of some broken co-

lumns and part of the substructure. It was on Mount
Eryx that Hamilcar Barcas maintained himself for years
against the Roman forces till the end of the first Punic
war. There is a recent work on Mount Eryx by Sammar-
tano e Salerno :

' Saggio storico, statistico, mineralogico,
medico, botanico, sul Monte Erice, sua Citta, e suoi d'ln-

torni,' 8vo., Palermo, 1826. Drepanum was a place of
traffic from the^oldest times on record, and its Greek
name, ' Drepanon,' ' a scythe,' is expressive of the form
of the promontory on which it stands. There are how-
ever no remains of antiquity at Trapani ; but on an
insulated rock which stands at the entrance of the

harbour is a small fort called Columbara, consisting of
an antient tower, which was restored in the early "part

of the 16th century, according to the testimony of

Fazello, the historian of Sicily. The harbour of Trtpw;
is formed by nature, being an inlet of the sea between its

promontory and the mainland, protected on the weri K
the rock above mentioned, but open to the libeccio, c
smith-west wind, which is most dangerous on this cosc-t

Trapani is one of the principal ports of Sicily, and carrif •

on a considerable trade. One of the chief articles of ex-

port is salt, which is obtained by the evaporation of thr

sea-water in the extensive salterns, or salt-pans, along thj

coast. Another article of traffic is tunny fish, whack a

caught in May and June in various tonnare, or estabft*!)-

ments for the purpose, on the coast north of Trapani »rd

in the island of Favignana. The salt of Trapani is znurh

esteemed, and is exported to Italy and to the ports in *.N

Baltic. The tunny fish is pickled and sent to Naples ant

other parts of Italy. The coral fishery is another branch
of trade. The boats from Trapani gather the coral alonr

the neighbouring coast of Barbary, after which it :•

worked in the town, from whence it is exported to uV
Levant, to England, the East Indies, and other places. A
great quantity of anchovies are also caught along th»

coast of Trapani in February, March, and April, salttt

down and exported. Sumach is also exported from Ta-
pani. (De Welz, Saggio r& i Mezzi at moltiplicart '»

Ricchezze delta Sictlta.) The seamen of Trapani art

among the best in Sicily. Trapani has a collegiate

church, numerous other churches and convents, anon:
which those of the Jesuits and Carmelites are most wor-

thy of notice ; a handsome town-house with a fine farsrfr

and adorned with the statues of Philip V. of Spain and <<f

Victor Amadeus of Savoy, both kings of Sicily ; severs:

palaces of the nobility, a royal college, an orphan asylum,

several hospitals, a Monte di Pieta,' and about 12,000 in-

habitants, according to Neigebaur and the Italian guide-

books, though Baibi reckons its population at 34.00n.

The women of Trapani are remarked for their bean*;

and regular features. The town is enclosed by walls, am"

is defended by a fortress. The streets are wide and wrll

paved with flag-stones.

(Scasso Borrello, Descrizione Geografica delf Jtolo h
Sicilia ; Neigebaur.)
TRATELUS, Cuvier^ name for a genus of Liza*

which have the form and teeth of the Agamcc [Agajja'!

but their scales are small and without spines. They hsu
no pores on the thighs.

Example, Trapclus Mgyptius.

Trtpelui JKnpUiM. (Agama rauUbila, Mcrram.)

This is a small reptile, which sometimes putts out it»

body, whence the name of orbicularis, Daud. It is »l>o
remarkable for its changes of colour, which are executed
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nore promptly than those of the Chameleon ; hence the
French name of Le Ckangeant (TEgypte. Cuvier remarks
hat the young animal is entirely smooth : the adult has
ome rather greater scales scattered over the body among
tfie others.
Mr. J. E. Gray places Trapelus in the family Agamidw,

>etween Agama and Stellio.

TRAPEZIUM, TRAPEZOID. The first word (rpari-

io>', a little table) is used by Euclid for any four-sided

igure which is not a parallelogram. The second word,
ormed from the first, has been used by various writers,

ml in different senses. A trapezoid, says Harris (Lex.
fec/i.) is a solid irregular figure, having four sides not
arallel to one another : Hutton repeats this, but says it

ometimes means a trapezium, two (only) of whose sides

re parallel to each other. What the solid figure with
aur sides means we do not know : but as the word is never
sed, we omit all inquiry about it. Words however are so

:arce in mathematical language, that it is a pity when
ny become obsolete. If we were to suggest meanings
>r these terras, we should propose that trapezium should
e the general word for plane four-sided figures, parallelo-

rams and all ; and that trapezoid should denote a four-

ided figure whose sides are not in the same plane. Per-
aps this is what was intended by the solid figure of four

ides : if so, it was particularly unnecessary to state that

hese sides are not parallel.

TRAPEZUS. [Trkbizond.]
TRAPP, JOSEPH, D.D., was bom at Chcrrington in

Houcestershire, in November, 1679. He was entered at

^'adhani College, Oxford, in 1695, took his degree of

faster of Arts in 1702, and was chosen a Fellow of his col-

sge in 1704. In 1708 he was appointed the first professor

f poetry at Oxford, and at the expiration of his term of

ffice published the lectures he had delivered on the sub-
set, under the title of ' Praelectiones Poetics,' in 3 vols,

vo., 1718. Dr. Trapp was warmly attached to the Tory
arty in the government, and took an active part in the

olitical disputes of the time. He acted as manager for

»r. Sacheverell on his trial in 1710, and upon the Tories

aming into power in the autumn of the same year he was
ppointed chaplain to Sir Constantine Phipps, lord chan-
sllor of Ireland. He was afterwards appointed chaplain

i Lord Bolingbroke, and wrote several papers in the

Examiner' in defence of his administration. He obtained

le living of Dauntzey in Wiltshire in 1720, but resigned

in the following year upon obtaining the vicarage of the

nited parishes of Christ Church, Newgate-Street, and St.

eonard's, Forster-Lane, London. In 1733 he was pre-

:nted to the living of Harlington in Middlesex by Lord
lolingbroke, and in the following year was elected one of
le joint lecturers of St. Martin's-in-the-Fields. He died

lovember 22, 1747, at the age of sixty-eight, and was
uried in Harlington church.
Dr. Trapp was a hard student, and published numerous

rorks, which acquired for him considerable reputation in

is own day, but would now scarcely repay the trouble of

eading. One of his best works is said to be ' Notes upon
le Gospels,' first published in 1747. He published several

erinons, which he preached upon various occasions, and
Iso numerous pamphlets against the Whigs, but these

enerally appeared without his name. His translation of
r

irgil into blank verse, published in 1717, in 2 vols. 4to.,

enerally succeeds in giving the meaning of the original,

ut is a complete failure as a work of art. His Latin
oetry is said to be better than his English ; he published
Latin translation of ' Anacreon ' and of Milton's ' Para-

iise Lost.'

(Biographic Britannica; Nichols's Bowyer ; Chalmers's
Hiographiml Dictionary.}
TRAPPE, LA, the abbev of, was founded in 1 140 by

itotrou, comte du Perche. It is situated in the department
)f Orne, about three leagues north-east of Mortagne. and
is many south-west of Aigle. The high road from Paris
:o Brest passes through the former town ; the high road
from Paris to Cherbourg through the latter ; the vicinal

uath from Mortagne to Aigle passes at the distance of a
tew gun-shots from the monastery. And yet although so
easily accessible from the busy world, the uncultivated lands,

heaths, and dark forests by which the grounds cultivated by
the brethren are surrounded, conspire even at the present
day to produce the impression of a savage solitude. Of
late years the ponds which abounded in the valley have

been drained, and it is now healthy enough, but formerly it

was the constant abode of sickness. La Trappe is the name
wliich the valley has borne as long as it is known to have
had a name ; and it is supposed to have been bestowed on
account of the difficulty of finding egress from it.

The monastery, founded by Rotrou II., adopted the rule
of Citeaux, and became a filial establishment of Clairvaux.
Its revenues were considerably enlarged in 1214 by dona-
tions made to it by Rotrou III. previous to his departure
for the Holy Land. It continued to grow in reputation for
the sanctity of its inmates, and in wealth, till towards the
close of the fifteenth century. It wasthen, like many other
abbeys, given to be held in commendam, and from that time
its domains were neglected and mismanaged, and the dis-
cipline of the monks relaxed. About the middle of the
seventeenth century they had acquired among the peasants
the title of the brigands of La Trappe ; and although this

may not have been meant to imply that, like the Friar
Tuck of English romance, they actually betook themselves
to the highway, the seven brethren who yet retained the
habit were stout topers, staunch hunters, and their abode
was shunned by every man or maiden who was anxious to
retain a fair character.

Affairs were in this state, when in the year 1636 the
abbey was bestowed upon Armand Jean le Bouthillier de
Rancy, then only in his tenth year. De Rancy, sprung from
an antient and honourable family, was born at Paris on the
19th of January, 1626. Of an ardent temperament, he dis-
played at an early age a passion for letters. He is said at

the age of twelve years to have published an edition of
Anacreon, with notes, dedicated to Cardinal Richelieu.
In his thirteenth year he published an essay on the dignity
of the soul. The testimonials which he received at the
close of his college career were more flattering than those
given to his class-fellow Bossuet. Soon after taking the
slender vows which bound an abbe, he was appointed
almoner to Gaston, duke of Orleans. The warm tempera-
ment which had developed his precocious talents, the tastes
indicated and confirmed by his study of Greek letters,

prompted him to plunge deeply into "the brilliant volup-
tuousness of the courtly circle to which this appointment
introduced him, and in which his fortune enabled him to

vie with the most luxurious. The Abbe de la Trappe was
distinguished for his ardour in the chase, for the splendour
of his house, for his delicate entertainments, and for his

intrigues with the fair sex. In this career he is said to have
been arrested by finding a lady (Madame de Montbazon),
with whom he had an assignation, dead of a loathsome
disease, on stealing into her apartment. The story is

without sufficient evidence, and belongs to that class of
melo-dramatic horrors which require the very strongest to

render them credible. There needed no such startling

adventure to inspire one who from his boyish years had
rioted in sensual indulgence, and who possessed a prompt
and energetic will, and a dash of imagination, with satiety

in his thirty-fourth year. The morbid feeling that ' all is

vanity,' which would naturally steal over such a one in

such circumstances, might be heightened if not originated
by a narrow escape he made in hunting, and by the death
of his patron, the duke of Orleans.

Whatever the cause, soon after the death of the duke
his late almoner spontaneously denuded himself of all his

rich benefices, with the exception of La Trappe. In that

monastery he attempted to re-establish its old discipline,

but at first with little success. The -brigands of La Trappe

'

struggled fiercely against the restraints they were invited

to impose upon themselves: they threatened to throw their

importunate superior into the fish-ponds : and Louis le

Loureur, a brigadier then stationed at Mortagne, felt him-
self called upon to otter the protection of his soldiers to

the abbe. De Rancy preferred the milder method, which
turneth away wrath. He applied a part of his patrimony
to pension off the recusant brethren. On the 17th of
August, 1662, with the consent of the heads of the order,

a concordat was arranged between the Abbe de Ruicy
and the old monks, in virtue of which they evacuated the
premises, which were immediately taken possession of by
the brethren of the Strict Observance. The concordat
was ratified by the parliament of Paris on the 16th of

February, 1663. The vows of an abbe made little differ-

ence between him who took them and the laity. De Rancy
had yet to quality himself lor taking the active govern-

ment of his new coiony of devotees. In 1663 he corn-
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menced his noviciate in the abbey of Perseigne, which was
subject to the rules of the Strict Observance : in 1664 he
took all the vows, in company with an attached domestic
who followed his master in his retreat from the world, and
was confirmed abbot by Maurice Plunkett, titular bishop

of Ardagh.
His zeal and eloquence soon prevailed upon his associates

to adopt as much of the antient rigour of their order as he
deemed possible in the altered circumstances of society.

The community devoted themselves to the observance of

strict silence, to hard labour, to total abstinence from
wine, eggs, fish, and all seasoning of their simple diet of
bread arid vegetables. Excited by his representations,

the monks wished to bind themselves at once by a vow

;

but their experienced and judicious superior refused to

permit this until they had ascertained experimentally that

the state of mind which prompted such mortification of
the body was permanent. This anxious care to save his

flock from the entanglement of rash vows was not the only
occasion on which the Abbe

1

de la Trappe showed that

judgment held divided empire in his mind with imagina-
tion. His advice was in request at the councils of his

order, and even at the worldly-minded court of Rome.
Bossuet took pleasure in retiring to La Trappe and holding
converse with its abbot. In 1686 De Rancy resigned his

office of superior : he survived til) the 27th of October,
1700.

The reputation which the abbey acquired under the
author of the new reform continued undiminished till the

Revolution. There were in all ten abbots under the re-

formed system :

—

1. Armand Jean de Rancy, regular abbot from 1664 to

1686, when he resigned : died in 1700, aged seventy-four.

2. Zozime I. (his secular name was Pierre Foisif), born
at Bellesme : held the office ten years, and died in 1696,

aged thirty-five.

3. Francis Armand Gervaise, born at Paris : resigned
his charge in 1698, after holding it two years : the year of
his death is uncertain.

4. Jacques la Cour, born at Soissons : resigned in 1713,
and died in 1720.

5. Isidore (his secular name was Maximilien DannetiOre),
born at Tournai : died in 1727, at the age of sixty-six.

6. Francois Augustin Gouche, born at Eu, died in 1734,
at the age of fifty-two.

7. Zozime II. (Hurel), born in the French Vexin, died
in 1747, at the age of seventy-seven.

8. Malachic Brun, died in 1766, at the age of seventy-
seven.

9. Theodore Chambon, appears to have died at the close

of 1783.

10. Pierre Olivier, was elected in January, 1784, and
was at the head of the community when all religious

orders were suppressed in France.
The Trappists having been involved in the common sup-

pression of the religious orders, notwithstanding the peti-

tions of all the neighbouring communes in their favour,
only four or five availed themselves of the opportunity of
returning to the world. The rest, under the guidance of
Dom Augustin (his secular name was Lestrange), sought
and found a refuge in a valley of the Swiss canton of Fri-

burg, to which thev gave the name of Val-Sainte. Here
the brethren agreed to render still more strict the reform
of the Abbf de la Trappe. These additional severities

consisted in, 1, the abandonment of separate cells for each
individual ; 2, dispensing with mattresses ; 3, shortening
their time for sleeping by one hour ; 4, restricting them-
selves to water for their drink ; 5, increased strictness of
their fasts ; 6, three additional hours of labour every day

;

and, 7, the prolongation of their ceremonial devotions.
When the French invaded Switzerland, the Trappists fled

before them ; but after shifting their place of residence for

some years, they were allowed to return to Val-Sainte.
Bonaparte showed, on his first accession to power, an in-

clination to patronise them. He even endowed a house
of Trappists on Mont Gendvre with 30,000 franks per an-
num ; and another at Corvara, near Genoa, with 10,000,

but a dispute which he had in 1811 with the superior of
Corvara led him to proscribe the whole order. After the

restoration of the Bourbons, the Trappists were allowed to

return to France. They contrived to purchase the site of

their dilapidated monastery and some of the adjoining

fields, but the extensive forests, in the innermost recesses

of which they are situated, remain the property of the *uuv
Complaints were raised against the Trappists by some *

the French bishops, and Dom Augustin was obliged t >

repair to Rome to plead the cause of his order. Br
returned with success from his mission, but was attackec
at Lyon by a complaint, which terminated fatally oa tS-

18th of July, 1827. He left in tranquillity the order

which his skill and courage had piloted through thr

storms of the Revolution. In addition to the parent eris-

blishment, a number of the Trappists settled at Aigue*-
belles, in the diocese of Valence : the brethren who h%:
emigrated to America returned and settled at BellefonUtM
in the diocese of Angers ; and those who had found shetttr

in England established themselves at Melleray, in tlk

diocese of Nantes. The original monastery of La Trappr
is called, by way of distinction, La Grande Trappe ic

Perche. On the 30th of August, 1833, the new church
and monastery were consecrated with great solemnity bj

the bishop of Seez. The monks enjoy much of the re-po-

tation of their predecessors; and their services as puj-
sicians and (notwithstanding their curtailed means *>

almsgivers to the peasantry of the surrounding district*

entitle them to the reputation.

(Description de I'Abbaye de la Trappe, Paris, 1670 ; L*
Trappe mieux connue, Paris, 1834.)
TRAS-OS-MONTE8, a province of Portugal, so caEV

from its being situated beyond the mountains of Xerezand
el-Maraon, which separate it from the province of Entn
Minho e Douro. It extends 22 Portuguese leagues 6ns
east to west, and 15 from north to south. It is divided inn
four districts, named Miranda, Braganca, Torre de Moa-
corvo, and Villa Real ; and contains, besides the cap»u»
3 cities, 15 large ' villas ' or towns, and 260 ' fuegos ' or fire*

It is watered by the rivers Sabor, Tuela, Tameja, u4
many less considerable streams. The soil is genenlh
barren and unproductive, with the exception of the vallew
which are highly cultivated, and yield abundant crop* u
oil, com, and a large amount of wine.
TRASS. A deposit of volcanic ashes and scori»

thrown out from the Eifel volcanoes, and accumulated r
valleys and old lakes under the influence of water is UN-
designated. It is equivalent, or nearly so, to the puzzo-
lana of the Neapolitans. (Lyell's Principles of Geoloev
TRASYMENIAN LAKE. [Perugia, Dklegazw^

TRAU is the chief town of a district of the same nank-

in the circle of Spalatro, in the Austrian kingdom of Dfcl-

matia, the area of which is 240 square miles, and the popu-
lation (in 1832) 17,054 Roman Catholics, and 427 at
united Greeks. Trau is built on a small island, which h
connected with the continent by a wooden bridge fifh

paces in length. On the other side there is.a channel 330
feet broad between it and the island of Bua, with which f
is connected by a mole, with a drawbridge to allow ship
to pass, the numerous coasting vessels preferring this chan-
nel to the open sea. Trau is an old ill-built town, wui
narrow crooked streets. Seven small hills rise above the
town. It has a handsome Gothic cathedral, several otbrr
churches, three convents, and an hospital. The antwm
citadel and fortifications are now in rums. A bishop ami
chapter, under the archbishop of Spalatro, reside her*.
There is a small pretty good harbour, which is now not
much frequented. The inhabitants, about 3000 in num-
ber, have a pretty considerable trade in the produce «
the country,—wine, olives, figs, almonds, and other frurt»
The island of Bua, which is five leagues in length, pro-
duces the above fruit in great abundance. (Dii Oettfr-
reickische Monarchic, anonymous

; Blumenbach, Gemdld*
der Oesterreichischen Monarchic; Stein, Gear. Lexieon-
TRAVANCORE. [Hindustan, p. 204.1
TRAVELLER'S-JOY. [Clematis.]

TRAVEMUNDE, a small seaport of the Baltic, in tin
territory of the free Hanseatic city of Lubeck, is situated 10
53° SS1 N. lat. and 10" 5C E. long., at the mouth of tht
river Trave (as its name imports), about ten miles from
Lubeck and forty-two from Hamburg. The river Travc i»

650 feet broad, and has sufficient depth of water for tht
largest merchantmen. The town lies on the north-weft
bank of the river, and has a wall and moat on the land side
There are about 1200 inhabitants, who are for the most part
fishermen and pilots. No pains or expense are sparedto
make the harbour secure and convenient. A lisrhthouse
120 feet high, which is visible at the distance of '35 mile*!
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adj on a sand-bank near the coast of the Baltic. Trave-
nile is much frequented in the summer for the benefit

r sea-bathing. The importance of this small town lias been
uch increased within a few years by the establishment of

nboats between it and St. Petersburg. By this means
from Russia, which used to come all the way by

, and were a fortnight or longer on the way, now
! at Liibeck in three days and a half or four days, and
i England by way of Hamburg in a week, instead of

ghteen days or more.
'Zeitz, Ansichten ron Liibeck ; Stein, Lexicon ; Von
iilieben. Die Deutsrhen Bundesztaaten.)

WERS, LAKE. [Mississippi River.]
WERSA'RI, AMBRO'GIO, called also Ambrosius
dulensis, a great scholar and public character of the

eenth century, was born in the village of Patico near
li, in 1386. Some assert that his family was a branch

' the Traversari who once ruled over Ravenna. At four-

teen years of age Ambroerio entered the order of the Camal-
dulenses at Florence. He is said to have studied Greek
under Chrysoloras, and afterwards under Demetrius Scarani

of Constantinople, who became a Camaldulensian monk at

Florence about 1417. Traversari became a good Greek
and Latin scholar, and applied liimself entirely to classical

studies till 1431, when he was made general of his order.

He was intimate with Cosmo de' Medici, Niccolo Niccoli,

Francesco Barbaro, Leonardo Giustiniani, and other learned
men and patrons of learning of that age. When Cosmo
and his brother Lorenzo the elder were in banishment at

Venice, in 1433, Traversari, who was in that town, often

visited them, and he speaks of them in his letters with
esteem and affection. He instructed several pupils, and
among others Giannozzo Manetti, who became a dis-

tinguished scholar. Traversari travelled much for the
afFairs of his order, and he collected in his travels materials

for his ' Hodaeporicon,' which is a description of what he
hud seen, containing many particulars concerning the lite-

rary history of that time, and the various libraries then
existing in Italy. The ' Hodaeporicon ' was first edited at

I.urea by Bartolini, in 1681. He also collected valuable
MSS. which helped Cosmo to form the public library in the

convent of St. Marco, together with the collection of

Niccolo Niccoli and those of Peruzzi and Salutati. In
1435 Pope Eugenius IV. sent Traversari to the stormy
council of Basle, where he exerted himself with much
ability in favour of Eugenius, and was instrumental in

winning over to the pope's party the learned Cardinal

Cesarini, the president of the council, who suddenly left

Basle and repaired to Ferrara, whither the pope had trans-

ferred the council in January, 1438. Traversari was sent

from Basle into Germany on a mission from the pope to

the emperor Sigismund, and on returning to Italy he was
deputed to Venice to receive the emperor Palaeologus and
the patriarch of Constantinople, and to conduct them to

Ferrara, from whence the council was soon after removed
to Florence. Traversari acted in that assembly as inter-

preter between the Greeks and the Latins, and he had the

satisfaction of seeing the reunion of the two churches. He
«oon after died at Florence, in October, 1439. He left

Latin translations of many Greek works, especially of

ecclesiastical writers, such as Chrysostom, Basilius, Atha-
nasius, Ephrem Syrus, Johannes Climachus, and others, of
which, as well as of other inedit ed works of Traversari, his

bioirraphers Melius, Cateni, Ginanni, and Zeno have given
catalogues. His translation of the Lives of Diogenes Laer-
tfau, dedicated by him to his friend Cosmo de' Medici, was
printed at Venice in 1475. Some of his Orations delivered
in the council of Basle are also printed. His numerous
letters were collected by Father Canneti, and published,

With the addition of learned notes and a biography of Tra-

versari, by Lorenzo Mehus :
' Traversarii Ambrosii Epistota

Latina? et aliorum ad ipsum, curante P. Canneto, cum
Ambrosii Vita, studio L. Melius,' 2 vols, fol., Florence,

1769, an important work for the literary history of Italy

during the fourteenth and fifteenth centuries.

'Tiralmsehi, Sloria delta Letteratura Italiana ; Lombardi,
continuation of Tiraboschi.)

TRAVERSE, in Law, is a contradiction of some matter
of fact alleged in pleading by the opposite party. It ought
to be by express words and not argumentatively. Generally
all matter of fact, that is material, ought to be either con-
fessed and avoided, or traversed ; and if a party justifies an
act as to one particular time and place, or confesses and

P. C, No. 1573.
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avoids in one respect, he ought to traverse it as to all other.
Otherwise what is materially alleged will be taken to be
admitted.. But matter of law when not connected with
fact ought not to be traversed, nor should matter of record,
nor matter which is not triable: for the object of a
traverse is to raise an issue for the decision of a jury.

Traverse of an immaterial fact, or of a mere supposition,
or of inducement, is bad, for it is not an answer to the
action. For the same reason, a traverse which is too large
is bad, as where, in an action for stopping three lights, the
defendant traverses the stopping of all three, for the action
would lie although he stopped only one. It is also bad if

it is too narrow, as if an action is brought for an act alleged
to be done in one county, and the defendant justifies

under process by the sherift'in another county, and traverses

the act in the place alleged only, for he ought to traverse
as to all counties except that to which the "process went.
If a traverse is tendered as to a material point by one party,

the other must accept it ; he cannot waive it and tender
another traverse. (Cora. Dig., tit. ' Pleader," Geo. I., &c.)

In criminal pleading traverse of an indictment is the
taking issue and denying some material point in it. Not
guilty is a general traverse, which throws on the prosecutor

the necessity of proving all the material facts.

By the common law, the defendant in a case of misde-
meanour might, by traversing the indictment, postpone
the trial to the next sessions or assizes; but now, in all

cases except those for the non-repair of bridges or high-
ways, he must, it" he has been in custody or on bail twenty
days on the same charge, plead and be tried immediately.

(1 Geo. IV., c. 4.)

TRAVERSE TABLE, a table used in navigation, in

what is called traverse sailing, which is merely the sailing

on different points of the compass, for short distances, in

succession. This table is useful for many other purposes,

being a small and handy trigonometrical canon, as

follows:—The angle a ship makes with the meridian is

the angle of the course ; the distance run in that course is

the hypothenuse of a right-angled triangle, and the side

opposite to the angle of the course is called the departure

(from the meridian). The side adjacent to the angle of

the course is called the difference of latitude (this being
found from it by reducing miles or leagues to degrees).

The traverse table is a table of double entry, into which,
going with the angle of the course and the distance run,

we find in two columns the corresponding departure, and
length of the side called difference of latitude. Thus, in

Garrard's Tables, London, 1789, which are among the

largest <jf traverse tables, we find all units of distance ran,

from 1 to 300, with every angle of the course which is a
multiple of 10'. For instance, at a course of 24" 40' with

the meridian, and a distance run of 259 miles, we find

108'09 miles for the departure, and 235 '37 miles for the

side called difference of latitude : meaning that a right-

angled triangle with an hypothenuse of 259, and one of the

angles 24° 40', has the side opposite to that angle 108-09,

and the side adjacent 235-37. Such a table as this is

overlooked by many who might use it with profit, simply

because it seems only a technical table of navigation.

Sometimes it is made only to quarter points of the compass
for the angles, with various limits of distance.

TRAVERSES, in Fortification, are usually masses of

earth which are raised at intervals across the terreplein of

a rampart or across the covered-way of a fortress : their

positions in the covered-way are indicated at t, t, &c.

[Fortification, p. 377.] On a rampart they serve to

protect the guns and men against the effects of a rico-

cheting or enfilading fire, which might otherwise dismount

the former, and compel the latter to abandon the parapet

;

and in the covered-way, besides serving for similar pur-

poses, they constitute retrenchments behind wliich the

defenders may keep up an annoying fire of musketry upon
the enemy, should the latter attempt to force his way
along the branches of that work. On this account they

are provided with banquettes, or steps, on which the

defenders may stand to fire over them. Such a work,

when formed in ji direction parallel to a rampart or

parapet, on its interior side, for the purpose of securing

the defenders against a fire from the ground in their rear,

is called a parados.

Palisades are planted along the banquettes, in order to

prevent the assailants from suddenly passing over the

traverses; and, at the passage between each tiaveise and
Vol. XX\ .—
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the interior side of the glacis, is a strong gate, or barrier,

which is closed in the event of the defenders being obliged

to retire from one traverse to the next, or to abandon the

covered-way entirely.

As, at the time of an assault being made at the salient

part of a covered-way, the defenders might be bayoneted
in attempting to retire along the passages between the

traverses and the glacis (those passages being then com-
manded by the enemy), it has been recommended to form
other passages about four feet wide between the opposite
extremities of the traverses and the top of the counter-
scarp; and, in order that the retreat may be effected

without molestation, a line of palisades is planted from
each traverse to the next along the middle of the covered-
way, in addition to the line which is always planted along
the foot of the interior slope of the glacis.

The traverses, like other parapets, are usually above
eighteen feet thick at the upper part, in order that they
may not be immediately destroyed by the heavy artillery

of the enemy : but the French engineers recommend that
all the traverses in the covered-way, except those which
are close to the re-entering places of arms L, L [Fortifi-
cation], should not exceed twelve feet in thickness, as it

may be advantageous for the defenders to destroy them in
the event of the enemy endeavouring to protect himself by
them during the operation of cutting a trench across the
covered-way for the purpose of making a descent into the
ditch of the fortress.

Since, on the covered-way being attacked by main force,

the traverses are frequently abandoned without resistance,

Bousmard proposes that they should be made in the form
of redans, and have, in the thickness of the parapet of
each face, a small gallery with loop-holes, through which,
as well as over the top of the traverse, a fire of musketry
may be directed into the covered-way. The traverses are
to be protected by fraizes planted on the exterior slopes

;

and it is supposed that the fire from the two tiers of
muskets will entirely prevent the success of an attack which
is not carried on by the regular process of sapping. The
gallery in the traverse is to communicate with the
magistral gallery of the countermines, so that the defenders,
if at last compelled to retire within the enceinte, may pass
through the latter gallery, and through that which is

formed in the caponniere, without being observed by the
enemy.
TRAVERTIN, the Italian term for concretionary

limestone produced from springs holding carbonate of lime
in solution. It is not exactly equivalent to the term
' tufa; which expresses the loose and porous surface deposit
from calcareous springs, while travertin applies to the
more solid limestone, less frequently formed in lakes and
on hill sides. Waters charged with carbonate of lime
abound in many countries, and the production of tufa is

an extremely common phenomenon ; hut the accumulation
of travertin in great quantity appears to be often associated
with centres and lines of antient volcanic excitement, or
with great natural fissures of the strata. A large propor-
tion of the most splendid edifices of antient and modern
Rome are built of travertin derived from the quarries of
Ponte Leucano. Lyell, ' Principles of Geology,' book ii.,

chap, iii., may be consulted for a large and interesting col-
lection of facts relating to the accumulation of these cal-
careous deposits.

TRAVESTY. [Burlesque; Parody.]
TREACLE. [Molasses.]
TREAD-WHEEL. [Transportation.]
TREASON. This term, in its legal signification, is

derived from the French trahison ; and in conformity with
this derivation, the offences designated by it in English
law always contained the notion of treachery, or a breach
of that allegiance supposed to be due from an inferior to a
superior. Thus petit-treason was the murder of a husband
by his wife, or a master by his servant, or a bishop by his
subordinate in the church ; and high treason consists in an
attack upon the king as the political head of the state.
The former of these two kinds of treason was placed in
another class of crimes by the statute ot~9 Geo. IV., c. 31,
s. 2, which enacts that ' every offence, which, before that
act, would have amounted to petit-treason, should be
deemed to be murder only, and no greater offence.' The
only crime therefore now known to the law of England
under this term is high treason, which, at it is composed
of numerous acts ana circumstances, constructively and

remotely, as well as immediately, affecting the safety . t

the king's person, cannot be accurately described by ar»

simple definition.

In early periods of the history of England, the law opu
this subject was extremely vague and uncertain, in con-

sequence of the great variety of acts which were held
constitute high treason as tending to diminish the pov.-
or dignity of the crown. In the times now alluded t-„

killing the king's father or brother, or even his mes-
senger, refusing to answer in the king's courts, au.

summoning an English subject to appear and deCru.
himself in the court of a foreign prince, were deemed u-

be acts of treason. (3 Inst. 7 ; Hawkins's PUom of Ou
Crown, b. 1., c. 17.) Indeed, immediately before U*
date of the statute of treasons, a knight was indicted (u

high treason in ' usurping royal power within the kinr •

realm,' by assaulting another on the highway, taking fa-

horse ana detaining him until he paid 90/. (Hale's PUw
of the Crown, vol. i., p. 80.) From these and many otW
instances which are to be found in law books, it appesr>
that almost every act that could be in any way considers
as a breach of the allegiance due to the king, or a ob-
structive assumption of royal authority, was deemed to t<

high treason, as an ' accroachment of royal power.' Ttu>

arbitrary state of the law became the cause of intolerable

oppressions, and a petition to Edward III. from a parlia-

ment, which Mr. Hallam calls ' one of the best that e»t-

sat ' {Constitutional History, vol. iii., p. 204), occasiuoo.
the statute 25 Edward III., commonly called the * Statuu
of Treasons.' This enactment gave for the first time *:

intelligible definition of the crime of treason, and, w-
withstanding the total change of national habits, still cat-

tinues, after the lapse of five centuries, to be the goveinr^
law on the subject. Valuable as this law undoubtedly »*>

in the comparatively rude times in which it was made, tt*

inadequacy of its provisions to meet the complicated ra-
tions of a more refined state of society has frequently ren-

dered supplemental statutes necessary, and has been ihr

cause of those subtle and forced interpretations of u»

simple language, which have introduced scarcely less ur-

certainty and injustice into this department of the crunsu
law than prevailed before its enactment.
The several acts and circumstances constituting tu$t

treason by the ' Statute of Treasons ' are as follows -
1, Compassing or imagining the death of the king, tin

queen consort, or their eldest son and heir. 2, Violating
the king's companion (by which is meant the queen cut-
sort), or the king's eldest daughter unmarried, or the *u.
of the king's eldest son and heir. 3, Levying war agar.*:
the king within his realm. 4, Being adherent to theTint*
enemies in his realm, giving them aid and comfort in sti<

realm or elsewhere. 5, Counterfeiting the king's great or

privy seal. 6, Counterfeiting the king's money, or know-
ingly bringing false money into the realm counterfeit i»

the money of England, to merchandize and make paynwc
withal in deceit of the king and his people. 7, Slaying IL«

chancellor, treasurer, .or the king's justices of either bto.l'

justices in eyre, justices of assize, or any other justice
assigned to near and determine, being in their places,

doing their offices. As several ot the offences above enu-
merated are acts of the mind, and consist in intention, it*

statute declares that in such cases the intention, in order •••

come within the meaning of the law, must be manifestn!
by some open or overt act done towards the accomplish-
ment of the traitorous intention. This provision, altbouiii
by its position in the statute it is apparently limited to U*
offence of adhering to the king's enemies, has been held it-

apply to all the treasons before mentioned. (Hale's Plnu
of the Crown, vol. i., p. 108.)
The word ' king,' used in the first clause of the sUiult

describing the offence of compassing the king's desih.
comprehends the case of a queen regnant, as she is invest
by the constitution with full royal authority, and is entiuVJ
to the allegiance of her subjects. But the husband of tbt
queen regnant is not within the words or meaning of the
statute. The precise meaning of the words 4 compass' ami
' imagine' in this clause of the statute has been the subiev'-
of some discussion. Mr. Luders has thrown much %bt
upon their signification by collecting the instance*' ui
which the same language has been used in writings con-
temporaneous with the statute; and although attempt!
have been made to give them a more enlarged significa-
tion, it is clear that they mean nothing more than • alteniiit'
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unci ' contrive.' (Considerations on the Law of
ton in the article of Levying War, p. 137. ) If this

the meaning of this clause is sufficiently obvious to

linary reader, and would be certainly limited in his

irehension to attempts or contrivances acainst the

life of the king. But by means of legal con-

1011, the words have received a much wider meaning,
a conspiracy to imprison or depose the king, which
statute of treasons is not declared to be a substan-

treason, lias been repeatedly held to be high treason

if article of compassing his death, because, according

a saying of Maehiavelli, 'There is but a short interval

t iveen the prisons and graves of princes.' Mr. Hallam

last ly observes, that ' it seems not very reasonable to found
a capital conviction on this sententious remark.' It appears

;rly to have been questionable law, for Chief

__<e. who compiled his 'Abridgement of the

at the commencement of the sixteenth century, ex-

a doubt whether a design to depose the king be

lin this clause of the statute ;
' for,' says he, ' one may

ive the king of his crown, without designing his death ;'

id in confirmation of his view of the matter, he refers to

the statutes which had been passed from time to time to

remedy this defect in the Statute of Treasons. (Brooke's

Abridgement, tit. 'Treason,' fol., 24.) And in fact experi-

ence shows that the adoption of this proposition would
frequently lead to a false result, several instances of

llion having occurred in English history, in which the

igns of the rebels would have been wholly defeated by
death of the king, whose name they designed to

loy. (Constitutional History, vol. iii., p. 208.) Never-

>es the doctrine that a design to depose is an overt act

compassing the death of the king has been repeatedly

itirmed by treatises of the highest authority, as well as

judicial decisions. (Foster's Discourse on High Trea-

son, p. 190; Howell's State Trials, vol. xxiv., p. 1361;

vol. xxv., p. 725.) A still more extensive signification has

been given to these words of the statute by the forced in-

terpretation thaf a conspiracy to levy war against the king

and also consulting with a foreign enemy to invade the

real in, were overt acts of treason in the article of com-

paring the king's death. (Hale's Pleas of the Crown,

vol. i., p. 120.) This mode of reading the plain words of

a penal statute was obviously liable to serious objections

and ied to great oppression and injustice ;
' such a me-

thod,' as Sir M. Hale says, ' admitting of no limits or

bounds, but running as far as the wit or invention of

accusers, and the odiousness and detestation of persons

accused, will carry men.' (Pleas of the Crown, vol. i., p.

86-7.) ' Better.' says Ixird Strafford, on his trial, ' it were

to live under no law at all, and by the maxims of cautious

prudence to conform ourselves the best we can to the

arbitrary will of a master, than fancy we have a law on

which we can rely, and find at last, that this law shall

inflict a punishment precedent to the promulgation, and

try- us by maxims unheard of till the very moment of the

prosecution.'

The doctrine of constructive treason having been

brought into prominent notice and much discussed in

the trials of Hardy, Home Tooke, and others in 1794,

tatute 36 Geo. III., c. 7, was passed with a view

of superseding the necessity of resorting to any such

modes of interpretation for the future. This statute, which,

although originally in force only for the life of George III.,

was made perpetual by the stat. 57 Geo. III., c. 6, enacted

that ' if any person shall, within the realm or without,

compass, imagine, invent, devise, or intend death or de-
' iction, or any bodily harm tending to death or destruc-

maim or wounding, imprisonment, or restraint of the

of the king, or io deprive or depose him from the

honour, or kingly name of the imperial crown of this

realm, or of any other of his majesty's dominions or coun-

tries, or to levy war against his majesty within this realm, in

order by force or constraint to compel him to change his

measures or councils, or in order to put any force or con-

straint upon, or to intimidate or overawe both Houses or

either House of Parliament, or to move or stir any foreigner

or stranger with force to invade this realm, or any other his
'

's dominions or countries under the obeisance of

and such compassings, imaginations, inven-

d*eviees, and intentions, or any of them, shall express,

or declare, by publishing any printing or writing, or

overt act or deed, every such offender, being legally

convicted upon the oath of two lawful and credible wit-
nesses, shall be adjudged a traitor, and suffer as in cases of
high treason.' It was no doubt the intention of the legisla-
ture that this statute should put an end to all artificial

constructions of the statute of Edward III. ; nevertheless
the practice of resorting to these forced interpretations
has been continued, and sanctioned by the approbation of
the judges in several subsequent prosecutions for his;h
treason. (Sixth Report of Commissioners on Criminal
Law, p. 16.)

The second kind of treason declared in the Statute of
Treasons is the violation of females of the royal family.and
was obviously intended to preserve the purity of the suc-
cession to the throne. With a view to this object, the law
has been held to apply to a criminal connection by consent
as well as to a forcible violation. It is worthy of remark,
as one of the numerous circumstances showing the inap-
plicability of this antient law to modern times, that a queen
regnant, whether married or single, is not within this clause
of the statute.

The third species of treason above mentioned is ' levying
war against the king in his realm.' It amounts to treason
under this clause of the statute to take arms against the
king, not only with the object of destroying him, out where
it is intended by open violence to reform religion or the
laws, or to remove evil counsellors, or other grievances,
whether real or pretended. (Hawkins's Pleas of the
Crown, b. i., c. xvu., s. 25.) The plain words of this clause
of the statute have been still more extravagantly extended
by legal construction than those of the clause relating to

compassing the king's death. Thus riotous assemblies,

where the object has been to destroy all property of any
particular class, such as to pull down all meeting-houses,
or to destroy all inclosures, have been held to be treason in

all who join them, by reason of the generality of the de-
sign. This doctrine has however been much questioned in

recent times ; and to the extent formerly contended for,

would probably not be countenanced by the judges at the
present day. (Luders, On Constructive Treasons ; Sixth
Report of Commissioners on Criminal Law.) Indeed the
necessity for constructive extensions of the words of this

clause, which might have been plausibly argued from the
omission in the statute of treasons to notice conspiracies or
preparations to levy war against the king, has been en-
tirely removed by the above-mentioned statute of the 36
Geo. III., c. 7.

The fourth kind of treason mentioned in the Statute of
Treasons is adherence to the king's enemies. The enemies
here mentioned are foreign powers and states with whom
the king of England is at war, and who owe him no alle-

giance ; and therefore an adherence to British subjects in a
state of rebellion against the king will not constitute

treason under this clause, although it may amount to

treason in the article of levying war. This kind of treason

must, like compassing the' king's death, or levying war
against him. be evidenced by some overt, act, such as

treacherously surrendering a fortified place, or supplying
arms, or giving information to an enemy.
The fifth treason mentioned in the statute is counter-

feiting the king's seals; which offence was continued as a
capital treason by the Forgery Consolidation Act, 1 1 Geo.
IV. and 1 Will. IV., c.C6. The punishment of death being
however repealed in all cases of forgery excepting the

forgery of wills and powers of attorney, by the stat. 2 & 3
Will. lV., c. 123, the offence of counterfeiting the royal

seals appears now to be in the anomalous condition of

being in quality a treason, but subject to no higher degree
of punishment than transportation for life.

The clause in the Statute of Treasons which declares
the offence of counterfeiting the king's coin to be high
treason has been recently repealed by the stat. 2 Will. IV.,

c. 34 ; and the crime itself has been by the same enact-
ment divided into distinct classes as felonies and mis-
demeanours, with a graduated scale pf punishments.
The last species of treason above mentioned is the

offence of slaying the chancellor or the judges, which still

continues to he high treason. This part of the law is

however obviously imperfect, as it does not comprehend
the barons of the exchequer, who at the present day are

the king's superior justices as fully as the judges of the

other courts of Westminster Hall ; whereas it includes the

justices in eyre, whose office has long since been abo-

lished. Z2
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Besides the several treasons above enumerated, a large

class of offences has been created by various statutes passed

from time to time in the reigns of Elizabeth and James I.,

with the avowed object of protecting the Protestant reli-

gion from the designs of Roman Catholics. But as many
of these statutes have not been the subject of prosecution

for nearly three centuries, and many others have never

been enforced at all, they may perhaps be considered as

virtually obsolete, and do not require to be particularly

noticed in this article. (Sixth Report of Commissioners
on Criminal Late, p. 35.)

With a view to diminish the peculiar disadvantage under
which a person charged with treason was supposed to

labour in having to defend himself against a prosecution in

which so powerful an adversary as the, crown was inte-

rested, several privileges as to process, evidence, and trial

have been given by statute to persons so accused. It is

declared by the stat. 7 Will. III., c. iii., s. 2, that no per-

son whatsoever shall be indicted, tried, or attainted of nigh
treason or of misprision of treason, but upon the oaths of

two lawful witnesses, unless the party indicted shall wil-

lingly, without violence, in open court confess the same.
And by the third section of the same statute, it is declared
that if two or more distinct treasons of divers heads or kinds
shall be alleged in one indictment, one witness produced
to prove one of the treasons, and another witness to an-
other of the treasons, shall not be deemed to be two wit-

nesses to the same treason within the meaning of the

statute. The same statute of the 7 Will. III., c. 3, also

enacted that no person should be tried for any treason

(except an attempt to assassinate the king) unless the in-

dictment be found within three years alter the offence

committed. Moreover the prisoner is to be furnished with
a copy of the indictment five days, and a copy of the panel
of jurors two days, before the trial. He is to nave the same
compulsory process to enforce the attendance of his wit-

nesses as was at the time of the statute exclusively appli-

cable to the prosecutor's witnesses ; and he is to have hill

defence by counsel selected by himself and expressly as-

signed to him by the court. The stat. 7 Anne, c. 21, mate-
rially extended these privileges by directing that all per-
sons indicted for high treason, or misprision thereof, shall

have not only a copy of the indictment, but also a list of
all the witnesses to be produced, and of the jurors im-
panelled, with their professions and places of abode re-

spectively, delivered to him ten days before the trial, and
in the presence of two witnesses, the better to prepare him
to make his challenges and defence.

It may perhaps be doubted whether these indulgences
are founded upon any true principles of criminal jurispru-

dence. If justice requires tnem, they should be generally

applied to. all crimes ; and at all events there seems to be
no sufficient reason for giving a different measure of ad-
vantage to persons accused of high treason from that
afforded to persons accused of many other offences. So
obvious indeed was the inconsistency of giving greater pri-

vileges and advantages to a person charged with an
attempt to kill the king thai) were permitted in the
case of a similar attempt upon the life of a private per-
son, that upon occasion of an attack upon George III.,

in the year 1800, an act of parliament was passed to re-

move it. The statute 39 & 40 Geo. III., c. 93, enacts that
in all cases of high treason, in compassing or imagining
the death of the king, and misprision of such treason, where
the overt act alleged shall be the assassination or killing

of the king, or any direct attempt against his life, or against
his person, whereby his life may be endangered, or his

person suffer bodily harm, the offender may be indicted,
arraigned, tried, and attainted, in the same manner, and
according to the same course and order of trial in every
respect, and upon the like evidence, as if such person stood
charged with murder ; and none of the provisions contained
in the above-mentioned acts of 7 Will. III., c. 3, and 7
Anne, c. 21, shall extend to any indictment for this species
of treason. A clause in a subsequent statute (6 Geo. IV.,
c. 50, sect. 21) provides that the list of the jury shall in
all indictments for treason, or misprision of treason, in

other courts than the King's Bench, be delivered at the
same time with the copy of the indictment, and ten days
before the arraignment ; and in the court of King's Bench
it may be delivered after the arraignment, but ten days
before the trial. This statute does not extend to the cases

of attempts upon the life of the king mentioned in the stat.

39 & 40 Geo. III., c. 93. By the stat. 5 & 6 Vict., c.51.«h*
provisions ofthestat. 39 &40 Geo. IIl.,c. 03, are extendi
to ' all cases of high treason in compassing or imagining tt»

death or destruction of the queen, or in compassing ct

imagining any bodily harm tending to the death or de-
struction, maiming, or wounding of the queen, and of mis-

prision of such treason, when the overt act alleged shall

be any attempt to injure in any manner whatsoever Lb*

person of the queen ;' and such cases are expressly exceptei
from the operation of the above-mentioned statute* <*

7 Will. III., c. 3; 7 Anne, c. 21 ; and 6 George IV., c. !W
s. 21.

The judgment in high treason is that the offendr.?

shall be drawn on a hurdle to the place of execution,
and there be hanged by the neck until he is dead ; that

afterwards his head shall be severed from his body;
and his body, being divided into four quarters, shall be V.

the disposal of the crown. This punishment was aub*i-
tuted by a reoent statute (54 Geo. III., c. 148) for tht

antient and barbarous sentence which required that tht

person convicted should be hanged, but taken down alhe.
and then that his bowels should be taken out and bum?
before his face. By the 2nd section of stat. 54 Ceo. III.,

c. 146, authority is given to the crown by warrant under
the sign manual, countersigned by a secretary of state, to

alter this sentence, and to direct that, instead of the igno-

minious part of it, the party shall be beheaded whilst anv-
TREASURE-TROVE, in legal Latin called the*nr+,

inventus, is a branch of the revenue of the crown by th
law of England. Where coin, plate, or precious metaW
are found hidden in the earth or any private place. »™3
the owner or person who deposited them is unknown, the

property becomes vested m the king by virtue of ha
prerogative. But if the owner is known, or is ascertain*-)

after the treasure is found, the property belongs to hra
and not to the king. The civil law gave treasure fourd
in general to the finder ; but if found accidentally in at>-

other man's land, half was given to the finder, and half to

the owner of the land. And so if it was found in the land

of the emperor, it was to be equally divided between mm
and the ftnder. (Inst., lib. ii., tit. i., $ 39; Cod., lib. x.

tit. 15.) Grotius says that the title of the prince to tm-
sure-trove had in modern times been so generally esfi-

blished in Europe as to have become ' jus commune r
quasi gentium' (De Jure Belli et Pact's, lib. ii., c. viii

.

$7). The law of England adopts the definition of trn-
sure-trove from the civilians as * vetus depositio pecunr
cujus dominus ignoratur' (Paulus, lib. xxxi., $ 1) ; and ti

entitle the crown to the property, it must appear to hsv*
been hidden or deposited by some one who at the time had
the intention of reclaiming it. Whenever therefore the in-

tention to abandon appears from the circumstances—

a

for instance, where the property has been found in the

sea, or in a pond or river, or even openly placed upon tht

surface of the earth—it belongs to the finder. In England
the concealment of treasure-trove from the king m
formerly a capital offence ; at the present day it is a mis-

demeanour punishable by fine and imprisonment. (BlacV-
stone's Commentaries, vol. i., p. 295.)
TREASURY, a department of government which bss

control over the management, collection, and expenditure
of the public revenue. It is the business of another de-
partment, the Exchequer, to take care that no issues cf
public money are made by the Treasury without th«r
being in conformity with the authority specially enarlnl
by parliament.

_
When money is to be paid on account oC

the public service, this is almost always done on the au-
thority of a Treasury warrant ; and in other cases tt<
countersign of the Treasury is requisite. The Board of
Treasury consists of the prime minister and the chas-
cellor of the exchequer. The real office which the
Premier holds is generally that of first lord of the Treasure
There are also four junior lords, who have usually seats in

parliament, as have also the two joint secretaries of the
Treasury. The departments immediately subordinate t->

the Treasury are the boards of customs, of excise, of stamp
and taxes, and the post-office, the various officers in which
are to a great extent appointed by the lords of the Trea-
sury ; and this constitutes an important part of the patron-
age of the ministry. The control of the Treasury over the
different boards of revenue and other departments is #siJ
to be much less complete now than it was fiftv years airo.

Constitutionally, its authority ought to be paramount The
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; right.

ics of the board of Treasury are heavy and multifarious,

exceptional cases in matters relating to the revenue
eing referred to it. Previous to 1839 the annual parlia-

oentary grant for education was dispensed "by the Trea-
ury ; but from this business, to which it certainly could
ot pay sufficient attention, it. was relieved by the appoint-

ment of the committee of Privy Council on Education.
The expense of the Treasury, which has its offices in

Whitehall, exceeds 80,000/. a year. Fifteen clerks receive

salaries averaging 1000/. a year each ; and of this number
five receive 1500/. a year each. (Lord Congleton's Finan-
cial lir/orm.)

TREATY (immediately from the French traitc) means
that which has been drawn up, or, in other words,

d and agreed upon, by two or more parties, w ho
accordingly called the contracting parties. It is in

t the same word with contract. The term in its several

variations is now employed by most of the nations of

Europe—by the Italians, the Spaniards, the Germans, the

Dutch, fit., as well as by the English and the French

—

to designate the conventions or agreements which govern-
ments make with one another. By the Romans a treaty

13 commonly called fortius, a word of unknown or
ncertain etymology. From foedus w e have formed our

,
confederacy, &c.
h a treaty is commonly defined to be an agree-
i with one another by two or more governments,

> not necessary that the party to a treaty should always
absolutely sovereign and independent power or

society. Communities, or even individuals,

are subjects in many or in all other respects, may
empowered to enter into treaties. Thus our English

st India Company enjoys the right, and has repeatedly
exercised it, of making treaties under certain limitations.

~at in all such cases this right must be given or allowed
the supreme authority in the state to which the con-
cting party belongs, or, which is the same thing, by the

'"iition or political system of which it is a member,
i
treaties can only be made by sovereign powers, or

i upon whom the sovereign power has conferred

. In our constitution, for example, where the

sovereign power consists of the king and the parliament, it

has delegated the power of concluding treaties with

foreign powers generally to the king. And this is the

all-important fact for foreign countries or other powers
to look to in negotiating and entering into conventions
with the English nation : the only party with whom they
have to do in such matters is the king, or the ministers

whom he may have delegated to act for him and in his

name.
It is usual, of course, for the crown, in this as in other

cases, to act through its representatives ; and the ques-
tion has arisen in "how far the principals to a treaty

are to be held bound by the agreements entered into by
the regularly authorised negotiators. The difficulty is

this. The instructions given to the actual negotiator by
his principal, as to what, he shall accept or concede, are

necessarily secret, at least in part, for obvious reasons

:

i> i< impossible therefore to know whether on any par-

ticular point he has exceeded his authority or not ; and it

would be always in the power of a government to allege

that he had done so, if for any reason it desired to escape
from the engagements he may have made in its name.
It such a plea were well founded, it would seem to be a
reasonable one ; and it could hardly be proved not to be
founded in fact, in any case in which it was urged. It

would appear therefore to be either useless or unfair to

hold the negotiator's signature to be the real conclusion of
the treaty ; useless, if the plea that he had exceeded his

powers were to be allowed to be afterwards urged in

abatement of the stipulations he had made
;

unfair, if

such plea were not to be permitted. Accordingly, not-

withstanding some writers on the law of nations (De
Martens for example) have contended that a treaty is,

strictly speaking, valid and binding from the moment of
its being signed, that is not the doctrine generally main-
tained ; and at any rate the practice now completely
established and always adhered to is for ratifications of the
treaty to be exchanged between the contracting parties

before it comes into operation. And there are many
instances of states declining to ratify or to act upon
tallies which have been signed by their accredited re-

presentatives.

But even after a treaty has been ratified, it is really

binding only so long as the contracting parties choose to

adhere to it'. It is plain that "this must be so, from there
being no superior authority which can enforce the observ-
ance of its engagements by any of the parties. Various
contrivances indeed have been resorted to in different ages
with the vjew of strengthening the moral bond constituted
between independent political societies by a treaty: not to
speak of oaths imposed with all possible solemnity, the invo-
cation of the censures of the church, and other religious or
ecclesiastical appliances : formerly sometimes pledges were
deposited, and forfeits established ; sometimes individuals

were named as guarantees or conservators of the treaty, who,
in case of its being violated by their own sovereign or feudal
superior, were thereby absolved from their allegiance and
placed under an obligation to assist with all their means
the party seeking redress against him : down to a later

date hostages were often given, a practice that is not yet
gone quite out of use ; and in the present day it is not un-
usual in a treaty between two powers to name some other
state or states as having undertaken to guarantee its ob-
servance. But no such precautions that can be taken are

found to have really much effect; the maintenance of a
treaty will always principally depend upon the interests or

the inclinations of the parties to it. If the parties should
quarrel and go to war, the existence of the treaty will give
no rights or advantages to either of them in the contest
which it would not. have enjoyed although there had been
no treaty. The occurrence of actual hostilities, we may
here remark, between countries that have been connected
by treaties of alliance or commerce, or of whatever sort,

is held to annul all such previously subsisting arrange-
ments ; and they must be formally entered into anew after

the peace, if it be desired that they should come again into

operation.

It is not however to be supposed, from what has been
said, that nations will not ordinarily feel themselves to be
in some degree restrained even by "the moral obligations

which a treaty implies, although there be no superior au-

thority that can enforce their observance. A government
would at least suffer in that not unimportant element of
strength, its character, by lightly casting off the bond of

a treaty into which it had solemnly entered. It has been
customary accordingly in all such cases for explanations to

be put forward by which it is attempted to be made to ap-
pear either that it is the other party which has really vio-

lated its engagements, or that the abandonment of the
treaty has* been unavoidable, or otherwise justified by cir-

cumstances. Such apologies, having any plausibility, are

not always to be found when they are wanted without
some trouble ; and this difficulty may in some cases sus-

tain a treaty for a time against a pretty strong disposition

to get rid of it. Still it is always possible for a country
which desires to break with another to find some pretence
of quarrel, even apart from any of the engagements which
they may have contracted with each other. Such engage-
ments therefore are for the most part only to be depended
upon so long as they are for the advantage of the one
party as well as of the other. Hence the best and most
durable treaty is always that which is the fairest and the

most equal. But the main purpose and utility of a treaty,

after all, is not that it may secure certain advantages to

either party, but that it makes clear and fixes those rela-

tions between the two which would otherwise remain ob-
scure, indeterminate, and subject to continual misconcep-
tion or controversy. It will be found that all human
laws and enactments which have any considerable sta-

bility are, in so far at least as they relate to matters

of principle as distinguished from mere expediency,
rather declaratory than anything else : they establish

certain things, but these things for the most part have
existed in another way before they were so established

;

they were ideas in the general mind, or they were cus-

toms imperfectly observed, and growing up into an as-

cendency, which the law only confirms and proclaims.

But the advantages of this proclamation, whether by a law

or by a treaty, are immense : independently altogether of

the sanctions by which the law or the treaty may be en-

forced, or sought to be enforced, the effect of the mere
distinct announcement which either makes is to substitute

all the inestimable conveniences of certainly and order, in

the room of fluctuation, doubt, and confusion.

In so far as what is called the law of nations is positive
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or determined, and not mere matter of argument and spe-

culation, it is, with the exception only of a few usages of
antient origin, to be all found in the treaties subsisting be-

tween the various nations of Europe and the states founded

by European colonies in North and South America. It is

remarked by the Abbe de Mably (in his ' Principes des

Negociations'), that from the decline of the, house of

Charlemagne (in the ninth century) to the time of the

expedition of Charles VIII. of France to Naples (in the

end of the fifteenth), the several nations of Europe had
scarcely any politicalgelations with each other. But at

the later of these dates, he afterwards observes, Italy was
in this respect an image of what Europe is at the present

day. The origin and history however ,of the political

relations among the states of Europe may be sufficiently

understood by being traced from the termination of the

Thirty Years' War, at the peace of Westphalia in 1648.

We subjoin an account of the more important general

treaties which have been concluded since that date.

1648. Treaty signed by the Roman Catholic powers at

Munster, and by the Protestants at Osnaburg, 24th October

;

and also treaty signed at Osnaburg on the same day between
the emperor and the king of Sweden ; and treaty between
Spain and the United Provinces, signed at Munster on the

30th of January. By these treaties the constitution of the

Germanic empire was defined and settled ; the territorial

and other rights and privileges of the several electors and
princes being confirmed to them, and ecclesiastical affairs

being regulated on the basis of the religious peace of 1555,

and the imperial decree, entitled Uti Possidetis of 1st

January, 1624. The Upper Palatinate with the electoral

dignity being conceded to the duke of Bavaria, an eighth

electorate was created for the Count Palatine. The
elector of Brandenburg obtained four votes at the diet,

with the reversion of the archbishopric of Magdeburg, and
the bishoprics of Camin, Halberstadt, and Minden, all

which ecclesiastical benefices were secularized. To Sweden
were assigned three votes, with Upper Pomerania, Stettin,

the isle of Rugen, Weimar, and the secularized arch-

bishopric of Bremen and bishopric of Verdun. To France
was made over the sovereignty of Alsace, and of the three

bishoprics of Metz, Toul, and Verdun. And the republics
of Switzerland and of the Seven United Provinces of Hol-
land were acknowledged as independent states. This
peace however did not terminate the war between France
and Spain.

1659. Treaty of the Pyrenees, signed between France
and Spain, 7th November, in the isle of Faisans. The
counties of Roussillon and Conflans were ceded to France,
and also several cities in Flanders, Hainault, and Luxem-
bourg, together with the greater part of Artois ; of all

which territories it was in possession at the time of the
peace. Spain also renounced its pretensions to Alsace and
other territories ceded by the treaty of Munster. The
duchy of Bar and the county of Clermont were incor-

porated with France. The duchy of Lorraine, shorn of
Bar and some other territories, was re-established ; as were
also those of Savoy, Modena, and Mantua; Juliers was
restored to the elector-palatine ; and France resigned all

its conquests in Catalonia and in Italy. It was agreed that
the Infanta Maria Theresa of Spain should marry Louis
XIV. of France, resigning for herself and her descendants
all right of succession to the throne of Spain.

1678-9. Treaties of Nimeeuen: between France and the

United Provinces, siirned 10th August ; between France
and Spain, signed 17th September ; and between the em-
peror and France, sisrned 5th February, 1679. By these
treaties France restored the city of Maastricht to the Dutch,
the garrison of Philipsburg to the emperor, and to Spain
Charleroi, Courtrai, the duchy of Limbourg, the country of
Outre-Meuse, and other towns and districts of which it had
obtained possession. Spain gave up to France tranche
Oomtf, together with Valenciennes, Cambray, and other
towns in the Low Countries. The treaty of Westphalia was
confirmed ; the town of Freiburg was ceded to France by
the emperor; and Nanci, which had belonired to the duchy
of Lorraine, was also left in the hands of France, which, in

fact, retained for the present possession of the entire

duchy.
1697. Treaties of Ryswick : concluded by France with

Holland, with Spain, and with Great Britain, 20th Septem-
ber; and with Germany. 30th October. The arrangements
made with Holland and the emperor by the treaties of

Westphalia and Nimeguen was generally confirmed.
Strassburg, with its dependencies, was formally ceded by \hr

emperor to France ; which, on the other hand, rerigi>*d

the other acquisitions from the emperor's territories it h*i

made during the war beyond the bounds of Alsace, ar*i

also the cities of Friburg, Brisach, and Philipsburg. and
consented to re-establish the duchy of Lorraine. Hollas-l

restored Pondicherry to France, and received back all tl>»

places France had taken from it during the war. To Spain

France restored all its conquests both in Catalonia and th«

Low Countries, including Luxembourg, Charleroi, Courtrr
&c., with the exception of about eighty villages. So-

.

which it retained as being dependencies of Charlemon*
Maubeuge, and other places which it continued to hoV
under preceding treaties. All conquests made during tht

war by France and Great Britain were mutually restore-i

and France acknowledged William III., and engaged not tr

furnish any succours to James II. By a treaty previoath
concluded with the duke of Savoy (at Turin, 29U) Augntf.

1696) France granted to that prince the fortress of Pignerol.

and the privilege of royal honours for his ambassadors.
1713. Treaties of Utrecht : concluded by France with

Great Britain, with Portugal, with Prussia, with Hollar*!
and with the duke of Savoy, 11th April

; by Great Britain

with Spain, 13th July ; and by Spain with the doke i>*

Savoy, 13th August. France acknowledged Queen Annr
as queen of Great Britain, guaranteed the succession of O r

House of Hanover, and withdrew its protection from tn<

Pretender ; restored Newfoundland and Hudson's Bay. iw
ceded Nova Scotia and St. Kitt's to Great Britain ; agre^o
to demolish the fortifications of Dunkirk; and engar-j
that the crowns of France and Spain should never l»

united in the same person. France consented that bo'*

banks of the river Amazons should be held to beloru:

to Portugal ; it being agreed that there should be no cora-

merce between the inhabitants at the mouth of that riM-r

and the Portuguese at Cayenne. To Prussia France cedrt
Spanish Guelders, with the district of Kessel, Prowi
renouncing all claims to the principality of Orange. Franof
also acknowledged the regal title of the king of Pnust
which had been assumed by Frederic I. in 1701. As fundi -

mental articles it was stipulated,— 1, That the kingdoms of

France and Spain should never be united under the saror

head ; 2, That no part of the Spanish Netherlands shot si

ever be ceded or transferred to France, or to any prince rr

princess of French extraction. To carry out these pnr~

ciples it was arranged that Philip of Anjou (grandson .-!

Louis XIV. of France), being recognised as Philip V. rr'

Spain, should renounce all right to the crown of Francr
that, failing his descendants, the crown of Spain should cv
to the family of the duke of Savoy, now recognised as kinr
of Sicily; and that the Spanish Netherlands, along wiir
Menin, Tournay, and other towns of the French Nether-
lands ceded by France, being designed to serve as a bomr-
for the United Provinces against that country, should N-
made over to the emperor and the House of Austria
remaining as a deposit in the hands of the states-gencnJ
till the emperor should become a party to the peace : «>

he did soon after by the treaty of Baden, signed 7th S*p-
tember, 1714. The electors ofCologne and Bavaria, which
had been put to the ban of the empire, were re-established
but Sardinia, which had been assigned at Utrecht to thr
elector of Bavaria, was allowed by the treaty of Baden to
remain in the possession of the emperor ; to whom wer-
also assigned (by the arrangements made at Utrecht) tht
kingdom of Naples, the ports of Tuscany, and the duchv
of Milan, and (by those made at Baden) the towns A:
Brisach and Friburg in Brisgaw. The city of Rheinberr
was restored by Prussia to the elector of Cologne. Ni<-r
and the other conquests made during the war were restored
to Savoy by France ; and it was agreed that the bounds/)
between the two countries should be the summit of t.V
Alps. Gibraltar and Minorca, which had been conquer* 1

by England during the war, were formally ceded by Spain ;

which also granted to England for thirty years the privi-
lege of supplying the Spanish American colonies with
negroes. [Assiento.] A treaty of navigation and com-
merce between Great Britain and France, which was con-
cluded and signed at the same time with the treaty of
peace and friendship, was prevented from taking effect H
the refusal of the British parliament to assent to a legisla-
tive measure, upon the passing of which its only materia:
provisions (those establishing a complete equality of eus-
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and reciprocity of commercial privileges

between the two countries) had been made

Treaty of the Quadruple Alliance : signed at

ndon, 23rd August, between France, the emperor. Great
Britain, and Holland ; acceded to by the duke of Savoy,
10th November; and by the king of Spain, 20th January,
172IJ. The object of this treaty was to compel the assent

the king of Spain to the arrangements made at the peace
Utrecht, which had left Philip V. and the emperor still

conciled upon the question of the Spanish succession,

e emperor now renounced all claim to the crown of

granted to Don Carlos ( Philip's eldest son by his

nd marriage) the reversion of the grand-duchy of Tus-

, and of the duchies of Parma and Placentia, to be
as fiefs-male of the empire, after the failure of the

'e issue of the Farnese and Medici families, in whose
possession they then were; and ceded Sardinia and the

regal title to the duke of Savoy : Philip of Spain renounced
bis c ' aims to the Low Countries and to the possessions of
the emperor in Italy ; and both he and the duke of Savoy
renounced, in favour of the emperor, their rights to Sicily,

which Spain had recently conquered from Savoy.
1738- Definitive Treaty of Vienna : concluded between

Fiance and the emperor, 8th November; and assented to

by the king of Sardinia, 3rd February, 1739, and by the

lungs of Spain and of the Two Sicilies, 12th April. The
elector of Saxony was acknowledged king of Poland by
the title of Augustus III. ; his rival Stanislaus (the father-

in-law of Louis XV. of France) resigning his rights, with
•lie exception only of the regal title, and receiving in

exchange the duchies of Lorraine and Bar (to be ilnited

however to France on his death, which they accordingly

were in 1766). The grand-duchy of Tuscany, whose last

vcreign of the house of Medici had died in 1737, was
en to the duke of Lorraine. The kingdom of the Two
lies, with the ports of Tuscany, was guaranteed to its

sJ possessor, the king of Spain's son, Don Carlos, who
his part both renounced his right to Tuscany, and ceded

the emperor the duchies of Parma and Placentia. The
peror also recovered all the places that had been taken

"m him in the provinces of Milan and Mantua
;
except

only the districts of Novara and Tortona, which, together

with Campo Maggiore and some other fiefs, he ceded to the

king of Sardinia. Finally, France guaranteed the decree,

or Pragmatic Sanction, published by the emperor Charles

VI. in 1713, by which he declared that, in default of issue

male of his own body, all the Austrian dominions should
" to his daughter Maria Theresa, who had married

formerly duke of Lorraine, now grand-duke of

Treaty of Aix-la-Chapelle, signed by France,

inland, and Holland, 18th October ; the preliminaries

having been previously acceded to by the queen of Hun-
gary (.Maria Theresa, whose husband was now emperor,

with the title of Francis I.), by the king of Sardinia, the

duke of Modena, the king of Spain, and the republic of

Genoa. All the preceding treaties, from that of West-
inclusive, were renewed, and generally confirmed

;

1 the conquests made during the war, which had begun
1, were mutually restored. Thus, France restored the

"w Countries to the House of Austria ;
Bergen-op-zoom

and Maastricht to Holland
;
Savoy and Nice to the king of

inia ; and England restored Cape Breton to France.

jt duke of Modena and the Genoese also recovered all

territories they had enjoyed before the war. Silesia

Glatz were guaranteed to the king of Prussia ; the

aatic Sanction of 1713 to the empress queen of Hun-
and the Hanoverian succession to the king of

and, in favour of whom the king of France also

ed to expel the Pretender from his dominions. With
[ to the fortifications of Dunkirk, it was stipulated

; those on the land side should remain as they were, but
that those on the sea side should be destroyed. And the

Assiento was renewed to England for four years, in con-

sideration of the previous contract having been interrupted

for that space of time by the war. Finally, the duchies of

Parma, Placentia, and Guastalla were ceded to Don Philip

(tlie younger brother of Don Carlos, king of the Two Sici-

.vho had married the daughter of Louis XV. of France ;

but it was declared that Parma and Guastalla should revert

i house of Austria, and Placentia to the king of Sar-

, in case either of the failure of the male descendants

of Don Philip, or of his brother Don Carlos sue
the throne of Spain, on which it was assumed that
Philip would become king of the Two Sicilies. But as the
treaty of Vienna had secured the latter kingdom to Don
Carlos and his posterity without any reservation, that
sovereign refused to accede to the present arrangement

;

and in point of fact, when he succeeded to the throne of
Spain in 1759, he bestowed the kingdom of the Two Sici-

lies on his third son Ferdinand, who accordingly reigned
till his death in 1808 as Ferdinand IV.

1763. Treaty of Paris, signed by France, Great Britain,

Spain, and Portugal, 10th February. England retained

most of the conquests she had made from France during
the war ; including the factories on the Senegal, the islands

of Grenada, the Grenadines, St. Vincent, Dominica, and
Tobago, Cape Breton, with the islands and coasts of the
gulf and river of St. Lawrence, and all Canada. The islands

of Martinique, Guadaloupe, Mariegalante, Desirada, and St.

Lucia, in the West Inches, and that of Goree in Africa,

were given back to France ; as were also the forts and
factories she had formerly possessed in the East Indies
under the restriction however that she should keep up no
military force in Bengal. And permission was given to

her to fish on a part of the coasts of Newfoundland, and to

occupy, but not to fortify, the islands of St. Pierre and
Miguelon. The Mississippi was fixed as the boundary
between the other possessions of the two nations in North
America, everything on the left bank of that river being
given up to England, with the exception only of the city

of New Orleans. In Europe, France restored to England
the island of Minorca, and also to the English king and
his allies whatever conquests she had made in their German
dominions. In return she received back Belleisle from
England ; and with regard to Dunkirk it was agreed that
the fortifications should be kept in the state appointed by
the treaty of Aix-la-Chapelle. To Spain England restored

the island of Cuba ; Spain in return ceding to England
Florida, with the fort of St. Augustine and the bay of
Pensacola, as well as whatever Spain possessed on the
continent of North America to the east or south-east of the
Mississippi, and also the right of cutting logwood in the
Bay of Honduras. Whatever had been taken by Spain
from Portugal, both in Europe and in America, was re-

stored. By the treaty of Hubertsburg, concluded between
the empress and Prussia, on the 15th of the same month,
the empress surrendered to Prussia the province of Glatz
and the fortresses of Wesel and Gueldres ; and by another
treaty concluded the same day between the king of Prussia
and the elector of Saxony (Frederic Augustus III., king of
Poland ) the former restored all the territories he had taken
from the latter. Finally, by a convention concluded at

Paris on the 10th of June in the same year between France,
Spain, and the king of Sardinia, it "was agreed that the

king of Sardinia should waive his right of reversion under
the treaty of Aix-la-Chapelle to the duchy of Placentia on
being secured by France in the same amount of annual
revenue which he would have derived from the duchy.

1783. Treaties of Versailles : concluded by Great Britain

with America, with France, and with Spain, 3rd Septem-
ber. The independence of the United States of America
was acknowledged by England ; and it was agreed that

the boundaries of the United States should extend from
the north-west angle of Nova Scotia (apparently intended to

mean ' that angle which is formed by a fine drawn due north

from the source of St. Croix river to the Highlands ') along

the said Highlands, which divide the rivers emptying them-
selves into the St. Lawrence from those falling into the At-
lantic, to the north-westernmost head of the Connecticut

river, thence down the middle of that river as far as to N. lat.

45°. thence by a line due west to the river Iroquois or Catara-

quy, thence along the middle of the said river into Lake
Ontario, through the middle of that lake, along the water
communication with Lake Erie, through the middle of

that lake, along the water communication thence into

Lake Huron, through the middle of that lake, along the

water communication to Lake Superior, through Lake
Superior, northward of the isles Royal and Phelipeaux, to

the Long Lake, through the middle of that lake, along the

water communication to the Lake of the Woods, through

that lake to its most north-western point, thence due west

to the river Mississippi, thence along the middle of the

said river to what is by another extraordinary and incom-

prehensible form of expression called 'the northernmost
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part or the 31st degree of N. lat.,' thence 'south by aline
to be drawn due east' (such are the terms) to the middle
of the river Apalachicola or Catahouche, along the middle
of that river to its junction with the Flint River, thence
straight to the head of St. Mary's River, thence along the

middle of that river to the Atlantic Ocean, and finally from
the mouth of the river St. Croix in the Bay of Fundy, along
that river to its source, and thence directly north to the afore-

said Highlands, comprehending likewise all islands within

twenty leagues of the coast of the United States, and lying

between lines drawn due east from the points where the

boundary-line thus described touches the Bay of Fundy
and the Atlantic Ocean. The navigation of the river

Mississippi, from its source to the ocean, was left free to

both nations ; and the right of fishing on the banks of
Newfoundland was conceded, under certain restrictions, to

the Americans. With France all former treaties were
renewed, except in so far as altered by the present. Eng-
land restored or resigned the islands of St. Pierre and
Miguelon, St. Lucie and Tobago, Goree, and the forts and
factories on the Senegal, the French establishments in Ben-
gal, and at Pondicherry, Mahe, and Sural ; and recovered
from France in return the islands of Grenada and its de-
pendencies, St. Vincent, Dominica, St. Christopher, Nevis,

and Montserrat. All the regulations of former treaties

with regard to the fortifications of Dunkirk were abrogated.

All the conquests made from one another during the war
by Spain and England were mutually restored; Spain
giving back to England the islands of Providence and
Bahama, and England ceding to Spain Minorca and East

Florida ; retaining, however, the right of cutting logwood
in the Bay of Honduras. By a fourth treaty, concluded
between England and Holland, at Pans, 20th May, 1784,

all conquests between these two powers were mutually
restored ; and Holland ceded the town of Negapatnam with
its dependencies.

1802. Treaty of Amiens : between England on the one
part, and France, Spain, and Holland on the other, signed in

French the 25th, Ewrlish the 27th March. England restored

to France and her allies all the conquests she had made
from them during the war, except only the island ofTrinidad
taken from Spain, and the Dutch possessions in Ceylon.
The Republic of the Seven Ionian Islands (formerly be-

longing to Venice) was recognised by France. Egypt
was restored to the Porte. France engaged to evacuate
the kingdom of Naples and the States of the Church ; and
England to evacuate Porto Ferraio,and whateverother ports

and islands she occupied in the Mediterranean and the
Adriatic. It was stipulated that Malta should be surren-

dered by England to the Knights of St. John of Jerusa-

lem, to be held by them under the protection and gua-
rantee of France, Great Britain, Austria, Spain, Russia, and
Prussia ; but Russia and Prussia having declined to under-
take that guarantee. England refused to perform this arti-

cle of the treaty. Her refusal eventually led to the re-

commencement of the war.

1814. Treaties of Paris, signed 30th May, between France
on the one part, and Austria, Russia, Great Britain, and
Prussia on the other. The limits of the kingdom of France
were declared to be the same as they stood on the 1st of
January, 1792, with the addition of Avignon and Vinaissin,

and also certain augmentations on the north side. The
navigation of the Rhine was declared to be free. It was
agreed that Holland should be placed under the sovereignty

of the House of Orange, and should receive an increase of

territory ; that the states of Germany should be indepen-

dent, and united in a federation ; that Switzerland should

continue independent; that Italy, with the exception of
the portions ol it which were to be restored to the domi-
nion of Austria, should consist of sovereign states ; that
Malta and its dependencies should belong to Great Britain

;

that Great Britain should restore to France all the colonies,
fisheries, factories, and establishments of every kind which
France possessed on the 1st of January, 1792, in the seas

and on the continents of America, Africa, and Asia, with
the exception of the islands of Tobago and St. Lucia, and
the Isle of France and its dependencies ; and that France
should cede to Spain the French portion of the i§land of
St. Domingo, and receive back Guadaloupe from Sweden,
and French Guiana from Portugal. These arrangements
were afterwards assented to by Spain, Portugal, and
Sweden.

1815. Treaty of Vienna, signed 9th June, between Aus-

tria, Spain, France, Great Britain, Portugal, Pna**.
Russia, and Sweden. The duchy of Warsaw, with tb«

exception of certain provinces and districts, was united,

under the name of the kingdom of Poland, to the empire
of Russia ; the part of it belonging to Prussia was consti-

tuted into the grand-duchy of Posen ; and Cracow in
declared a free city under the protection of Russia, Austria,

and Prussia. A portion of the kingdom of Saxony nu
made over to Prussia, under the name of the duchy o!

Saxony. Prussia also recovered the city of Danzig, and
all the other territories she had possessed at the com-
mencement of the war, except the grand-duchy of Pot-

nania (comprehended in the restored Kingdom of Poland ,

the district of Bialystock (annexed to Russia), and the

principalities of Franconia (retained by Bavaria). It wu
agreed that the territories hitherto composing the elect. -

rate of Brunswick-Liineburg should henceforth constitute

the kingdom of Hanover, which should also include the

principality of East Friesland, and certain other cession^

made by Prussia ; Hanover giving in exchange to Prutsi
the part of the duchy of Lauenburg on the right bank oi

the Elbe, and other territories. The dukes of Holatein-
Oldenburg, of Mecklenburg-Schwerin, of Mecklenborr-
Strelitz, and of Saxe-Weimar, were allowed to take the

title of grand-dukes. Other cessions and exchanges were
also made, and various relations were settled, between
Prussia and the minor German principalities. The several

sovereign princes and free cities of Germany were formed
into a united body under the name of the Germanic Con-
federation, with a diet to sit at Frankfort-on-the-Main,
under the presidency of Austria. The former United Pro-
vinces of the Netherlands, with the Belgic provinces ami
certain other territories, were formed into a kingdom,
under the sovereignty of the prince of Orange-Nassau, to

be called the kingdom of the Netherlands ; and the greater

Sart of the duchy of Luxemburg, now erected into a grand

-

uchy, was also ceded to the king of the Netherlands, a»J
constituted one of the states of the Germanic Confedera-
tion. On the other hand the king of the Netberlaod*
ceded to Prussia all the hereditary territories of the hou»*
of Nassau-Orange in Germany. The integrity and inde-

pendence of the Swiss Confederation was recognised ; and
the Valais, the territory of Geneva, and the principality oi

Neufch&tel were added as three new cantons to the nine-
teen previously existing. The limits of the territories oi

the king of Sardinia were fixed generally as they had stood
on the 1st of January, 1792, with the addition of the terri-

tory formerly composing the republic of Genoa, which was
now converted into a dukedom. The emperor of Austria
was recognised as legitimate sovereign of Istria, Dalmalia,
Venice, the islands heretofore belonging to the Venetiar*
in the Adriatic, the duchies of Milan and Mantua, tht

Tyrol, Friuli, Trieste, Carniola, Upper Carinthia, &c. ; and
also of the Valteline, Bormio, Chiavenna, and the territo-

ries formerly constituting the republic of Ragusa. The
duchy ofModena was re-established ; the duchies of Parma,
Placentia, and Guastalla were conferred upon her maje*tv
the empress Maria Louisa (wife of Napoleon) ; and the
grand-duchy of Tuscany was restored to the archduke Fer-
dinand of Austria and his heirs (to whom it had belonged
before the treaty of Luneville, in 1801). The principalis
of Lucca was erected into a duchy, and bestowed tu foil

sovereignty upon the infanta Maria Luisa (of Spain ) aid
her male descendants. The Marches (or Marca di Ancooa .

the duchy of Bencvento, and the principality of Ponte-
Corvo were restored to the holy see ; as were also the
legations of Ravenna, Bologna, and Ferrara, so far as it lay
on the right bank of the Po. Ferdinand IV., the king us

the Two Sicilies, was re-established in the possession of
Naples ; and, by a separate treaty, certain regulations » * re

laid down for the free navigation of the Rhine, the Nectar,
the Maine, the Moselle, the Maese, and the Schelde. The
arrangements thus made at the congress of Vienna form
the last general settlement of the affairs of Europe.
For a complete account of the printed collections of

treaties, the reader is referred to the ' Discours Preliminairv
stir les difffrens Recueils de Traites publics jusqif i <.e

jour ' (pp. 3-73), in the first volume of the ' Supplement
au Recueils des Principaux Traites," &c, by De Marttnt.
8vo., Gottingen, 1802. All preceding general collection*
are superseded by the great work of du Mont and Rous^t.
entitled ' Corps Universel Diplomatique du Droit de*Gvnv
contenant un Recueil des Traitcs d alliance, de pais, dc
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trBve, de neutrality, de commerce, d'echange, de protec-

tion, et de sarantie, de toutes lea Conventions, &c
ck'puis le regne de l'Empereur Charlemagne jusques 1 pre-

sent,' &c., Sec. Of this work, the first four volumes, in

folio ('often bound in eight parts), edited by Jean du Mont,
styling himself on the first titlepage ' Ecuier, conseiller et

historiographe de Sa Majeste Impcriale et Catholique ;' on
the others, ' Baron de Carels-Croon,' appeared at Amster-
dam and the Hague in 1726. Du Mont died in 1727, but

eft prepared for the press the manuscript of the next four

roluraes, two of which were brought out in 1728, the other

:wo in 1731, under the superintendence of Jean Rousset.

tTiey are also often bound in eight parts. Of these eight

volumes, the 1st contains the treaties, &c. from a.d. 800
:o 1357 ; the 2nd, from 1359 to 1436 ; the 3rd, from 1436

:o 1500; the 4th, from 1501 to 1555 ; the 5th, from 1556
:o 1630 ; the 6th, from 1631 to 1666 ; the 7th, from 1667

o 1700 ; the 8th, from 1701 to 1730. The eight volumes
vere followed by a Supplement, in five volumes, which
ippeared in 1739, also under the superintendence of Rous-
let. Of this supplement, the first volume consists of what
s entitled ' L'Histoire des Anciens Traites,' drawn up by
Professor Barbeyrac, of Groningen : part 1st (474 pp.),
:ontaining the treaties from B.C. 1496 to the commence-
nent of the Christian era

;
part 2nd (387 pp.), those down

o a.d. 813. Of the next two volumes (each consisting of
wo parts), the first contains the treaties omitted in the

iriginal collection, from a.d. 315 to 1500 ; the second, the

mnssions from 1501 to 1730, and a continuation from 1731

o 1738. Finally, there are two volumes entitled ' Le Ce-
cmonial Diplomatique ' (the materials of which were col-

ected in part by du Mont, but were put in order by
lousset), pp. 781 and 860. The ceremonial of the court of

Jreat Britain occupies pp. 447-535 of the second of these.

Thus the entire work consists of 13 volumes, or 26 parts.

The collection ofDu Mont and Rousset has been completed
Jid brought down to the present day by the late George

ic de Martens, professor of the Law of Nature and
at Gottingen, and his successors, in their work

' Recueil de Traites d'Alliance, Sec. des Puissances

t Etats de 1'Europe,' &c. &c, the first volume of which,

n 8vo., was published at Gottingen in 1790. The original

vork consists of seven volumes, of which the 1st (in the

!nd edition, 1817) contains the treaties from a.d. 1761

o 1770; the 2nd (also 2nd edition, 1817), those from

771 to 1779 ; the 3rd (2nd edition. 1818), those from 1780

a 1784; the 4th (2nd edition, 1818), those from 1785 to

790 ; the 5th (2nd edition, 1826, revised and augmented
y the Baron Charles de Martens, the nephew of the ori-

;inal compiler) those from 1791 to 1795, with those omitted

n the preceding volumes ; the 6th (1800) contains a sup-

ilement from 1762, with a continuation, to 1797 ; and the

th (1801), a supplement from 1764, with a continuation,

o 1801, and indexes for the whole work. Then follow

bur volumes entitled ' Supplement au Recueil des Princi-

>aux Traites, Sec. ; Precede de Traites du XVIII«"»«- Siecle,

|ui ne se trouvent pas dans le Corps Diplomatique de
HM. Dumont et Rousset, et autres Recueils Gen6raux de
Traites.' Of this supplement, volume 1 (published in 1802)

:ontains the treaties from 1701 to 1749 ; volume 2 (1802),

hose from 1751 to 1799, with indexes for the two volumes;
'olume 3 (1807), those from 1733 to 1804; volume 4
1808), those from 1804 to 1807, with indexes for the whole
11 volumes. From this point the work proceeds in nine

'olumes (divided into 12 parts\ under the title of ' Nou-
reau Recueil de Traites, See. depuis 1808, jusqu' i present'

the former title of ' Supplement, tomes 5. 6," See. being
ilso preserved). Of the ' Nouveau Recueil,' vol. 1 (pub-

ished in 1817) contains the treaties from 1808 to 1814

;

rol. 2 (1818), those of 1814 and 1815; vol. 3 (1818) a

supplement from 1808, with a continuation to 1818, and
ndexes for the whole 14 volumes; vol. 4 (1820), a sup-

plement from 1808, with a continuation to 1819; vol.

5, first part (by the Baron Charles de Martens, 1820), a

supplement from 1808, with a continuation to 1822; vol.

5, second part (by Frederic Saalfeld, 1829), a supplement
from 1815 to 1822; vol.6, first part (by Saalfeld, 1828),

the treaties of 1822 and 1823; vol. 6, second part (1828,,

those from 1824 to 1826; vol.7, first part (1829) a sup-

Dlement from 1820, and a continuation to 1827; vol.7,

second part ( 1830), a supplement from 1824. and a con-

tinuation to 1828; vol. 8 (1831), a supplement from 1825,

and a continuation to 1830: vol. 9 (1833), a supplement
P. C, No. 1574.

from 1827. and a continuation to 1831. Then follows
what is entitled <the former titles however being still con-
tinued) ' Nouveau Recueil de Traites, Nouvelle Serie,' by
Frederic Murhard, of which vol. 1 (published in 1836) con-
tains treaties from 1826 to 1832 ; vol. 2 (1837), those from
1830 to 1834: vol. 3 (1837), those from 1827 to 18a5;
vol. 4 (1838), those from 1832 to 1836 ; vol. 5 ( 1839 j, those
from 1830 to 1837; vol. 6 ( 1840), those from 1830 to 1838;
vol. 7, first part (1840), those from 1830 to 1839 ; vol. 7,
second part ( 1842), those of 1839, with an index to the
volume ; and the work is still in progress. There was also

published in 1837 the first part of an index to the entire

collection : it is stated, in the ' Avertissement ' by the pub-
lishers to comprehend the contents of the second edition

of the original work in eight (apparently a mistake for

seven) volumes, and also of the six first volumes of the
' Nouveau Recueil ;' thus going over the space of time from
1761 to 1826.

There isavery useful compendium, containing an account
of the treaties entered into since the peace of Westphalia,
by the late M. de Koch, first published in 4 vols. 8vo. at

Bale, in 1796 and 1797, under the title of ' L'Abrege de
THistoire des Traites entre les Puissances de 1'Europe

;'

and since extended and brought down to the peace in

1815 by M. Schoell, under the title of ' Histoire Abr6g6e
des Traites de Paix,' Sec, 15 vols. 8vo., Paris, 1817, 1818.

The treaties of 1814 and 1815 are contained in the 11th
volume, which was the last published ; those that follow

containing supplementary matter and indexes. This com-
pilation may be regarded as superseding the Abb6 de
Mably's work entitled ' Le Droit Public de 1'Europe, fondfe

sur les Traites ' (in the 5th, 6th, and 7th vols, of his col-

lected works, Paris, 1794-5), which is also a history of the
treaties that have been formed since the peace of West-
phalia. It may be mentioned here that an anonymous
treatise, published in 8vo., at London, in 1758, 4 The Prin-

ciples of Negotiations,' is a translation of Mably's ' Prin-
cipes des Negotiations,' designed as an introduction to his
' Droit Public'
There are separate collections of treaties published in

nearly all the countries of Europe, consisting for the most,

part of those treaties to which the country has been a
party, and which therefore form the history of its con-
nection with foreign states. Most of those collections also

De Martens has enumerated in the discourse already
referred to. Here we can only mention those that have
appeared in our own country. Of these by far the most
important is that entitled ' Thoime Rymeri Foedera,

Conventiones, Litterse, eujuscumque generis Acta Publica,

inter Reges Anglia? et alios quosvis imperatores, reges,

&c.,' in 20 volumes, folio, of which the first 15 were pub-
lished at London, under the superintendence of Rymer,
from 1704 to 1713, and the last five under that of his col-

league Robert Sanderson, from 1715 to 1735. 'This work,'

says De Martens, 4
is the first of its kind that exists,

whether for the purity of its sources, being drawn imme-
diately from the archives of the kingdom, or for the rich-

ness of its materials for the epoch which it includes,

namely, from a.d. 1 101 to 1654." A second edition of the

first 17 volumes (the last of which is occupied with an
index to those that precede) was published at London,
under the care of George Holmes, in 1727; a third, in-

cluding the whole 20 volumes in 10, and with considerable

additions and improvements, was brought out at the Hague
in 1739; and a fourth, augmented by many new documents,

has been in part printed under the direction of the late

Record Commission. In 1710 appeared, at London, the

first volume, in 8vo., of 4 A General Collection of Treatys,

Sec. among the Potentates of Europe, from 1648 to the

present Time ;' w hich was followed by a second volume, in-

cluding the treaties, Sec. ' from 1495 to the present time,'

in 1713; and by a third and fourth, including those from
1642 to 1731. in 1732; in which year there also appeared
a second edition of the second volume. This collection,

which is dedicated, in the 3rd volume, to 4 The Most Noble
Sir Robert Walpole,' by the editor, who signs himself S. W.,

is a convenient book of reference for ordinary purposes,

but cannot be quoted as an authority. De Martens, who
has corrected an erroneous account of the work given by

George Chalmers, states that he does not know if the first

volumes are by the same editor as the last two
;

but the

language used in the Introduction to the 3rd and 4th

volumes seems to imply that they are. In 1//2 was pub-
Vot. XXV.-2 A
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lished at Ixmdon, in 2 vols. 8vo., a ' Collection of all the

Treaties between Great Britain and other Powers from 1688
till 1771 ;' to which was added, in 1781, a supplementary
volume, containing the more antient treaties irom the end
of the fifteenth century, and also 'A Discourse on the Con-
duct of the Government of Great Britain in respect to

Neutral Nations' (written in 1757), by Mr. Charles Jenkin-

son (afterwards earl of Liverpool). Of this collection a

new and re-arranged edition, in 3 vols. 8vo., was published

in 1785 ; and it is often referred to under the name of

Jenkinson's Treaties, although that gentleman does not

appear to have had in truth anything to do with the com-
pilation of it. It was followed by ' A Collection of Treaties

between Great Britain and other Powers,' by George
Chalmers, Esq.. 2 vols. 8vo., London, 1790. Upon this

manual De Martens bestows the highest praise, calling it a
model for works of the kind, and evidently the fruit of long

study and profound and well-digested learning. The editor

himself, at the end of his preface, in which he has given

some account of preceding collections, says, ' I have

already exposed my ignorance to the eyes of those who
have made the knowledge of the interests of powers a pro-

fession, whilst I have only looked for entertainment amid
other labours and other studies.' The collection however
is a very useful one; the plan comprehensive, the arrange-

ment clear and sensible ; and, we believe, its accuracy may
be depended on. It is the latest general collection of

treaties which has appeared in this country : but the new
treaties and other state papers are annually published by
the Foreign Office ; and there is a very convenient work
entitled ' A Complete Collection of Treaties, Sec. at pre-

sent subsisting between Great Britain and Foreign Powers,
so far as they relate to Commerce and Navigation, to the

repression and abolition of the Slave Trade, and to the pri-

vileges and interests of the subjects of the high contract-

ing parties,' compiled from authentic documents by Lewis
Hertzlet, Esq., librarian and keeper of the papers, Foreign
Office, 5 vols. 8vo., London, 1840.

For an enumeration of the principal works on the sub-

ject of treaties, and references to the passages in the writers

on public law in which the subject is considered, the
reader may consult the Introduction to De Martens's ' Precis

du Droit des Gens Moderne de l'Europe, fond£ sur les

Traites et l'Usage,' 2 vols. 8vo., Paris, 1831 ; vol. i.,

pp. 132-166, 268-270, 316; and ii., 22-33, 63-69, 113,

216-234, 291-308. There is a very useful work by De Mar-
tens, entitled ' Cours Diplomatique,' 3 vols. 8vo., Berlin,

1801 ; of which the two first volumes (entitled separately
' Gnide Diplomatique') contain an account of the principal

laws of the powers of Europe and of the United States of
America, relating to commerce and the rights of foreigners

in peace and in war, and a list of the treaties and other
public acts connecting these states, from the commence-
ment of their diplomatic intercourse to the end of the
eighteenth century ; and the 3rd is entitled ' Tableau des
Relations Exteneures des Puissances de l'Europe, tant
entre elles qu'avec d'autres etate dans les diverses parlies

du globe.' In the Companion to the Almanac for 1831,

pp. 44-63, will be found ' A Chronological Table of the
more important Treaties between the principal civilized

Nations, with notices of the Wars and other events with
which they are connected, from the beginning of the four-

teenth century to 1830.'

TRE'BBIA. [Po.]

TREBIZOND, Empire, a fragment of the empire of
Constantinople, was founded under the following circum-
stances :—Trie last male of the Comnenian family who
reigned at Constantinople was the emperor Andronicus the
tyrant, who was deprived of his throne in 1 185 by Isaac
Angelus. Isaac not only instigated the mob of Constanti-
nople to inflict upon his captive rival those inhuman tor-

tures under which he lost his life, but he also resolved to
exterminate the whole Comnenian family. John and
Manuel Comnenus were put to death, but two infant sons
of Manuel, Alexis and David, were saved by Thamar, a
Comnenian princess, who fled with the two children to
Trebizond. This happened in 1186. The history of
Thamar and the two young princes during the following

18 years is almost unknown : it appears however that they
found refuge at the court of the queen of Georgia, whose
name was likewise Thamar, and of her son and successor

George. In 1204 Constantinople was taken by an army
composed of French, Flemish, and Venetian crusaders, who

deposed and killed Alexis V., Murzuphliis, and eha*e i*

his stead Baldwin, count of Flanders, who however be-

came only master of a part of the empire : another pa.-

was.given to the Venetians and to some French bsuvm
The Greeks reluctantly obeyed Baldwin, and a great mire-
ber of them assisted Theodore Lascaris, who succeeded ti

making himself independent in Nicaca. [Thkodor".
Lascaris.]
The establishment of the government of the Latins «ii

the signal for another insurrection in the eastern part of th»

empire. No sooner had Constantinople fallen, than Alet-
and David Comnenus levied an army in Georgia, wktn
thty then resided, and, surrounded by a considerable num-
ber of the Greek aristocracy, overran the country of Trtt.-

zond. Alexis, the elder ot the two brothers, assumed thr

title of emperor of Anatolia, a fact which has Ih»t

doubted or denied by modem historians, but which seem* •<

be proved by the critical investigations of Professor Falunr-
rayer into the history of Trebizond. This historian fouai

many important facte in two manuscripts which he dis-

covered at Venice among the papers of Cardinal TTi umw
one of which is a treatise on Trebizond written bjr Bew
riou himself, and the other a chronicle of the unpens
palace at Trebizond. the author of which is Panaretus.
While Alexis remained in the city of Trebizond. hi.

brother David conquered a considerable part of Asu
Minor. His opponents were the emperor Baldwin and h>
successors, several French barons, and especially Theoder»
Lascaris, the new emperor of Nicaea. After a long strur

gle, in which he evinced the qualities of an accomplisbn-
general, David was obliged to cede to the emperor v
Nicaea all the conquests which he had made west r

Cape Carambis. (1214.) David died soon afterwards with-

out leaving any issue. During this time Alexis had u
sustain the attacks of his old friend George, king of Geor-

gia, who however was obliged to desist from his desrr>
upon Trebizond, and to turn his arms against the Mongol

t
Genghis-Khan.] A war with Ghaynth-ed-dln, sultan i<

Ionian, proved fatal to Alexis, who was made prisoner, to
only recovered his liberty after having ceded to his con-

queror the town and the country of Sinope. Alexis I. dieC

in 1222.

His successor was Andronicus I., Gidon, who belongs.'

to a branch of the Comnenian family, and who had mar-

ried a daughter of Alexis I. Andronicus I. died in 123S

after a reign of 13 years, and his successor was John I.

Axuchos, the eldest son of Alexis I. John I. died in 12&.
leaving an infant son, Joannicus, who was deprived of b»
crown by his uncle, Manuel I., the younger son of Alexis I.

who reigned from 1238 to 1263. Andronicus I. was com
pelled by 'Ala-ed-d'm Key-kobad, sultan of Koniah. to re-

nounce his dignity of an independent sovereign ; but Ma-
nuel I. delivered himself from this vassalage by joimnj
the Mongols, who had overrun Asia Minor. Being however
unable to recover his independence, he paid homage t.

the Mongols, and managed their barbarous pride with -i>

much dexterity, that he succeeded in keeping his emprr
exempt from Mongol garrisons and governors. In 1253

Manuel I. sent ambassadors to St. Louis, king of Fraiu-r.

in order to obtain one of his daughters for his wife, but Si-

Louis did not assent to this proposition. The successors of
Manuel were Andronicus II., who died as early as 1266 ( ''

;

George I., who died in Turkish captivity about 1270; ami
John II., who reigned till 1297. John II. was a man ui

little energy : he might have become emperor of Constan-
tinople, but he preferred a friendly alliance to the chance*
of war, and for that purpose married Eudoxia, the daughtr-
of Michael Palaeologus, emperor of Constantinople. Dur-
ing the reign of John II. the Turks-Seljuks conquered the
district of Chalybia. John II. was succeeded by his ton
Alexis II., who reigned from 1297 to 1330.
During the reign of Alexis II. the city of Trebizond was.

next to Tana or Azof, the centre of the commerce of thr
Genoese and the Venetians with the countries around
the Black Sea.

The successor of Alexis n., Andronicus HI., reigned
only two years, and was succeeded by his son Manuel II..

a boy of eight years of age, who was deposed by his uncle
Basil II., the vounger son of Alexis II. The reiim oi
Manuel II. and Basil II. was disturbed by aristocratic*]
factions ; one party was composed of thosy Greek families
long settled in the country of Trebizond. and the other of
the descendants of those nobles who had joined Alexis L
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after the conquest of Constantinople by the Latins in 1204.

Basil II. died in 1340. His widow, Irene, succeeded in

maintaining herself for a time at the head of the govern
raent ; but she was soon deposed by Anna, an ambitious
princess of the Comnenian house, who after a short reign
ceded the throne to John III. This emperor died in 1344,
and was succeeded by Michael I., who reigned till 1349.

Calamities of every description desolated Trebizond during
the short period from 1340 to 1349. Aristocratical as well

as democratical factions were in a state of perpetual war-
fare with each other ; the Genoese, in order to revenge the

murder of some of their countrymen, conquered the town
of Cerasus ; the Turks ravaged the whole country ; a dread-
ful conflagration destroyed the city of Trebizond ; and the
plague killed those who had escaped the flames or the

sword of the Turks. The successor of Michael I. was
Alexis III., a child eleven years old. During his minority,

the regency was disputed between the aristrocratical par-

ties
; but, supported by the clergy, the young emperor re-

covered his authority, and evinced the energy of a man
wherever he had to tight with his. rebellious subjects. He
attacked foreign enemies with no less courage, but he was
abandoned by fortune, or forsaken by his coward country-
men. His armies were defeated by Turkish adventurers,
and his pride was humbled by one Megollo Lercari, a Ge-
noese merchant, who avenged a personal insult by destroy-

ing the imperial fleet with two of his own galleys, and by for-

cing the emperor to grant important privileges to the mer-
chants of Genoa. Alexis III. gave his sisters and daughters
in marriage to Christian ana Mohammedan princes, to

buy their friendship or to prevent their hostility. He died
after a reign of 41 years, and was succeeded by his only son,

Manuel ifl.

Manuel III. was compelled in 1402 to submit to Timur,
who was anxious to get possession of the Trebizond fleet, in

order to lead his army to the shores of Greece. [Timitk.]

But this fleet consisted only of twenty galleys, while the
Bosporus was defended by the united navies of the Vene-
tians and the Greeks of Constantinople. For some years
Manuel III. was a vassal of Khalil-Sultan, nephew of
Timur, and under-khan of Armenia, Pontus, and some
adjacent districts. After having recovered his indepen-
dence immediately after the death of Timur (1405),
Manuel died in 1412. His successor, Alexis IV., who
reigned from 1412 to 1445, or perhaps to 1449, paid tribute

to Kiira-Yusuf, prince of the Turkomans ofthe Black Horde,
who married a Trebizond princess. Other princesses

became the wives of several Mohammedan and Christian

princes in Servia, Greece, and Asia Minor. Alexis IV. was
besieged in his capital by Amiirad I., Sultan of the Turks-
Osmanlis, but the strong fortifications of Trebizond saved
the empire. Alexis had three sons, Calo-Joannes, Alex-
ander, and David. Calo-Joannes revolted against his father,

put him to death, and succeeded him between 1445 and
1449, under the name of John IV. During the reign of
this emperor Sultan Mohammed II. conquered Constantino-
ple in 1453, and in 1455 he sent Khetir-Pasha against Tre-
bizond

; but John IV. saved his throne by paying an annual
tribute of 3000 pieces of gold, the first payment of which
the emperor's youngest brother, David, brought to Con-
stantinople in 1456. It was not the power of the petty
empire of Trebizond, but the name of the Comnenes,
and the moral influence of the emperors over the Greeks,
which annoyed the Sultan of the Turks, and obliged
him to pUt an ena t0 tlle l^t remnant of Greek inde-
pendence. John IV. felt the danger of his precarious
situation. He secretly formed the plan of a league with
Hasan-Uzun, the khan of Diyarbekir, who was his

brother-in-law, the Turkoman emir of Sinope, and several
other independent princes of the Turkomans ; but a
sudden death prevented him from carrying this plan into

execution. (1458.) His son, Alexis V., a child of four
years, was deposed by the youngest brother of John, David,
who ascended the throne.
The rumour of the intrigues of John IV. had reached

Mohammed II. ; and David I., knowing that he had to
suffer for the crime of his brother, resolved to die or to reco-
ver his independence. He spent his treasures in equipping
20,000 soldiers and 30 galleys ; and he took up the plan of
his brother for forming a great alliance against Mohammed
JI- The warlike tribes of the Caucasus, from Armenia to
the Kuban, the kings of Georgia and Iberia, Hasan-Uzun,
Mid the Venetians, promised their assistance. Pope Pius II.

TRE
sent an ambassador, Father Louis, to Trebizond, I

excited Europe to a crusade. But the centre of the nej._

tiations was the court of Philip, duke of Burgundy, who
with his son, the Count of Charolais, afterwards Charles the

Bold, was flattered with the idea of saving the East from
the Infidels. David and Philip entered into a correspon-
dence (Fallmerayer gives some of the letters, p. 260, &c.)

;

ambassadors of several independent or rebellious princes

and khans of Asia Minor appeared at Brussels ; and some
Burgundian ships sailed to the Mediterranean to announce
the arrival of a fleet. But all these preparations were in

vain. In 1461 Mohammed II. overran Asia-Minor. Hasan-
Uzun begged for peace. Trebizond was besieged by sea

and by land. Mohammed arrived before the city some
time after the beginning ofthe siege, and immediately sum-
moned David to save his life and his treasures by surrender-

ing his capital. Unlike the last emperor of Constantino-
ple, who died in the defence of his liberty, David surren-

dered. David, his family, and his nephew Alexis were
carried off to Constantinople, and thence to Serres, where
they were watched by Turkish spies. A letter from David s

niece, Catherine, the wife of Hasan-Uzun, to her relations

at Serres, which had been intercepted, informed Moham-
med that his captives had formed the plan of escaping
to Asia Minor. In consequence of this Mohammed
ordered the imperial family of the Comnenes to be put to

death. David, his nephew Alexis, and seven of his sons
were executed ; the eighth an! youngest saved his life by
adopting the Mohammedan religion, and died in obscurity.

Anna, the daughter of David, became an odalik, or slave

in the harem of Mohammed. Helena Cantacuzene, the
wife of David, was spared. The bodies of David and his

sons became 1 a prey to the wolves and ravens,' and an
order was given to kill any person who approached the

place where they were exposed. Helena is said to have
soon afterwards died of gnef. (Fallmerayer, Geschichte dex

Kaiserthums von Trapezunt ; Gibbon, Decline and Fall

;

Hammer, Geschichte den Osmanischen Retches, vol.ii., p. 54,

&c. ; Le Beau, Histuire du Bus Empire ; Chalcondylas,
I. ix. ; Ducas, 1. xlv.-xlvii. ; Phranzes, 1. iii.)

TREBIZOND, Trapcsus, TpairtZovc, an antient town,
situated on the Pontus Euxinus, in the eastern corner of the

country of Pontus in Asia Minor. Trebizond was a colony
of Sinope, a tow n founded by the Milesians. Xenophon
with his 10,000 Greeks came to Trebizond in his retreat

(Anabasis, iv. 8,) and remained there thirty days, accord-

ing to Diodorus Siculus (xiv. 30), sacrificing to Jupiter and
Hercules, and celebrated games. Near Trebizond the
troops of Xenophon ate a certain kind of honey, after

which they felt very ill for some days, but no one died.

According' to Tournefort, this honey was gathered by the

bees from the following plants :
• Chanm-rhododendron

Pontica maxima, mespili folio, flore luteo ;' and ' Cha-
majrhododendron Pontica maxima, folio Laurocerasi, flore

caeruleo purpurescente ' yVuyage du Levant, p. 224-231).

During the wars between the Romans and alithridates,

who was master of Trebizond, this town fell into the hands
of the Romans, and henceforth belonged to the Roman
empire. Hadrian ordered the port to be secured by a

mole. Pliny (Hist. Nat. ,vi. 4,) calls it
1 Trapezus liberura

oppidum,' or a ' free town.' Mela (i. 19, 85; employs the

words ' Maxima illustris ;' and according to Tacitus 1 Hist.,

iii. 47; Trapezus, a very antient Greek town, was taken by
Anicetus, the son of Polemo, who was a Roman vassal

king of Pontus. This Anicetus pretended to take the town
for the emperor Vitellius during the civil troubles that pre-

ceded the fall of Vitellius and the accession of Vespa-
sian. Trebizond had its own medals, from the time of

Hadrian : on some of them there is on one side an
anchor, and on the other the prow of a ship, two emblems
which seem to prove the importance of the commerce o'

this town. During the reign of Valerian (253-259 a.d.

Trebizond was a large and opulent town, but it was taken
plundered, and partly destroyed by Scythian barbarians,

according to Zosimus (i, 33) ; but these barbarians were
Goths. (Gibbon, Decline and Fall, c. x., p. 424, &c. ed.

1815. ) During a long period Trebizond seems to have been
only the shadow of its former splendour. Ammianus
Marcellinus (xxii. 8) speaks of it only as a town, ' not

obscure' (non obscurum) ; but it recovered during the wars

with the Persians in the reign of Justinian. This emperor

ordered the public buildings to be restored, a fact which

is proved by an inscription discovered by Tournefort over
2 A 2
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the door of the castle of Trebizond, and which was copied
by him {Ibid. p. 234). Trebizond afterwards became the
capital of the thema of Chaldia, a province which contained
the antient country of Pontus, and sometimes also some
adjacent tracts of Armenia. The history of this town dur-
ing the middle ages is related under Trebizond, Empire;
and we shall only mention here that the Genoese con-
structed a mole in the port of Trebizond, which is now
almost entirely destroyed, but the foundations of it are still

extant ; it seems that this mole was only a restoration

of that of Hadrian. At present Trebizond belongs to the
Turkish empire; its Turkish name is Tarabozan or Trabezun.
It is the capital of the eyalet or province of Trebizond,
which contains the sanjaks or districts of Trabezun, Gonia,
and Batum, and is bounded on the west by the eyalet of
Siwas ; on the south by the eyalet of Erz-rum ; on the
south-east by the eyalet of Kara; and on the east by
part of the eyalet of Childir : its length from east to

west is about 310 miles, its breadth varies from between
35 to 45 miles, except the eastern part towards Childir,

which is a little broader : it is inhabited by the Lazes, a
nation of Georgian origin, some tribes of which are inde-
pendent, but there are also some Turks and a considerable
number of Greeks. The capital, Trebizond, is the seat of
the pasha of the province, and of a Greek archbishop.
Its population according to Balbi is 50,000 inhabitants

;

Kinneir gives it 15,000; Tancoigne, 25,000; Saint
Martin, 40,000; Fontanier, 60,000; and Dupre, 250,000.
Each of these different statements may be true, although
for a certain period only, the towns in Turkey being the
refuge of the people of the surrounding country, who flock

there in great numbers in time of war in order to escape
death or captivity. According to Brant, the British consul
at Erz-rum, the population of Trebizond in 1835 was
between 25,000 and 30,000 inhabitants among whom were
3500 to 4000 Greeks, 1500 to 2000 Armenians, and 20,000 to
24,000 Mohammedans, all of whom live within the walled

Sart of the town, while the Christian part of the popula-
on lives without the walls. When Tournefort. visited

the town, the population was scanty, and extensive gardens
and fields were contained within the walls. Among the
public buildings the most remarkable are, the castle or
citadel, partly of antient, partly of modern construction,
situated in the middle of the town on a steep rock, the
summit of which is flat as a table (rp&xtZa, thence the name
of the town) ; the bazar

;
public bath-houses of marble, of

a beautiful architecture ; the rains of a temple of Apollo,
part of which has been converted into a Greek chapel.
Brant says that in 1835 there were no buildings of a more
remote age than the Christian sera. The commerce of
Trebizond has much increased since the navigation of the
Black Sea has been opened to all nations, and especially
since the establishment of steamers, by which this town
has a direct and regular communication with Constanti-
nople, Odessa, and the Danube. After Odessa, Trebizond
is the first commercial port on the Black Sea ; however, the
antient port is almost filled up with sand, and larger
vessels are obliged to cast anchor in the road. In 1830
only 5000 bales of European merchandise passed through
Trebizond on their way to Persia, while in 1835 nearly
20.000 proceeded by the same track to the same destina-
tion. Surrounded by a range of high and woody moun-
tains, the town presents a beautiful appearance from the
sea. Trebizond is the birth-place of Cardinal Bessarion,
who was born here in 1395. The family of George of
Trebizond, the learned antagonist of Bessarion, was origi-
nally from Trebizond, but he was born in Candia. About
25 leagues south-east of Trebizond lies the famous convent
of St. John, surrounded by beautiful forests, and situated
in one of the finest solitudes in the world.

rBaibi, Abrfgi de Giographie, 3rd ed., i., pp. 54, 661,
662, 666 ; Hammer, Getchichte de* Osmanischen Retches,
vol. ix., p. 39 ; Strabo, pp. 497,499, 548, 555, ed. Casaub.

;

Stephanus Byzantinus, s. v. Tpan&Sc ; James Brant, Esq.,
'Journey through apart of Armenia and Asia Minor in
the year 1835,' in the Journal of the Royal Geographical
Society of London, vol. vi. (1836), p. 187-91.)

TREBUCHET. [Tumbril.]
TRECATE. [Novara. Province of.]
TREDGOLD, THOMAS. From a very meagre bio-

praphical notice of this able engineer, in the seventh
edition of the * Encyclopaedia Britannica,' we learn that
he was born at Brandon, near Durham ; but when is not

stated. He received such a common education as is u*uxi

for youth brought up to mechanical employments, and *i»
apprenticed at the age of fourteen to a carpenter in ha
native village, with whom he remained six years. He
afterwards went to Scotland, where he worked for tV*e

years as a journeyman carpenter. From Scotland he re-

moved to London, where he obtained employment in the

office of an architect, in which he remained for ten year*.

During that time he employed his leisure in the diligent

study of chemistry, geology, and the mathematics ; ami
thereby prepared himself for the subsequent production a
the scientific treatises to which he owes his principal repu-

tation, and which were so highly esteemed abroad, as wejj

as in England, that several of them were translated into

French. The writer of the memoir above referred to stain

that he does not know when Tredgold began to practve
as a civil engineer, but that it was while he was so engaged
that he published his scientific works. Of these the fol-

lowing are the principal :—' Elementary Principles cf

Carpentry,' a treatise on the pressure and equilibrium U
beams and timber frames, the resistance of timber, the

construction of floors, roofs, centres, wooden bridges, &e,
to which are appended many useful tables. This valusbW
work was published in 1820, in a thin 4to. volume, illus-

trated by twenty-two plates. « A Practical Essay on thr

Strength of Cast-iron,' originally published in 8vo. in 1822.

and again, improved and extended, in 1824, in the sane
form ; ' Principles of Warming and Ventilating Public

Buildings, Dwelling-Houses, Manufactories, Hospitak
Hothouses, Conservatories,' &c., of which the second edi-

tion appeared in 1824, in an 8vo. volume ; * A Pzachca
Treatise on Railroads and Carriages,' a work still held a
repute, notwithstanding its early date in the history of rail-

way science, published in a thin 8vo. volume in 182*

;

' Remarks on Steam Navigation, and its Protection, Regu-
lation, and Encouragement,' a pamphlet in the form oft
letter to the late right honourable William Huskisson. then

treasurer of the navy and president of the Board of Trsdr.

This also was published in 1825. The last important work
published by Tredgold was a thin 4to. volume, with nume-
rous illustrations, entitled ' The Steam-Engine,' compnanc
an account of its invention and progressive improvement,
with an investigation of its principles, and the proportjoa

of its parts for efficiency ana strength, Sec. The first edi-

tion of this work was published in 1827 ; and so highh
was it esteemed, that a posthumous edition, greatly ex-

tended by the contributions of several scientific men, espe-

cially in the department of steam navigation, was published
in 1838. This truly beautiful edition is in two large 4to.

volumes, illustrated by one hundred and twenty-five plates

and numerous wood-cuts. It was edited by W. S. B.

Woolhouse, and a portrait of Tredgold is prefixed to the

first volume. He was also the author of several valuable
articles in the ' Encyclopaedia Britannica.' Tredgold died

in 1834, leaving, notwithstanding the constant exertion of

his talents, no adequate provision for his family.

TREDIAKOVSKY, VASSILI, or BASIL KIRILO-
VITCH, a Russian poet, of great but unfortunate celebrity,

was born February 22nd, 1703. The place of his birth's
not stated, but he is said to have received his first educa-
tion in a school kept by a foreigner at Archangel, where
he attracted the notice of Peter the Great, who, vishinr,

the school, and ordering the boys to be drawn op for h»
inspection, after attentively looking at Trediakovsky, ex-
claimed, ' He will prove a most capital journeyman in tus

Srofession, but no master in it
!

' in allusion to which inci-

ent the poet remarks, ' The emperor was exceedimrlv
shrewd, but was greatly mistaken in his opinion of myself.'
On leaving the school at Archangel he studied at Moscow

;

and then,hy the liberality of prince Alexander Kurakin,
was enabled to visit France, England, and Holland, for the
purpose of completing his education. While at Paris he
attended Rollins lectures, and made himself master of
some of the modern languages. In 1730 he returned to
Russia, in 1733 was appointed secretary to the St. Peters-
burg Academy of Sciences, and in 1745 was made pro-
fessor of eloquence, on that office being first created. He
died August 6th, 1769. Without talent for anv one depart-
ment of literature, Trediakovsky attempted all, from idj U
and fables to tragedy and epic or heroic poetry. Of the
last-mentioned kind is his ' Telemachida,' which is a ver-
sified paraphrase of Fenelon's • Telemachus,' a production
so dull, that Catherine II. used to inflict the task of
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getting a hundred lines of it by heart as a penalty upon
those who infringed the rules established for her private

parties in the Hermitage. Numerous as they were, his own
poetical productions were but the smaller portion of his

literary labours ; for he translated several historical works,
and among others Rollin's ' Antient History,' in 26 vo-
lumes, twice over, the manuscript of the first translation

having been destroyed by fire, than which there is not
perhaps a more singular instance of literary industry and
perseverance upon record.

(Bantieah-Kamensky, Slovar Dottopamiatnikh Liudei.)

TREE, COTTON. Two very distinct plants are con-
founded under this name. One is a true cotton-plant, the
Gossypium arboreum of botanists, and the Nurma of the
natives of India. The other is a species of Bombyx, or

rather several species are called cotton-trees by travellers,

from the capsules containing within them a silk-like sub-
stance, which has some resemblance to cotton, but none of

the useful properties of cotton for spinning, and is therefore

onlyused for stuffing beds and pillows.

TREES. The vegetable kingdom is frequently dis-

tributed into herbs, shrubs, and trees ; and such a division

constituted the basis of its classification by many of the
older botanists. Herbs are plants whose stems live only
for a single year. Shrubs have perennial stems, but have
no trunk. [Shrubs.] Trees are distinguished by possess-

ing a trunk of varying size, from which spring a number of
branches having a structure similar to the trunk. The
classification of plants that would place trees all together
is not a natural one, as it is making size a criterion of re-

semblance. In the most recent systems of classification,

as those of Jussieu, De Candolle, and others, trees are

found in all the principal classes. Thus amongst Exogens
there are numerous examples, as the oak, elm, lime, &c.

;

amongst Endogens the palms; and even amongst Acro-
cens the tree-ferns. In the orders, trees, shrubs, and
herbs frequently occur together, and even in some genera.
Instances also occur of particular species being herbs in

one country and shrubs in another, as the common mig-
nionette. The division therefore of plants into trees,

shrubs, and herbs, though convenient for practical pur-
poses, and sanctioned by long usage, is not founded upon
any essential difference in the character of the plants.

For practical purposes trees are divided into several

kinds. Standard-trees, or standards, are those which are

allowed to grow naturally to a great height without top-
ing. Dwarf-trees are those which are not allowed to

ave more than one or two feet of trunk, being kept thus
low by taking off the primary bud and allowing the colla-

teral buds to develop. Forest-trees are those which are
grown in large quantities for the purpose of affording

timber. They have tall straight trunks and abundant
foliage, and embrace all the large trees, as the oak, the
beech, the elm, the pine, Sec., that naturally grow together
in large masses. Fruit-trees are such as bear edible fruits

of various kinds, and are cultivated in orchards and gar-
dens, such as the apple, pear, plum, cherry, &c. Wall-
trees are those whose branches are extended against walls.

They are mostly fruit-bearing trees, as the peach, plum,
apple, &c. ; sometimes however, for the sake of protection
auil ornament, trees whose fruit is valueless are planted
against a wall.
Trees frequently attain a great age, and it is often a

matter of importance to ascertain precisely the duration of
their existence. In countries where the climate allows of
& long cessation from the period of growth, as is the case
in the temperate zones generally, this jnay be done with
great accuracy by counting the zones of yearly growth in
the trunk of a tree. But in climates where the deposition
of wood is constantly going on, no marks exist in the stem
of the yearly growth, and consequently no certainty can
he arrived at of the age of the tree by its stem. It has
been proposed to ascertain the age of trees whose diameter
» known by ascertaining the size of a single zone ; but as
the size of the zones differs so much on the two sides, this is

a very uncertain mode of pronouncing on the age of a tree.

Dr. Lindley, in his ' Introduction to Botany,' p. 95, gives
some results of measurements of Indian trees, founded on
the above rule, which are quite at variance with the
known age of the trees. It is probably by some error of
calculation of this kind that Adanson has given to some of
the Baobab-trees (Adansonia digitata) of Africa the very
Ereat age of 5000 years ; and De Candolle has computed

hi

the age of a specimen of Taxodium distichum as even
much greater than this. On the whole it appears that it

is only in trees of temperate climates, and belonging to the
class of Exogens, and whose stems have a regular growth,
and the whole of whose zones can be seen, that the me-
thod of counting the number of zones can be relied on as
a means of discovering their age. This method is appli-
cable to most of the trees growing in Great Britain, except
where decay has removed the central portions of the trunk.
The rapidity of the growth of trees varies, but this is

frequently dependent on climate, soil, and situation ; and
this is often remarkably exemplified in plantations where,
according to the difference of soil, some trees will have
frown with twice or three times the rapidity of others,

aking however all circumstances together, there are
some trees that grow much more rapidly than others. The
following table, showing the comparative increase in cir-

cumference of trees of different ages during two years'
growth confirms this observation :

—

Circumference.

Fir* Year. Second Yenr. ThirdVear
ft. in. ft. in. ft. in.

Oak . . 0 10J 0 11* 1 04
Larch . . 1 0* 13 14
Elm . . 2 7i 2 9 2 11

Lombardy Poplar 1 8 2 0 2 3}
Lime . .18} 1 10} 2 0

Up to a certain point the larger a tree is, the more it

will increase annually in size, on account of the larger
number of leaves it bears, which are the organs which
elaborate the sap from which the wood is formed. It is

on this account that the practice of lopping the branches
of trees is so injurious to their growth, as Dy taking away the
leaves the sources of the formation of wood are destroyed.
The influence of season on the growth of trees is very

remarkable. On looking at a section of the trunk of any
large tree, it will be found that some zones are thick,
whilst others are very thin. From some observations
made on an extensive series of felled trees, we believe the
thick and thin zones of wood correspond with hot and cold
seasons. The* difference in the thickness of the same
zone on the two sides of the tree is probably to be attri-

buted to the influence of prevailing winds, the function
of the leaves on the side of the tree exposed to the wind
being thus interrupted. Thus a wind blowing frequently,
say from the north, during the summer will cause a larger
deposition of wood to take place on the south than the
north side of the trunk of the tree.

The duration of the existence of trees is very variable.
The occurrence of decay by a species of slow combustion
of the wood of the trunk seems to be the natural termina-
tion of their life. As long however as the decay spares
enough tissue to transmit the sap from the roots to the
branches, so long will the tree live and form new wood

;

and provided new wood is formed as fast as the old is de-
stroyed, the tree is capable of existing to an almost inde-
finite period. This is not often the case ; but still there
are some instances recorded, as those of the Baobab and
Taxodium before alluded to, of trees having existed for
even thousands of years. The « great chesnut* at Torts-
worth is mentioned, in writings still extant, in' the year
1135, and many other trees, especially oaks and chesnuts
[Qukrcus(Q. Cattanea)], might be mentioned, whose great
size at present miwt lead to the inference that they nave
existed for a period considerably above a thousand years.
In all instances of trees of great age decay has gone on in
the centre of the tree, leaving frequently very large cavities,
which have been used for various purposes. Thus the
interior of the great oak at Allouville in Normandy has
been converted into a place of worship. An oak at Kid-
lington has served as the village prison. The great oak at
Salcey is used as a cattle-fold ; others have served as tanks,
tombs, prisons, dwelling-houses, &c.

For further information on the subject of trees the
reader should consult Loudon's ' Arboretum et Fruticetum
Britannicum,' and Selby's ' British Forest-Trees ;' and the
articles Grafting, Planting, Exogrns, Endogens, and
of particular trees under their generic names, in this work.
TREES, LAWS RELATING TO. [Timber.]
TREFOIL. [Trifolwm.]
TREGONY. [Cornwall.]
TREMANDRA'CE.*, a natural order of plants belong.
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mg to the syncarpous group of polypetalous Exogens.

This older consists of slender shrubs very much resembling

heaths, usually covered with glandular hairs. The leaves

are without stipules, either alternate or whorled, entire or

toothed. The flowers are often large and handsome,
seated on solitary axillary pedicels. The calyx has four

or five sepals with a valvate estivation ; the petals equal

in number to the sepals and much larger; the stamens
hypogynous, double the number of the petals, with an-

thers 2- or 4-celled, opening by a pore at the apex
;
ovary

2-celled, with a simple style and stigma ; seeds pendulous,

and furnished with a caruncle at the apex ; albumen
fleshy, in the axis of which lies a straight cylindrical

embryo.
This is an order of New Holland plants, containing but

two genera, Tetratheca and Tremandra. Brown, who is

followed by De Candolle, points out a relation between
them and Polygalaceae in their earunculate seeds and
definite pendulous ovules. Lindley considers them as

having an affinity with Rhamnacese, from which they differ

in the possession of hypogynous stamens. Accordingly he
places this order in his arrangement with Rhamnaces,
Chailletiaceae, Nitrariaceae, and Burseraceae. The proper-
ties of this order are not known. The genus Tremandra
was discovered by Brown, and the name given on account
of the peculiar perforation of the anthers.

Tetrathocm glaadulota.

1, Gitliug with flowers; S, ovary with simple stigma; 3, sailed anther:
4. anther opening by a single pore ; 5. section or capsule snowing its two evils

;

5. seed with the caruncle and embryo lying in albumen.

TREMBECkl, STANISLAW, one of the best Polish
poets of the age of Stanislaus Augustus, was born about
the year «1724, in the district of Cracow. Notwithstand-
ing his eminence as a writer, and that during the greater

part of his long life he moved in the higher circles

of society, very few particulars have been preserved or

collected respecting him. In his youth he spent many
years in visiting various parts of Europe, and resided

for a considerable time at the court of Louis XV. After-
wards he was for a length of time at that of Stanislaus,

where he held the post of chamberlain. Later in life he
withdrew almost entirely from society, rarely seeing any
strangers, although he resided in me family of Felix
Potocki atTulczyn. At one time he had been remarkably
abstemious, never touching either animal food or wine for

thirty years, on which account Stanislaus used to call him
his Pythagoras. Latterly he abandoned that rigorous sys-

tem, which however does not seem to have had much
influence upon his temperament, for he is said to have been
engaged in no fewer than thirty duels, all of them arising

out of some affair of gallantry, and in every one of which
he came off conqueror. He died December 12, 1812,

after very little previous indisposition, at nearly ninety

years of age. Among his poetical works, all of which ex-

hibit greac mastery of style and beauty of language, that

entitled ' Zofijowka' is considered his chef-d'oeuvre. This
production belongs to a species of poetry now in little

esteem, it being a description of the gardens at Zofijowka,
an estate in the Ukraine belonging to the Potocki family .

but though the subject itself is not of the highest order, it

is treated with great ability, and the whole abounds with
striking beauties; nor is the reader's admiration at ali

lessened by its having been written when its author was
between tne age of seventy and eighty. The work how-
ever which would probably have most of all contributed to

his reputation, namely, his ' History of Poland,' has net n
seen the light. The manuscript, consisting of two hundmi
sheets, was given in trust by him to a friend, that it shoula
not be published until after his death ; but what became
of it has not been ascertained. There is a portrait ui

Trembecki prefixed to the two volumes of his poem-v
forming a part of Bobrowicz's ' Biblioteka Klassykow Pols-

kich,' from which work the account here given is derived.

TREMELLA. [Trkmkllini.]
TREMELLPNI, the name of the last order of the cohort

Hymenomycetes, in Fries's arrangement ofthe natural order

Fungi. The type of this order is the Tremella, a genu,
constituted by Dillenius, and applied to a variety of farm-

of Fungi belonging to this group, but now arranged under

other genera. The Tremellae of Dillenius included si

kinds of the lower forms of plants which possessed a gela-

tinous character; and as these exhibited a tremuW
motion on being shaken, he gave them this name. It n>
for a long time a matter of dispute amongst botanists as n
where the Tremellae should be placed. Linnaeus arranges!

them with the Algae, Persoon with the Fungi, and Smi:B
as Algae ambiguae. As however their nature became brtu:
understood, many anomalous forms were removed frra

among them ; and several genera having been formed, the;

are now arranged among the Fungi.
The plants of this order are known by their amorphous

character, having a soft gelatinous appearance, and look-

ing like gummy exudations of the substances on whit*
they grow. Their sporidia are free. They have been ii

various times objects of superstition, and hare a)&.<

been employed in medicine. In the wooded countnn
where they are very common, the people call them * witcb-

guts,' ' \titch^meat,' and ' witches' hutter.'

The genus Tremella is known by its receptacle baa*
gelatinous, homogeneous, bearing fruit all round, and des-

titute of papillae. The sporidia are submergent. It ha>

a large number of species, of which nine are known u
British. They are all of them found on the decayinr
branches, trunks, and stumps of trees.

T. Jlmbriata, lnnged Tremella, plant clustered erect,

wrinkled, at length black, with flaccid lobes. It has t

violet colour when young. When boiled in water the

plant does not lose its shape or colour, but yields a deep
brown infusion, which might be made useful in dyemr.
Bulliard obtained from it a pigment, which he used suc-

cessfully in painting.

T. mesenterica, orange Tremella, or yellow Nostor, &
known by its orange-yellow colour, tough consistence, and
twisted, lobed, and plicate form. This is one of the most
common of the species, and is found all the year round on
decaying branches and sticks, and on the stumps of tree*.

It varies much in size, sometimes having a diameter of four

or five inches ; at other times of not more than half so
inch. It shrinks up in dry weather, becoming hard, and r£

a dirty brown colour, but again expands on the applica-
tion of moisture. Its variety in form and colour has some-
times led to its receiving a new name ; and great caution
is necessary in order to the identification of all the specie*

of Tremella.
T. albida, dirty-white Tremella. The plant is tender,

sessile, dilated, slightly lobed, and waved ; the edges ob-
tuse

;
sporidia oblong, curved. This plant is found on

fallen trees, branches, &c. in winter and: spring. It bursts
through cracks in the bark, and spreads itself in horizontal
or clustered, rounded, white semipellucid masses, which
are very gelatinous and tender when young, but afterwards
turn of a yellow colour.

The genus Exidia is known by possessing a gelatinous,
homogeneous receptacle, covered above only with a papil-
late hymeniura. The most remarkable species of this
genus is the Exidia Auricula Judte, Jew's Ear. It has
obtained its common name from its resemblance whilst

Digitized byGoogle



TRE
jrrowtng to a human ear. The whole plant is sessile, con-
cave, and flexuotis, of a leathery consistence, and a red-

dish-brown colour. It is found mostly on living trees,

especially the elder. It is generally from one to three

inches wide. This plant was at one time held in much
repute for its medicinal properties. It has an astringent

character, and has been used in infusion as a lotion in

ophthalmia, and also as a gargle in sore throat. It has also

been used in the same cases as a poultice.

E.elandulosa, glandular Exidia, or Witches' butter, is

an effused mass more or Jess plane, thick and undulated,
varyinjr from a whitish-brown to a black colour ; the
hymenium is covered with spicules. It is frequently
found in autumn and winter on tninks and branches o"f

trees, especially the ash. It is sometimes found on the

under surface of a branch, having a bell-shaped form, and
in this state it has been called Tremella flaccida. Its

varied colour and form has caused it to have a great

number of synonyms.
The (renus Dacrymyces has a gelatinous homogeneous re-

ceptacle filled within with suberect flocci, and interspersed

sporidia. This genus, sometimes called tear-mould, yields

species which attack wrought, wood, and produce what is

called dry-rot. The D. moriformis, mulberry tear-mould,
is of a rich deep purple colour, and is found on wrought
•wood in a clustered rounded form resembling a mulberry.
The D. violaceus, violet tear-mould, has a violet-black

colour, and is found on the trunks of pear and apple trees,

resembling very much the crast of port wine.

D. stiltatus, common Tear-mould, has a yellowish

orange colour. It consists of suberect, rather thick, irre-

gular branched filaments, articulated above, among which
the sporidia are dispersed. It is found most frequently in

the wood of firs.

There are three other genera belonging to the order
Tremellini

—

Nrpmatelia, Agyrium, and Hymenula : they
have each one species, and all of them were formerly
described under the genus Tremella.
TRE'MITI, THE ISLANDS OF, a group of small

islands in the Adriatic Sea, belonging to the kingdom of

Naples, and lyinfr N.W. of the peninsula of Mount Oar-
gano, and about 16 miles N.N.E. from the mouth of the

Fortore, the antient Frento. The group of Tremiti consists

of three islands, separated by channels about half a mile

wide : they are called respectively, San Domino, San
Nicola, and Capperara, the last of which is a mere nnin-

habited rock abounding with capers. Fourteen miles to

the E.N.E. is a small uninhabited island called Pianosa,

and 65 miles N.E. of Tremiti is the island of Lissa near

the coast of Dalmatia. The Tremiti islands form part of

the administrative province of Capitanata, and on one of

Ihem, San Nicola, called also Tremiti, is a strong fortress

with a garrison. This island is about three miles round,

and consists of a lofty rock which is steep towards the sea.

The adjacent island of San Domino is between five and six

miles in circumference, and is more accessible and more
productive, especially of oil and fruit of various sorts. On
the eastern coast of the island facing the castle of Tremiti
is a sort of harbour formed by several small islands or

rocks, which however is far from being safe in all

weathers.
These islands were called by the antients Diomedepp.

from a tradition that Diomedes was buried in one of them,
now called San Nicola, where his monument or sanctuary
was seen ; the other island, now San Domino, was distin-

guished by the name of Teutria. (Pliny, Hist. Nat.,

iii. 30.)

In modern times these islands were once inhabited by
Benedictine monks and their servants and labourers ; but
a band of pirates from the coast of Dalmatia made an
imiption upon the islands, killed the monks, and plundered
the church and monastery. The islands then remained
deserted for a lone time, till Pope Gregory XII. at the
beginning of the fifteenth century gave them to the regular

canons of St. Augustin. called also Lateranenses, who
took possession of them in 1412. The new possessors

greatly improved and strengthened the place, and their

order 'being wealthy, and having large estates at Ca-
tena and other places in the neighbouring provinces of
Apulia and the Abrurzi, they built on the island of San
Nicola a vast and splendid monastery and church, and a
strong fortress, covenng one-half of the island with build-
ings, surrounded by ramparts and bastions, and rendering

T K F.

it almost impregnable, like a little Malta, so as to enable
them to resist the attack of a formidable Turkish fleet, in

1567, an account of which has been written by Don Pietro

Paolo di Ribera, one of the canons. The fortress of Tre-
miti was very useful when the Turkish and Barbary pirates

used to infest the coasts of Italy, as they communicated
by signals to the watch-towers on the mainland timely
notice of their approach. The convent being afterwards

suppressed, the islands reverted to the king of Naples, and
the fortress of Tremiti has been used as a presidio, or place
of confinement for prisoners, and occasionally state pri-

soners. (Cocarella, Crnnica htoriale di Treniiti, Venice,

1606. with plates.)

TREMOLITE. [AirorrE.]

TRENCH, in military works, is an excavation in the

ground from 12 to 18 feet wide, and 3 feet deep, and
generally of considerable length, the earth being thrown
up on one side in order to form a sort of parapet by which
the soldiers in the trench may be covered from the view,
or protected from the fire of the enemy. [Sap

;
Siege.]

TRENCHARD, SIR JOHN, Knight, a secretary or
state in the reign of William III., was born in 1650, and
was the second son of Thomas Trenchard, Esq., of Wol-
verton in Dorsetshire, the then head of the antient and
wealthy family of the Trenchards. Anthony ft Wood
gives the following account of Sir John Trenchard's birth

and education :
' was borne of puritanical parents in

Dorsetshire, became probationary fellow of New College
in a civilian's place an. 1665, aged 15 years or more,
entered in the public library as a student in the civil law,

22nd October 1668, went to the Temple before he took a
degree, became barrister and councillour.' (Athenee
Oxnniensps, vol. iv., p. 405, Bliss's edition.) The account
characteristically proceeds, ' busy to promote Oates his

plot, busy against papists, the prerogative, and all that

way.' Trenchard was elected member for Taunton in

Charles II.'s third parliament, which met on the 6th March,
1670, and was dissolved on the 12th of July in the same
year. Anthony 1 Wood erroneously states that he was
first elected in the succeeding parliament, which, having
been called on the 1st October, 1679, was not allowed to

aasemble until the same day and month in 1680. In this

last -mentioned parliament Trenchard took a prominent
part in the support of the Exclusion Bill, and was
generally a zealous member of the opposition party. He
was among those apprehended in 1683, on the suspicion of
the Protestant plot, of which Lord Russell and Sydney were
made the victims. It was told against him that he had
engaged to raise a body of men from Taunton. He denied
this on examination, and Lord Russell also denied all

knowledge of it ; but he was committed to prison. ' One
part of his guilt,' says Burnet, ' was well known : he was
the first man that had moved the exclusion in the House
of Commons: so he was reckoned a lost man." (History

of His (hrn Time, vol ii., p. 357, 8vo. ed. 1823.) He was
afterwards however discharged from prison for want of a
second witness against him. (Evelyn's Diary, vol. hi.,

p. 106.)

After the accession of James II., Trenchard engaged to

support the duke of Monmouth in his foolish invasion, and
on the almost immediate failure of the duke's attempt he
fled into France. (Dalrymple's Memoirs of Great Britain

and Ireland, vol. i., p. 173/) He is said to have been

dining with his relative, Mr. W. Speke. at Ilminster, when
he received intelligence of the defeat of the duke of Mon-
mouth's army at Sedgemoor; he immediately mounted his

horse and advised Mr. Speke to do the same ; he succeeded

in making his way to Weymouth, where he took ship for

France ; and the story goes on to say. 1hat, at the moment,

he was embarking, his friend Mr. Speke was hanging

before his own door at Ilminster. ( Burke's History of the

Commoners, vol. iv., p. 78. j He remained abroad till

things had ripened for the Revolution of 1688.

Trenchard was member for Dorchester in the convention

parliament which placed William and Mary on the throne.

His services to William were rewarded by his being made,

first, serjeant, then chief justice of Chester and a knight,

and lastly, in the spring of 1693, secretary of state. He
received this last appointment at the same time that

Somers was elevated from the attorney-generalship to be

lord keeper; and these two appointments were held of

great importance, as being signs of William's desire to

return to the Whigs, from whom he had for a time alien-
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ated himself. In the spring of the next year lord Shrews-

bury returned to the other secretaryship of slate, and the

government was made completely Whig. Sir John Trench-

ard died on the 20th of April, 1695.

Opposite characters have been drawn of him by Anthony
k Wood and bishop Burnet. The former calls him ' a man
of turbulent and aspiring spirit' Burnet's character of

him is as follows : ' He had been engaged far with the

duke of Monmouth, as was told formerly. He got out of

England, and lived some years beyond sea, and had a right

understanding of affairs abroad. He was a calm and
sedate man, and was much more moderate than could

have been expected, since he was a leading man in a

party. He had too great a regard to the stars and too

little to religion.' The last feature in the character which
Burnet has drawn is illustrated by a story of Wood's. ' An
astrologer told him formerly that he should such a year

be imprisoned, such a year like to be hanged, such a year

be promoted to a great place in the law, such a year

higher, and such a year die, which all came to pass, as he
told Dr. Gibbons on his death-bed.'

TRENCHARD, JOHN, a political writer of some
celebrity in his day, was bora in 1662. He was a member
of a junior branch of the same family as the subject of the

preceding article, and was the eldest son of William
Trenchard, Esq., of Cutteridge in Dorsetshire, by Ellen,

daughter of Sir George Norton, of Abbots Leigh in

Somersetshire. On Sir George Norton's death in 1715,

Mr. Trenchard, his grandson, inherited his property.

The writer of the life of Trenchard, in the ' Biographia

Britannica,' has fallen into the error of making him
the son of Sir John Trenchard, to whom he was but

distantly related. The actual degree of relationship may
be seen in Burke's 4 History of the Commoners,' vol. iv.,

pp. 78, 79. This error has led to others. For instance,

the writer represents him as having been born in 1669,

instead of 1662, Sir John Trenchard himself having been
born in 1650. These mistakes have been copied in

Chalmers's « Biographical Dictionary ' and the « Biographie
Universelle.'

Mr. Trenchard was educated for the law, and was called

to the bar. But his fortune not requiring that he should
follow a profession, he left the bar for what was to him the

more congenial pursuit of politics. The author of the
Life in the ' Biographia Britannica ' says, ' By the decease
of an uncle, and a marriage to a gentlewoman with a
considerable fortune, he came into the possession of a
good estate, and the prospect of a much better, which
also fell into his hands on the demise of his father in 1695,

whom he succeeded likewise in the House of Commons,
being elected a burgess for Taunton in 1695.' A great

deal of this is incorrect. Sir John Trenchard died in 1695,

but Mr. Trenchard's father did not die till 1710. Mr.
Trenchard was elected for the parliament that met in 1695,

but sat, not for Taunton, but for Wareham. And it is

probable that the account of the fortune acquired by
marriage, and by the death of an uncle, is a mistake

arising out of Mr. Trenchard's inheriting, after his father's

death, from his maternal grandfather, Sir George Norton.

In 1698 Mr. Trenchard published, in conjunction with
Mr. Moyle, a pamphlet entitled ' An Argument showing
that a Standing Army is inconsistent with a Free Govern-
ment, and absolutely destructive to the Constitution of the

English Monarchy. The question of a standing army
being at that time seriously agitated, this pamphlet is said

to have produced a considerable effect. It was followed

almost immediately by ' A Short History of Standing

Armies in England.' In 1U99 Mr. Trenchard was chosen
by the House of Commons one of seven commissioners for

taking an account of the forfeited estates in Ireland ; and
he was one of the four who signed the report including the
private estate, or that which had belonged to James H. in

right of the crown, which William had granted to his

mistress, Lady Orkney. A warm debate arose out of this

report in the House of Commons, which is to be read in

the ' Parliamentary History.' The report was approved of

by the House, but gave great offence to the king.

In 1709 Mr. Trenchard published ' A Natural History of
Superstition ;' ' Considerations on the Public Debts ;' and
' A Comparison of the Proposals of the Bank and South

Sea Company.' He published, in 1719, two additional

pamphlets entitled 'Thoughts on the Peerage Bill,' and
'Reflections on the Old Whig.' In 1720 he began, in

conjunction with Mr. Thomas Gordon, a Scotchman, wh
lie had taken some time before into his house, ai
ployed as an amanuensis, a series of letters on political
questions, under the signatures of Cato and Diogenes,
which appeared first in the London, and then in the
British, Journal ; and in the same year, in conjunction
with the same gentleman, he began a paper called tbr
' Independent Whig,' which was devoted to the subjects cf
religion and church government. [Gordon, Thomas. 1

These two series of letters went on till 1723, on the 17th of

December, in which year Mr. Trenchard died. The imme-
diate cause of his death was an ulcer in the kidneys ; tu
he is said, in another account, 'to have thought ten

much, and with too much solicitude, to have done whu
he did too intensely, and with too much vigour and actm't
of the head, which brought upon him many bodily Am-
orders, and is supposed at last to have worn out tat

springs of life.' (Biographia Britannica.)
After Mr. Trenchard's death, Mr. Gordon collected Cato >

letters, and published them in 4 vols. 12mo. In thr

preface to the work, he has sketched the character of hu
friend and benefactor, justifying his eulogy by saying 'thai

he has set him no higher than his own great abilities and
many virtues set him ; that his failings were small, his taleuti

extraordinary, his probity equal to his talents, and that hr

was one of the ablest and one of the most useful men thai

ever any country was blessed withal.' Mr. Gordon aho
published, after Mr. Trenchard's death, the papers whici
had appeared of the ' Independent Whig,' in 2 vols. 12mo
and at the end of the second volume is printed a long Labs
inscription on Mr. Trenchard's tomb, which had proceccM
from Mr. Gordon's pen. This inscription is printed aho in

the notes to the life in the ' Biographia Britannic*.' Mr.
Gordon continued the ' Independent Whig' after the desta
of his coadjutor, and made two additional volumes. Tit
four volumes of the ' Independent Whig,' and 'Cato's Let-

ters,' have both passed through several editions. Tbf
both excited much interest when they were first pubhsbnl
and for some time after ; but are now little read or knowr.

Mr. Trenchard had married a daughter of Sir WULsn
Blackett, of Northumberland, but had no children. Of

his widow we are told, that, 'finding Mr. Gordon «w»
useful in managing her affairs, she continued him in hr
service, was much pleased with his company, and, harm?
paid a decent tribute of tears to the memory of her decesMtf
husband, entered some time after into a second inaniafp
with this ingenious friend and companion, who bad sever*
children by her.' (Biographia Britannica.)
TRENCK, BARON FRANZ VON, was born at Rtx

gio in Calabria, on the 1st of January, 1711. His fnher
was a general in the Austrian service, and took him wheo
only eleven years old to serve in the war against Spun.
At this tender age he was present and actually fought s!

the battle of Melario. He was afterwards sent to thr

military academy at Vienna, and having passed his exami-
nation with great distinction, he was appointed cornet is

the regiment, Palfy. His extraordinary physical strength
united with an uncommon degree of ferocity manifesto
itself very early, and brought him into many difficul-

ties. When only seventeen, his father having reftuoi
to supply him with more money for his extravagancies,
he applied to a farmer in the neighbourhood, and upoc
receiving a refusal there also, he cut the man's brad
off. This affair was hushed up with great difficulty, and
he was sent to Russia, where by his military talents sod
dauntless courage he soon gained the friendship of Marshal
Munnich, and was made captain of hussars. A short time
alter he had received his commission, he attacked a wbolr
Turkish regiment near Bucharest, contrary to the expres
orders of his colonel, with his small troop, and gained t

decided victory. Upon his return the colonel reprimanded
him for his disobedience ; he answered by a blow, which
felled his superior officer to the ground. For this onVncr
he was sentenced by a court-martial to be whipped out of
the regiment, a punishment at that period still inflicted la
Russia upon commissioned officers. While he was awaiting
the execution of this sentence in his tent, he heard that a
brisk engagement with the Turks was taking place, and
Marshal Munnich being near, he called out to the marshal
and asked if he would pardon him, provided he brought
back within an hour three Turks' heads. The marshal ab-

sented, and Trenck immediately leaped upon the first hene
he saw, galloped into the very centre of the enemy, and
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returned to the camp within half an hour with four Turks'
I ads suspended from the pommel ol'his saddle. But shortly
alter he was sentenced to death tor a still greater violation
of discipline, and it was only through Miinnich's influence
Mint his sentence was commuted first into banishment to

Siberia, and at last to six months' hard labour. This pu-
iment he had to undergo at Kiew, and immediately after

retirea to his estates in Croatia. The Austrian pro-

> on the Turkish frontiers being, after the war, infested

) numerous and well-organized bands of robbers, Trenck
rily levied a force of a thousand men among his own

enants, and succeeded in a very short time in clearing the

Sptmtry of these dangerous enemies. A short time after-

tards disturbances breaking out in Hungary on the occasion
)f Maria Theresa's succession to the throne, Trenck offered
lis own and the services of his men, his regiment of Pan-
lours, as he called them, to the young empress. This offer

vas accepted, and Trenck went to Vienna. The disturb-

;nees were however soon pacified by Maria Theresa's heroic

tmduct at Presburg, and he was sent to the army on the
thine and in the Netherlands under the command of Prince
'harles. Here he again distinguished himself by his bravery
'id military skill, but at the same time by his "rapacity and
jrutal ferocity. It was principally Trenck who covered
'rinee Charles's celebrated retreat into Bohemia, and on
II march through Bavaria he took five fortified places in

ess than three weeks. It would lead too far here to relate

lie w ell-authenticated acts of plunder and cruelty which
e committed, but he and his Pandours were as much
readed over the whole empire, as Tilly and his men in the

"hirty Years' War. In the following year he joined the
rtny against Frederic the Great, and after the battle of
ora'u (Sept. 14, 1745) he undertook to take the king by
n prise at Collin, and to carry him off prisoner. In this he
died with great loss of men ; but he got a large booty, as

e captured Frederic's tent and all that it contained, llpon
is return to Vienna a court-martial was held over him,
ome of his own officers accusing him of having received
iribes from the enemy, besides unexampled cruelty and
iWice. At his first, examination one of the judges used
Ome disrespectful expressions towards Prince Charles

;

Trenck, with the fury and strength of a tiger, jumped at

urn, nearly throttled him, and would have thrown him out

if a high window if the guard had not hastened to interfere,

le was confined at Vienna for upwards of a year, when
laroness Lestock, a lady to whom he was betrothed,

fifected his escape by large bribes to his jailers, who con-

ived at his feigning to be dead. He was carried in a
offin to be buried, but as soon as the funeral procession

lad got outside the town gates, he jumped out of it,

overed himself with a cloak, mounted a horse which stood

'repared, and made his way to Bruges in the Netherlands,

vhere he was however soon arrested again, and was taken,

leavily loaded with chains, to Graetz. Here in a fit of

[espondency he took poison, and died October 4, 1747,
caving his great wealth to his cousin Frederic, who how-
ver did not derive much benefit from the bequest.

{Mimoirei du Barm Franz de Trenck, dents par F. de
[Ycnek, 1 vol. 8vo., Paris, 1787 ; Leben und Thaten der

Trencke, von Watermann, 2 vols. 8vo., Leipzig, 18117

;

Himoires du Prince de Ligne, 2 vols. 8vo., Vienne, 1816.)

TKENCK, BARON FREDERIC VON DER, born at

vi'uiigsberg, February 16, 1726. His mother was a von
iershau, and both parents belonged to the most antient

nid wealthy houses in East Prussia. His father had served
•villi distinction as major-general in the Prussian army.
Hie young baron distinguished himself very early by
Extraordinary precocity; in his thirteenth year he was
sntered as a 'student of law and belles lettres at the uni-

rtwty of his native place, and passed the usual examina-
ion with great distinction. One year later he fought a duel
ivith one of the most celebrated swordsmen at Konigsberg,
whom he wounded and disarmed. In his sixteenth year
Count Lottum, one of his relations, and adjutant-general to

Frederic (afterwards the Great), took him to Berlin, where
'he king immediately appointed him cadet, and soon after-

wards, having himself upon one occasion been surprised at

the young man's talents, he promoted him to a cornetcy
in lus body-guard, at that time considered the most splen-

1 and gallant regiment in Europe, in which the rank of

officer was three degrees higher than in other regi-

The king's favour and his own amiable manners
tl him many friends at court, but at the same time

P. C. No. 107r>.

excited envy and malice. The foundation of his cruel fate

is said to have been laid about two years afterwards at a
ball given at the royal castle at Stettin, in celebration of
the marriage of the princess Ulrike, the king's eldest sister,

with the king of Sweden. The youngest sister, the princess
Amalie, is said to have noticed him, to have invited him to
see her at her private apartments, and to have cherished a
violent passion for him ever afterwards. In an unguarded
moment he is said to have boasted of the favours shown
him by his royal mistress. This was reported to the king,
who, although he did not think proper to punish his in-
discretion, took a decided dislike to him, and watched
every opportunity of visiting him most severely for trifling

faults in military discipline. This story, embellished with
many romantic incidents, originates principally with
French writers, who in many instances contradict them-
selves as to dates and other matters. That an imprudent
attachment between Trenck and the princess existed can-
not be doubted ; but that Frederic, violent and passionate
as he was in all his private concerns, should have pre-

tended blindness in so important a matter, and should
even have continued to bestow favours upon the man who
had dishonoured his sister's name, is difficult to credit.

During the war between Prussia and Austria he was
placed on the king's staff, and distinguished himself on
several occasions, particularly when his cousin, Franz
Trenck, attempted to take the king prisoner by surprise at

Collin. A short time afterwards his cousin addressed him
a letter, returning him some of his horses which his pan-
dours had taken upon one of their foraging expeditions.

This circumstance he mentioned in presence of a Colonel
Jaschinsky, who owed him a considerable sum of money,
and who at Berlin was known to be his secret enemy. This
man artfully persuaded him to a correspondence with hia

cousin, he himself undertaking to forward the letters by
means of his mistress, the wife of the Saxon resident,

Madame de Bossait. Several letter passed in this way
open through Jaschinsky 's hands, until he got possession of

one in which some highly imprudent expressions were
found, which he immediately caused to be laid before the

king. The result was, that Trenck was cashiered and sent

prisoner to the fortification of Glatz, not by a formal
sentence, but by an order from the king, who expressed
his intention at the same *ime to keep him there for one
year ; evidence enough, it would seem, that he only meant
"to punish his correspondence with the enemy, 'and no
other or greater crime. At first he was treated according to

his rank, and with all possible indulgence ; but when it was
discovered that he had several times, by bribes, attempted
and nearly effected his escape, he was placed in close con-

finement. On the 24th of December, 174G, he neveitheless

succeeded in making his escape, by the assistance of and
together with Major Schell. With great fatigue and danger
he reached his mother's residence in Brandenburg, whence
he proceeded to Vienna, amply furnished with money. A
strict investigation was ordered by the king, for the pur-

pose of finding out how he had effected his escape ; the

result of whicli was the discovery that large sums had been
remitted to him by the princess Amalie. It is highly pro-

bable that this was the first time that Frederic knew of his

sister's attachment : and from this period must be dated

his intense and obdurate hatred of frenck. In the mean
time Trenck had got into fresh troubles at Vienna, which he

himself principally attributes to the intrigues of his cousin

Franz, notwithstanding he was in prison at the time on a

criminal charge. He left Vienna in disgust, and went to

Russia, wherethrough the recommendation of the English

ambassador (to whom Frederic himself had introduced him
at Berlin, under the flattering title of Matador de ma
jeuneue), he was well received, and appointed captain of

a troop of hussars. Here he might have lived peaceably

and content, being in high favour with the empress, and
having acquired considerable wealth through a legacy of a

Russian princess ; but the Prussian ambassador, Count
Goltz, left nothing undone to injure him, pretending that

he acted thus in accordance with instructions from the

king his master. His cousin at Vienna, who was now dead,

had made him his heir. Upon this he determined to leave

Russia ; and after having visited Sweden, Denmark, and

Holland, he returned to Vienna to take possession of his

inheritance. Fresh difficulties awaited him there. His

cousin's estates were under sequestration, and alter vex-

atious and expensive suits he agreed to a compromise, by
e
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which he received 75,000 florins, and the appointment of a
captaincy in a regiment of hussars. In 1748 he went to

Prussia to visit his family ; and at Dantzig, when on the

point of embarking for Sweden, owing to some hints of

impending danger which he had received, he was arrested

by a party of hussars, and taken prisoner to Berlin. He
was at first treated well, but his intemperate language, and
even threats against the king, hurried on his fate. He
was taken to Magdeburg, and confined in a cell under-

ground, and almost without light. His sufferings, and his

bold, desperate, and almost successful attempts to escape,

may be read in his own Memoirs. After two soldiers had
suffered death for conniving at his attempts to regain his

liberty, and several other plots had been discovered, a
prison was at last built on purpose for him, in which he
was chained to the walls with fetters of sixty-seven pounds
weight. Here he remained above four years more, till at

last his relations succeeded in softening Frederic's obdu-
racy ; and on the 24th of December, 1763, he was released

upon condition of leaving the kingdom. He went first to

Vienna, where he was again arrested on account of his

violent language against Frederic. The emperor however
having convinced himself by a personal interview that his

words were the mere outbreak of unmeaning rage after his

dreadful sufferings, set him free, paid him the arrears of his

salary as a captain, and advised him to retire in order to

recover his health and his spirits. He settled at Aix-la-

Chapelle, married a daughter of the burgomaster De Broe,

and commenced business as a wine-merchant. He went
several times to England upon commercial affairs, but not-

with standing all his exertions his affairs did not prosper,

and he became a bankrupt. After this new misfortune he
wrote articles of rather a democratic tendency for several

periodical publications; and in 1787, after the death of

Frederic the Great, he published his Memoirs, for the

copyright of which he received a very large sum. From
that time he became for a time a distinguished person in

the world. His book was translated into almost all Euro-
pean languages ; the ladies at Paris, Berlin, and Vienna
wore rings, necklaces, bonnets, and gowns a laTrenck, and
not less than seven different theatrical pieces in which he
was the hero were brought out on the French stage. The
year following he once more visited Berlin ; but although
he was kindly received by the king, it seems that he was
disappointed in his expectations, and he returned to Aix-
la-Chapelle, where he commenced the publication of a
weekly paper, under the title of ' L'Ami des Hommes,' in
which he proclaimed himself a champion of the new
French doctrines. Meeting with little encouragement, he
went to Paris in 1792, joined a Jacobin club, and was
afterwards a zealous adherent to the Mountain party,

which nevertheless betrayed, accused him, and brought
him to the guillotine on the 25th of July, 1794. Yet on
the scaffold, and in his sixty-eighth year, he gave proofs of
his ungovernable passions. He harangued the surrounding
multitude, and when his head was on the block he once
more attempted to give utterance to his vehemence, and
the executioner had to hold him by his silver locks to meet
the fatal stroke.

(Friedrich Trenk's Aferkwiirdige Lebcnsgeschichte von
thin selbst beschrieben, 2 vols. 8vo., Berlin, 1787 ; Medita-
tion* du Baron de Trench dam sa Prison a Mugdebourg,
avec un preci* historique de ses malheurs, 1 vol. 8vo.,

Paris, 1788 ;
Denhcitrdigkeiten von Freyherrn von Dohm,

Berlin, 1812 ; D. Thiebault, Fridiric le Grand, ou Souve-
nirs de vingt an* de scjour d Berlin, 2 vols. 8vo., Paris,

1801 ; Leben und Thueten der Trenke von IVaterinann,
2 vols. 8vo., Leipzig, 1837.)

TRENT. [Tyrol.]
TRENT, COUNCIL OF, CONCI'LIUM TRIDENTI'-

NUM, the last oecumenical council of the Latin or
Western Church, was first convoked by a bull of Pope
Paul III., dated May, 1542, for the avowed purpose
of restoring peace to the church, distracted as it was
by the schism of Luther and the other reformers. The
papal legates, one of whom was Cardinal Reginald Pole,
proceeded to the town of Trent, which was fixed upon for

the meeting of the assembly, being a kind of neutral
ground between Germany and Italy. The pope hud en-
joined them to invite all Christian princes, and especially

the king of France, and Charles V., emperor of Germany
and king of Spain, to send to Trent the bishops of their

respective dominions. But neither Francis nor Charles,
|

who were then at war with one another, appeared T*r.

willing to comply with the pope's request; and t:..

legates, not finding a sufficient number of prelates a**n.-
bled, did not open the council. Meantime Charles V. » »•

negotiating with the German Protestants, who had aJreaj.'-

three votes in the college of the electors of the rmuir.
namely, those of the electors of Brandenburg and of Si i •

ony, and of the elector palatine, and now claimed a four-
vote, which would have assured them the majority, b*tr

:

that of Hermann, archbishop of Cologne, who had "secedr

.

from Catholicism. This claim however was overruled. •'.«

the clergy of Cologne adhered to the antient faith. >

appealed to the emperor and the pope. The pope execu
municated and deposed the archbishop, and ordered
chapter to make a new election, and the emperor
troops to expel Hermann and instal the new archtivS-
elect. Charles however still persevered in his hop^.i
object of effecting a union between Protestants and Ca* -

lies : he devised conferences or consultations for the r«.i

pose, to which he invited theologians of both parties, t-
•

all to no purpose. He also held forth the prospect oi .

general council ; but the Protestants replied, that as re-
assembly was to be composed of Roman Catholic y. -

lates, they would not recognise its authority, wliich n
of necessity be hostile to them and their doctrines. Cha:
however stood in need of the Protestant princes, in oni-

to be enabled to manage the affairs of the empire, and -

carry on his war against the Turks. He knew alto tra
his rival, Francis of France, who was persecuting the II.-

guenots in his own dominions, was secretly instigating t;

German Protestants to resist the emperor. Charles re-
voked a diet at Speyer in 1544, in which a kind of tt u
quo concerning the material interests of the people
clergy of both communions was agreed upon, until a fot :-

diet should decide permanently on the settlement of 1

points of contention. The pope was angry at this. wh.
he considered a weak condescension on the part of Chaii,
and he wrote to the emperor, in August, 1544, a strt 'j

letter of censure. Meantime the peace of Crespy, bet«--
Francis and Charles, having removed some of the obstac •

to the opening of the council, Pope Paul sent again t

legates to Trent to proceed to instal the assembly, wh>
ceremony took place on the 13th of December, 1545. O

.

four archbishops, twenty bishops, five heads of rnotfc- -

orders, three papal legates, and an auditor, besides the i

perial orators or envoys, were present on that day. >
other prelates afterwards gradually joined the as&eoj.
After hearing mass and a sermon in the cathedral.
prelates, being seated, were asked by Cardinal del Moi •

first papal legate and president of the council, whether
pleased them, « for the glory of God, the extirpation .

heresy, the reformation of the clergy and people, and t.

downfall of the enemies of the Christian name, to resc!
and declare that the Sacred General Tridentine Coun
should begin and was begun ?

' To which the assemli

,

fathers replied singly ' Placet.' It was next resolved
the same form that the first session should be holdcn
the 7th of the following January. Te Deum was th
sung; and the fathers, having taken oft' their pontitio
robes, returned to their respective dwellings. Coromittt
were appointed to regulate preliminary matters of fo.

and proceeding. The French bishops insisted that to t.

title of ' Oecumenical Tridentine Council ' should be ad_
the words ' representing the Universal Chun h,' as h-
been done at Constance and Basle. The legates how t \

opposed this as inopportune, and tending to alienate »: .

more the seceders from the church. It was also re-roe : -

bered that the councils of Constance and of Basic !>

added the declaration that • the council held its ant In:. .

immediately of Christ, and was above all other disrniiu^
the papal dignity included.' This would have been uh* -

ing a delicate point, and the legates avoided it by olsen .
-

that the council of Constance had assumed a right i'

supremacy because at that time the church was in am-,
of schism between several pretenders to the papal
and as for the council of Basle, that assembly, artei . .

quarrel with Pope Einrenius, was no longer considered ..

legitimate. The words suggested by the French bish< . .

were ultimately left out.

Another preliminary question was, whether the w.
should be given by nations, so that the prelates of ,a
nation should have only one vote all together, or b\ i

dividual*. The legates insisted upon the latter mode LVi ^
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idopted, and they earned their point, a matter of import-
iiice when it is considered that the Italian bishops were
>roportionally more numerous than the rest.

The council had been professedly convoked for two great

injects : one. the definition of the dogmas of faith, and the

ondemnation of heresies, and the other the reform of the

hurch in matters of discipline and jurisdiction. The Ger-
nau bishops, supported by the envoys of the emperor, urged
hat the labours of the council should begin with the

ituiness of reform, as it was the relaxation of discipline

hat had first occasioned the present schism in the church,

,nd that the only chance of reclaiming the seceders was to

aanifest an earnest will to reform abuses before proceed-

ng to condemn them and their tenets ; that if the council

id not take in hand speedily the work of church reform,

lie lay powers would take it up themselves, to the manifest

kjury of the ecclesiastical authority. The bishop prince

f Trent spoke at length on this side ; as, being on the

hreshold of Germany, he was acquainted with the state of

pinions in that country, and the majority of the prelates

eemed to incline to his opinion. The papal legates however,

upported by the Italian prelates, were of opinion that the

Ouncil should begin with defining the dogmas, as that

•as the highest task, and ought to be first attended to,

ecause faith is the foundation of all moral virtues; that

he outer}' about reform was well known to be mainly
irected against the court of Rome and its jurisdiction, and
(as an indirect attack upon the authority of the sovereign

mut iff, towards whom it would be more reverent to leave

lim the initiative in correcting the abuses of his own
murt, while the council was attending to the graver

[ueutions of religion, otherwise dissensions would arise

•etween the head and the body of the church, only to the

xlvantage and satisfaction of heretics. Would the bishops

issume the functions of judges over their supreme pastor,

,nd proclaim the superiority of the council above him, as

hose of Basle had done? The pope could not, either

n respect of his dignity or his conscience, submit to such

.n assumption, and would resist it strenuously, as it tended

lot only to overthrow the pontifical authority, but also to

hrow trie whole spiritual hierarchy and the church itself

nto disorder and anarchy. After a lengthened discussion

Cardinal del Monte, the head legate, acknowledged the

xistenee of many abuses ;
but, he said, the abuses were

o be found not only in the Roman court, they existed in

II orders of persons and in all ranks of ecclesiastical digni-

ies ; that he should therefore give the example of renounc-

tig his pluralities and curtailing his establishment and

educing his expenses, and he hoped other lathers would

lo the same for the edification of the Christian world,

fliis produced a strong sensation in the assembly, and the

lishop prince of Trent said that he was ready, if the coun-
cil so pleased, to renounce the see of Brixen, retaining only

hat of Trent ; but the proposal was not responded to by
he other prelates, and at last, in order to conciliate all

larties, it was resolved that the two departments of doc-

rine and discipline should be proceeded with simulta-

leously, that for every sitting congregation engaged in

liscussions on dogma, there should be another concerning

reform of discipline ; and this resolution was at last

eed to by the pope.

"he council, at the beginning of its regular session, un-

lertook to define first of all what were the sources of

wthority in matters of faith. It declared that the Catholic

loctnnes are contained in the authentic books of the Old

»nd New Testaments, and also in the traditions concerning

faith and morals which are preserved in the Catholic

church. This was a condemnation of Luther's assertion

that all the doctrine of the Christian faith is contained in

the Scriptures, and that unwritten tradition is not to be

held as authority.

The council next proceeded to define the dogmas of

(kith, such as those of original sin, predestination, grace,

and free will, the definition of which may be seen in the

catechism published by the name of ' Catechismus ad

Parochos,' or ' Catechism of the Council of Trent,' which is

translated into most languages.

While the council was thus occupied, Luther, the imme-
diate originator of all this controversy, died at Eisleben in

Saxcny, in February, 1546. Shortly after war broke out

between the emperor Charles V. on one side, and the duke

of Sa\onv and the landgrave of Hesse on the other, and the

W assembled at Trent were at one time alarmed for

their own safety. The war however having rolled on
towards the north, the council continued its labours, and
propounded the doctrine of the church concerning the
sacraments, which they stated to be seven in number,
namely, baptism, confirmation, the eucbarist, confession or
penitence, extreme unction, ordination, and matrimony

;

and afterwards they proceed to treat of each of them
seriatim, laying down the orthodox doctrine and anathe-
matizing the discordant tenets of the Lutherans. Zwing-
lians, and other heretics. At the same time the council
proceeded with discussions on subjects of discipline and
reform. The question of pluralities proved a most difficult

one to settle. The Spanish bishops made a strong remon-
strance against the abuses of pluralities and non-residence,
and wished the council to pass at once severe decrees
against both. The legates proposed that the pope should
take into his own hands the task of reform, and they wrote
to Rome accordingly, and the pope directed a bull to the

council by which he referred the matter to himself. This
bull met with great opposition and was a source of mis-
understanding between Rome and the council. At last, in

March, 1547, the legates suddenly closed the session, which
was reckoned the seventh since the opening of the council,

and in virtue of the authority they held from the pope
they transferred the council to Bologna, under the plea
that a contagious disorder had broken out in the city of

Trent. The majority of the prelates assented, but there
were eighteen bishops, chiefly of the dominions of the em-
peror, who refused to leave Trent. The others followed the
legates to Bologna, where, alter opening the session, the
council was adjourned sine die. Charles V. protested

against the meeting of Bologna, which he did not acknow-
ledge as a council, and insisted upon the council being
restored to Trent.

In 1559 Pope Paul III. died, and his successor Julius

III. again convoked the Council at Trent, in May, 1551.

Not many prelates attended. The French king, who was
at the time on bad terms with the pope, on account of the
disputed possession of Parma, forbade his bishops to re-

pair to Trent, on the plea that they could not go there in

safety ; and he talked of convoking a national council in

France. The Council of Trent proceeded however to de-
fine the doctrine of transubstantiation, the Lord's Supper,
and the mass, and afterwards that of confession and the

other sacraments. At the same time decrees were made
concerning points of discipline, touching the episcopal
jurisdiction, the appeals to Rome, and other such matters.

This session of the Council is remarkable, inasmuch as

there were present ambassadors of Maurice, elector of
Saxony, of the elector of Brandenburg, and several Pro-
testant divines from Wittenberg and Augsburg, who.
having obtained a safe conduct from the Council, were re-

questing a conference on the controverted doctrines. But
the news of the revolt of Maurice of Saxony against the

emperor, and of the progress of his arms in the spring of

1552, scared away most of the prelates, and Pope Julius

soon after prorogued the Council by a bull, and the legates

returned to Italy. The president, Cardinal Crescenziorwho
had been some time infirm, died on arriving at Verona.

This prorogation of the Council continued for ten vears,

during which period three popes died in succession, Julius

III., Marcellus II., and Paul IV. At last Pius IV. being
elected, began to think seriously of re-opening the general

council, of which the church seemed to stand more in

need than ever.

In 1561 Pope Pius IV. having issued a bull for the re-

opening or resuming the sessions of the Council at Trent,

the Fathers gathered again in that town, and on the 18th

of January, 1562, the session was solemnly opened in the

cathedral of Trent by the papal legates, one of whom, the

Cardinal Gonzaga, was named president by the pope. One
hundred and twelve, consisting of archbishops, bishops, and
mitred abbots, were present, besides the cardinals. The
orators of the various states were also present. The arch-

bishop of Reggio, after delivering a sermon, asked the

Fathers 'if it was their pleasure that the holy, oecume-
nical, and general Tridentine Council be celebrated accord-

ing to the tenor of the letters of the Holy Father and Lord
Pius IV., and that those matters be treated in due order

which, on being proposed by the papal legates and the

president of the Council, shall appear to the holy synod

fit and suitable to relieve the calamities of the times, to

restrain the evil tongues of slanderers, to correct the
2B 2
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abuses of morals, to cure the church of its evils, and to

bring about the peace of Christendom.' To which all an-

swered * Placet,' with the exception of the archbishop of

Granada and the bishops of Leon, Orense, and Almeria in

Spain, who objected to the words ' on being proposed by the

legates,' as restricting and trammelling the deliberative

faculties of the assembly. It was in fact a question on
the right of initiative, as it is called in our days. After

some debate the words were approved. The next dif-

ficulty was started by one of the r rench envoys or orators,

De Lansac, supported by the imperial envoys, who wished

that the present council be called a new one, and not a
continuation of the former. As the Protestants had refused

to acknowledge the early acts of the Council, the declaring

the present Council to be a continuation of the former was
like shutting the door against reconciliation with them, an
extremity (headed by the court of France, where the

Huguenots were powerful and threatening. The pope had
purposely employed the word ' resuming ' as a middle term,

and he maintained his point.

The Council now proceeded to regular business. The
legates proposed several questions of discipline, the prin-

cipal of which were—to render obligatory the residence of
ordinaries in their sees and of incumbents in their parishes

;

2, that no one should be admitted to priestly orders with-

out a benefice ; 3, to provide against vicious or ignorant
incumbents ; 4, to legislate upon the validity or nullity of

clandestine marriages ; 5, to remedy the abuse of quaestors,

or distributors of indulgences. The first question, that of

residence, gave rise to warm discussions, and was at length

adjourned to a later period. With regard to the question

of ordination, it was decreed by the Council that no one
should be ordained without being provided with cither a
living, patrimony, or pension sufficient for his maintenance
as a priest ; such a living, patrimony, or pension not to be
resigned, alienated, or taken away without leave from the

bishop. Bishops were empowered at the same time to

unite poor livings into one, and to oblige the parishioners

to repair the parish churches. It was decreed also that the

conferring of clerical orders, the testimonials, seal, &c,
should be gratuitous on the part of the bishop and his

court, and the notary fees were fixed at a very low rate.

With regard to those incumbents who proved unequal to

their ministry, if through ignorance or infirmity, the bishop
was to give them proper coadjutors ; and if through mis-
conduct, he was, alter trying admonition first, to administer
condign punishment. As many lay persons were possessed of
benefices, the Council decreed that every holder of a
benefice in a cathedral or collegiate church should be
obliged to take the order corresponding to his ministry, and
that no one could vote in the chapter unless he were a
subdeacon ; that no one should be ordained bishop unless

he had been at least six months in holy orders, and was a
doctor of divinity, or had testimonials fiom some university,

or, if a monk, from the superiors of his order, of being qua-
lified to expound theology and canon law.

Dispensations used frequently to be obtained from
Rome on false pretences. It was decreed that all dispensa-
tions should be examined by the respective ordinaries, who
were to ascertain the truth of the ground on which they were
granted. Bishops were likewise enjoined to look to and
watch strictly the proper administration of charitable

funds and pious bequests; and in particular instances

they were to act as executors. Notaries were subjected

to examinations in all such matters. The pain of ex-
communication was pronounced ipto facto against every
one, without any distinction of persons, who should usurp
or detain any property, right, or emolument belonging to
any church, benefice, Mont de Pitte, or other pious and
charitable establishment, until he should make full restora-
tion and receive absolution from the pope. This gave rise

to serious objections, especially on the part of the French
parliaments, who asserted that the Council had exceeded
its powers, and had encroached upon the rights of the civil

authority.

The subject of the quaestors, or deputed distributors of
indulgences and receivers of the alms of the faithful to be
applied to pious purposes, came next before the Council.
It was owing to some of these men that the great schism of
Germany and Switzerland had originated. The abuse
was notorious, and a remedy was necessary for the honour
and the very existence of the church. Many fathers of the
Council were for abolishing altogether the office of

quaestor, as a source of unavoidable coiruption ; ©tb«r*

were for circumscribing it by giving to each quaestor s_->

adjunct appointed by the ordinary, who was to deri*r

no profit whatever from the sale. It was represented ih«:

former Councils, such as that of Vienne and Lyon, hsui a -

knowledged the abuses of the quaestorship, and had ir-

strained them by enactments. While the fathers were <!.-

bating, the bishop of Lanciano arrived at Trent from Rr rr..

with communications to the legates that it was the poj. .

wish that the office of quaestor should be entirely supprvw- L

The decree of abolition was then carried unanimously. .

serving to the ordinaries or chapters the faculty of puGii-i

ing at due seasons the indulgences of the church, will-

any remuneration, and to receive the voluntary oblatr »•

of the faithful and apply them to charitable purpff
This measure of reform was one of the most effect r. •.

which were carried in the Council of Trent.

Meantime the Committee of the Council appointed'"
examine matters of dogma and ceremony, proposed se\m
questions concerning the use of the communion and :'-

mass. The court of France and the emperor wished the >i-.

of the cup to be granted to the laity, in order to rcmov<. :

least one of the points of contention with the Protestun!-

the envoy of the duke of Bavaria suggested more? •

the expediency of allowing marriage to priests. I";-

which Cardinal Sforza Pallavicino, the orthodox hi»t.

of the Council, exclaims with an expression of woodr
that it appeared as if Catholic princes fancied that <-

Council was assembled for the purpose of pleasing ratN

than condemning heretics! After much discussion ''•

Council decreed that laymen and non-officiating i-hun

men were not obliged to communicate under both fours

and in reply to those who wished to take the sacrament _•

both, it was decided that the question should be rcirri:

to the Roman pontiff, who would settle it for the best ».

vantage of the Christian world.

On the subject of the Episcopal institution, a gr»«
?uestion arose which threatened a schism in the assembV
t was, whether the bishops held their ordination by drii-»

institution, or whether they held their faculty from 1V
pope as Vicar of Christ. The archbishop of Granada •

the head of the Spanish bishops maintained the fint d. •

trine, namely, that a bishop held his see by divine n*t

.

whilst most of the Italian bishops and the general* of c> -
i

nastic orders asserted that although the Episcopal chu»
ter was indelible, the jurisdiction of a bishop over any p*- !

ticular diocese was liable to change at the will of >'

Roman pontiff. Lainez, general of the Jesuits, upoVr .

great length on the subject. He asserted that the Episcci*
order or character is distinct from the Episcopal jurad;

tion ; the first, being from God, is imparted at the nwmr'
of consecration, while the second is held by the bishop *

commission from the pope, who is the Vicar of Christ, a:

the first source of all ecclesiastical authority upon cir.

and who can bestow the same jurisdiction upon any oth-
-

clergyman. This doctrine of Lainez met with much op;«
sition, especially from the Spanish prelates, who said tt

.

the Jesuit wanted to extend the authority of the pcp< *

the expense of that of the bishops. The settlement of :>

canon upon this question was deferred till after the arm-
of the Cardinal de I-orraine, a learned canonist and a c?

-

influential person at the court of Fiance, who was anxiou : •

expected at Trent. He arrived about the middle of .V
vember, accompanied by fourteen French bishops, tfcr>-

abbots, and eighteen doctors of divinity, mostly fiom v
Sorbonne. He was received by the papal legates and *S
other prelates with marks of the greatest respect. An-
the first introduction and congratulations, the cardrai.

made known that his instructions from King Charles I\
and the queen -mother, Catherine de' Medici, were to *»
of the Council, 1, That the use of the cup in the eorartt-

nion should be granted to the laity all over the kingikrc
of France. 2, That the sacraments should be administer*-,
in the French language. 3, That in the parish ehurcba
prayers should be said in French, and the catechism b«

taught in the same language. 4, That the psalms shouiJ
be likewise sung in French upon a version appro\ ed by tin

bishops and the universities. 5, That some means tx
found to prevent the licentious life of many churehmes.
and that if no other could be agreed upon, at least it it
enacted that holy orders be conferred only upon prncm
of mature age. 6, That moreover if any proposals sboc'ti

be started in the Council, for the love of peace and the rr-
j
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tion of the unity of the church, to make some conces-
na to the seceders from its bosom in those matters which
d not interfere with the word of God, such for instance as

the rusu-iiage of priests or the alienation of the church .pro-

perty \\ hich was already in the hands of the Protestants : in

rdl biK-h matters the ambassador of the French king and
French bishops were instructed always to exert themselves
in fax our of concession. And if such concessions should be
granted by the Council for the recovery of so many noble
provinces which had been torn from the body of the
"lurch, the king and the queen-mother promised in their

ie, as well as in the name of the other princes of the
blood, that they would accept the decrees of the

meil and oblige all their subjects to conform to them,
(tide these, the French ambassadors were also instructed

to petition the Council against pluralities and non-resi-

dence, against benefices without duties, against the abuse
of exacting fees for the administration of sacraments and
other spiritual assistance, against the practice of resigning
benefices or sees in favour of particular individuals; and
to request also that no first-fruits and tenths be exacted
upon benefices, in short, that a complete reform should be

in the temporalities of the church, so as to remove
thing that savoured of avarice or simony, or other in-

ted practices ; and lastly, to urge upon the assembled
crs the necessity of defining clearly and explaining to

people the pure doctrine of the church concerning the

of images, relics, and indulgences, and the practice of
Igrimages and of pious fraternities.

All these matters, being ranged under thirty-four heads,
w ere laid before the Council at the beginning of the year

{563, by Renaud Ferrier, president of the parliament of
Pari.--, and orator to the Council, as petitions on the part of
the French king. Both Ferrier and the cardinal of Lor-

In the month of March ( 1503) the two most distinguished
of the Papal legates at the council, Cardinals Ereole Gou-
zaga and Girolamo Seripando, died at a short interval from
each other. Their loss was greatly felt, for they were
both learned, t.mperate, conscientious, and irreproachable.
Pope Pius IV. substituted for them Cardinals Moronc an J
Navagero, and appointed Morone to be president of the
council.

In July of that year the Council issued its canon on the
subject of residence. Without entering into the question
of divine right, it enjoined all bishops, archbishop*, and
cardinals having the charge of a see or cathedral church,
to reside personally in their respective cathedrals through-
out the year, and more especially during the Lent, Advent,
Christmas, Easter, and other solemn festivals, except in

cases of urgent necessity, through motives of Christum
charity, or ' for the evident advantage of the church or
commonwealth,' and then not without the written appro-
bation of the pope or of the metropolitan. The same
decree was extended to incumbents of parishes.

The Council issued a canon concerning the doctrine of
the institution of bishops. It stated that there is a hier-
archy in the church, instituted by divine oidination, and
consisting of bishops and presbyters and other ministers

;

that bishops are superior to presbyters, and have the power
of ordaining and confirming, which is not given to the
others

; that the only legitimate bishops are those ordained
by the pope or by other ecclesiastical and canonical
authority, which last expression alluded to a custom that
prevailed in Germany, w here some metropolitans appointed
their suffragans without an express commission from the
pope. At the same time a decree of discipline was
annexed to the canon of doctrine. After several pre-
visions for the proper administration of the churches, it

raine supported them in eloquent but general terms, in- was decreed that in every episcopal church there should
be at least one seminary for the education of candidates
for holy orders, and regulations were laid down for the
economy, discipline, method of instruction, and the choice
of teachers of such establishments. This was another
very beneficial enactment of the Council.
The Council next laid down the doctrine of the Catholic

church concerning marriage, which it reckons as one of
the sacraments. Among other articles on this subject, it

condemns polygamy as contrary to divine law, it forbids

persons in holy orders contracting maniage, and it states

marriage to be indissoluble, even after the adultery of one
or both of the parties.

On the important question of clandestine marriages, that
is to say, marriages contracted before w itnesses "without
the intervention of the parish priest, the Council decreed
that in future no maniage should be considered valid w hich
was not contracted before the parish incumbent or before
another clergyman duly deputed by the incumbent, or by
the ordinary, and in presence of at least two witnesses
besides, and that their names, as well as the names of the
married parties, and the date of the celebration of the
marriage, should be entered into a register to be kept
bv every parish incumbent. The Council explained
also what were the cases of relationship and other
canonical impediments to the contracting of marriages,
and although it did not condemn altogether the practice of
dispensations being granted by the pope in particular

instances, it recommended that such dispensations should

be granted rarely, gratuitously, and on proper and sufficient

grounds.
Hitherto the secular princes had insisted upon reforms

of the church and clergy ; now the pope and court of
Rome urged the Council to make reforms affecting the
princes and their courts. According to instructions re-

ceived from Cardinal Borromeo, the pope's minister at

Rome, the legates laid before t he assembly several motions,
chiefly in support of the ecclesiastical immunities. The
following were among the principal heads :—That church-
men should not be summoned before the lay courts.

That the lay courts and magistrates should not inter-

fere in causes of matrimony, heresy, tithes, patronage,

patrimonial benefices, ecclesiastical fiefs, the temporal
jurisdiction of churches, nor in any cause, civil, criminal,

or mixed, pertaining to the ecclesiastical courts. That
churchmen should not be liable to pay taxes, tenths, forage,

or subsidies of any sort, either on the property ofthe church

or on their own patrimonial property, fhat the property

of the church, moveable and immoveable, of every sort.

bis>tiii^ upon the absolute necessity of a thorough reform.

Riul of restoring the church to its antient purity, depicting

th vivid colours the fearful calamities, the civil and reli-

aus wars, the bloodshed, disorders, and anarchy which
traded a great part of the fair kingdom of France,

owinir to the protracted schism. The tone and the parti-

culars of these remonstrances agreed in general with those

of the envoys of the emperor; but they were opposed by
the Italian prelates, who thought that most of the petitions

were derogatory from the authority and dignity of the Roman
tec. Parties ran high, and reproaches and recriminations

• were exchanged with acrimony. The papal legates, espe-

cially the Cardinal Gonzaga of Mantua and Cardinal Seri-

pando, endeavoured t" smooth down contention and to

conciliate hostility. On the question of residence being
again agitated in the Council, it was urged by the Spanish
prelates that the bishops were bound to reside in their dio-

peses • by divine law,' and the Cardinal of Lorraine and the
other French prelates seemed disposed to agree w ith them.
This was treading upon the old ground of dispute concern-
ing the divine institution of bishops, and the papal legates

• wished to avoid the controversy. Long and animated dis-

cussions followed, projects and counterprojects of a decree
1 were proposed, and it was not till July that the Council
came to a resolution. During the debates the legates

having said that the pope had authority to govern the
universal church, the orators of the French king, Lansac
and the president Ferrier, objected to this, as being con-
trary to their opinion and that of the church of France,

(hai the Council was above the pope, an opinion which
Ferrier sup-ported by quoting the Council of Constance.
Upon this Cardinal Seripando observed to Ferrier that the

Case was not in point, as at the time of the Council of

Constance there was schism among various pretenders to

Hie papacy, and no certain undisputed pope, and that

therefore it was required for the council to assert its supre-
macy, in order to act as umpire ; whilst now there was a
legitimate undisputed pontiff', who could never allow his

supremacy to be disputed, and that they, the legates, were
ready to defend his supreme authority as the representa-
tive of Christ on earth even w ith their lives. The Cardi-
nal of Lorraine, alarmed at the progress of the Huguenots,
«s they were called, in France, and at the murder of his

brother the duke of Guise, became anxious to bring to a
conclusion the business of the Council and return to court,
and he therefore drew nearer to the legates and separated
himself from Ferrier and the other envoys of the Sorbonne
wOallican school.

Digitized byGoogle



T R E 190 T R E

tithes and other rights, should be held as sacred from the

hands of the lay powers. That all letters, citations,

sentences, and excommunications, from the ecclesiastical

courts, or from Rome, should be promulgated and executed

without requiring any exequatur or permission from the

civil power. That neither emperor nor king nor any other

prince should interfere with the said courts or with the

tribunal of the Inquisition, but should, when required, give

them the assistance of the secular arm.

The above demands put forth by the legates raised a

storm on the head orthe Council. The emperor Ferdinand

wrote, that he would never submit to have his jurisdiction

curtailed either by laymen or churchmen. The French

envoys went much further. Ferrier appeared before the

Council on the 22nd of September, and in the name of-

King Charles IX. solemnly protested against what he

called an attempt to infringe upon the usages and liberties

of the Gallican Church, and the antient prerogatives of

the most Christian king. He added, that these liberties

and prerogatives had existed for ages previous to the first

publication of the canon law, that they were founded upon
holy writ, the antient councils, the laws of the early

Christian emperors, and the custom of the kingdom. He
then launched into a violent invective against the corrup-

tions and ambition of churchmen, exhorting the fathers to

begin by reforming themselves, and to imitate the ex-

ample of Ambrose, Augustin, and Chrysostom, who had
fought and conquered heresy, not by worldly arms, but by
prayer and exhortation, by sound preaching, and by the

good example of their own lives. Ferrier, having con-

cluded his speech, was desired by the president to retire,

when many of the fathers strongly condemned the language

of the French envoy. Ferrier printed his own speech,

adding an apology to it ; an anonymous divine wrote against

Ferrier, condemning, among other things, as heretical, his

saying that kings derived theirpower from God, and not

through his vicar on earth. The Cardinal of Lorraine,

who was absent, having gone to Rome, also disapproved

of Ferrier's language when he heard of it. The pope
however wrote to the legates, recommending moderation

and conciliation, and censuring the too vehement zeal

exhibited in the dispute with Ferrier. But Ferrier, having

taken offence at some strong expressions of the legates,

and of De Grassi, bishop of Montefiascone, had already

left Trent for Venice, where his colleagues had pre-

ceded him, and he never after returned to Trent. King
Charles approved Ferrier's conduct both in protesting and
in withdrawing from the Council, and the Cardinal of Lor-
raine was censured in France for having become, as they
said, too much Italian and Romanist since his visit to Rome.
Pope Pius however directed his legates to withdraw the

obnoxious motions, and to content themselves with a gene-
ral admonition to all Christian princes, which was adopted
by the Council, exhorting Ihem to respect and cause to be
respected the rights and immunities of the church, and the

constitutions of the popes and councils in favour of eccle-

siastical persons and ecclesiastical liberties. Thus another
very delicate question was settled by the prudence and
moderation of Pius IV. But the obnoxious principles

started by his legates were revived by his successor Pius
V. and promulgated by him in the famous bull ' In Ccena
Domini.'
The Council now drew to its conclusion. A number of

canons concerning doctrine as well as discipline were passed

:

other minor points were referred to the decision of the

pope. The doctrine of purgatory and indulgences, and of

the benefit derived to the departed souls from the prayers

of the living, was confirmed. The invocation of the saints

who intercede with God on behalf of men, and the venera-
tion for their relics, were likewise adopted : the images of
Christ and the saints were to be retained and venerated in

the churches for the sake of those whom they represent, at

the same time that no meretricious ornaments or other
sensual enticement was to be mixed with the devotional
practices. Severe penalties were decreed against church-
men having concubines, against simony, against pluralists

of livings with cure of souls, and against duellists. Several

retaliations were made for the proper examination and
selection of candidates to vacant sees, or to livings with
cure of souls. The bishops were enjoined to make a visita-

tion of their dioceses once every year with a modest train

and retinue, and they, as well as the parish incumbent, to

preach every Sunday and other solemn festivals. No one

was to be appointed to a benefice with cu/e of souls under
twenty-five years of age. Criminal charges against *

bishop to be judged by the Roman pontiff. Provincial
synods to meet once every three years, and diocesan synod*
every year. The council passed several constitutions f<w

the strict discipline of monastic houses of both sexea, art:

the reform of abuses which had risen in them. It per-
mitted at the same time the mendicant orders to »cqtnr»
real property, although that was originally forbidden lr

the rules of their founders. Only the Capuchins and tb»
' Minori Osservanti' were excepted, at their own reques.
from this indulgence, as they declared that they
continue to live in poverty according to their origim
rules. A decree was passed by which all former decrm
which had emanated from the Council concerning discrphi.*

and reform were to be understood ' save always the hj-

thority of the apostolic see.'

These and other canons being passed, in the beginninr
of December, 1563, the cardinal legate, president of tSr

Council, asked the fathers whether it was their will tfvi

the Council should be closed, and that the legates, in tlv

name of the assembly, should ask of the pope the confirm;-
tion of their decrees. The fathers assented, all except tr-

Archbishop of Granada, who agreed as to the closing of tK
Council, but would not ask for the papal confinnatiot-
Solemn thanksgivings to God were then sung in chor_~
by the whole Council; and prayers were said for Pope FVi.

IV., for the emperor Ferdinand, and for all other ortbodi-i

kings, princes, and republics, as well as prayers for ti -

souls of Paul III. and Julius III., under whom the Couik-..

had held its earlier sessions, and also for the soul •

the late emperor Charles V. and other departed orthodr i

princes, and anathemas were launched against all here-

tics. The acts of the Council were then authenticated t"

the notaries, and by the secretary of the Council, and signr.
by the fathers to the number of 255, namely, 4 legates a>>-

2 other cardinals, 3 patriarchs, 25 archbishops, 168 bishop*
present; 39 proxies,- 7 abbots and 7 generals of monur
orders. The acceptation of the ambassadors was tr>«r

requested and given, except the ambassador of Philip a,

Spain, who by order of his king opposed the closing of th

Council, and the ambassadors of France, who had left Trer'

in dudgeon.
Pope Pius IV., in solemn consistory, on the 26th <-;

January, 1564, confirmed the acts of the Council by a b«i"i

countersigned by the cardinals. AH the Roman Cetho -

states accepted the Council, and promulgated it in th< -

states, with the exception of France, which persisted in

opposition, and in those assertions of jurisdictional iraJt-

pendence of its church and king, which were atV-
wards embodied in a regular form by the assembled French
clergy in 1682. Other princes opposed more or J<-e

openly certain particular decrees which interfered with t:>-

civil or political authority; and Philip of Spain himst-,.

though a staunch Catholic, gave orders to his vicerov* i«

suspend their execution in the kingdom of Naples and ir

the duchy of Milan.
The pope, who was really anxious for a reform in trv

morals and discipline of the clergy, ordered the bishop*,
not excepting those who were cardinals, to repair to thru
respective sees, enjoining them to watch over the executioa
of the decrees of the Council. ' It is owing to the (.Jouoc '•

of Trent,' observes the modem historian of Italy, whom * .•

have mostly followed throughout this article, 'that \>u
morals of churchmen have become better, and occasions of

scandal have been removed. With regard to dogmas, that
solemn assembly did little else than assert or confirm she
antient doctrines acknowledged by the Western church ; bt *

with regard to the correction of abuses and the reform of
morals, it effected much more than many former council-.

It may be justly affirmed that if the Council could not obluri
that the Protestants should return to Catholicism, it pre-

vented at least the Catholics from becoming Protestant..
(Botta, Sioria <TIIalia, b. xi.)

Two distinguished Roman Catholic writers have writtm
professedly the history of the Council of Trent, its proceed-
ings and acts : one, the famous Fra Paolo Sarpi, display* »i

times a feeling hostile to the court of Rome ; the other

.

Cardinal Sforza Pallavicino, on the contrary, write* in &
tone of perfect submission to the Roman see. By com-
paring the two works, readers are enabled to comr to
something like a fair understanding of the labours and tlx
merits of that memorable assembly.
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< Among the numerous works relative to the proceedings

•i the Council of Trent, the following may be mentioned :

i' incersum Sacrosanctum Concilium Tridentinum CEcume-
• " urn ac Generate, 4to., Brixise, 1563 ; The Canons and
1

1 rrees of the Council of Trent translated, 4to., London,
i»7 ; La Harangue des Ambassadeurs du Roi de France,

harles IX., prononcce en Latin au Concile General de
!'' V7ile, 1562, avec la Riponse de CAssemblie du dit Concile,

aduites par Charles Choquart, 8vo., Paris, 1562; Oratio
i Itmuldo Ferreriri, Oratore Caroli Gal/iarum Regis in

.'/rali Congregation*, 23 Nov., 1562, 4to., Brixise, 1562.)

TRENT AND HUMBER, a river flowing through the
v;itral parts of England. Although the Trent andHum-
iT are commonly spoken of as distinct, they are strictly

.irts of the same river. The Humber is simply the aestuary

•irmed by the junction of several streams, and is therefore

• i lie regarded as a part of that one of its affluents which
or length and importance stands first in the system.

ticisin.—If we consider the mouth of the Humber as de-

nied by Spurn Head in Yorkshire and Donna Nook in

.ineolnshire, and all the waters flowing intoit within those

units as belonging to the system of which it is the outlet,

he limits of its basin are as follows:—On the north-east it

- bounded by the uplands, which, rising from the alluvial

strict of Holderness, form the cliffs which skirt with some
nervals the Yorkshire coast between Spurn Head and
kn-nsea. Between Hornsea and Bridlington (popularly

Mtilington) Quay the basin extends to the coast, for the
niroe of the river Hull is within a mile of the shore of

idlington Bay ; but its waters, instead of flowing directly

ito the sea, turn inland and have a circuitous course into

ue Humber at the town of Hull. All this part of the

-in is alluvial : but near Bridlington Quay the Yorkshire

\Vulds ' rise above the alluvium.

These 'wolds' consist of an insulated range of chalk

iU : they belong to the great chalk range which extends

-in the central chalk district of Wiltshire north-east into

urt'olkand Lincolnshire, although the continuity of the

uiire is bFoken, first by the Wash and the ramifications of

if Ken district adjacent to it ; and again by the Humber
id the alluvial flats which line its banks. The Yorkshire

"iiU encroach upon the basin of the Humber; extending

uthward in the form of a crescent more than 30 miles

i'tween its extremities, trom Flamborough Head near
, iillington almost to the banks of the Humber, about 8 or

u miles above Hull ; and separating the sub-basin of the

lull from that of the Derwent. Many feeders of these

irams rise on the slope of the Wolds ; those of the Hull
a the concave, those of the Derwent on the convex side of
!<• crescent: but the northern part of the Wolds is drained

y a stream which flows through a valley in the chalk and
lis into the sea at Bridlington Quay.
North-west of Flamborough Head the basin of the Hum-
i again extends to the coast, for the source of the Hart-
il. a feeder of the Derwent, is as near the shore at Filey
iv as that of the Hull at Bridlington Bay, nor is the head

f i he Derwent itself more than two or three miles distant

.11 Robin Hood's Bay, which is the north-eastern ex-
• nity of the basin. The oolite hills which extend from

nil' Hoods Bay inland under the designation of the

Torn Moorlands, form part of the northern boundary of
>• basin of the Humber, which they separate from those of
> Whitby Esk and the Tees. A branch of these moor-
xU i the Hambleton Hills and Howardian Hills), extend-

- in a south-east direction from the western extremity of
" range, divides the sub-basin of the Derwent from that

i' the Swale and the Ouse, all belonging to the system of

<>- Humber.
From the western end of the Eastern Moorlands, the

i-in is bounded still on the north side by a lateral branch

uff,et of the great Pennine chain, which branch sepa-

'i'n the basin of the Humber from those of the Tees and
iv liden. The hiils which constitute it rise above the

-'ley which separates them from the Eastern Moorlands
'.ii Great Smeaton (on the great north road between
rth Allerton and Darlington),"and extend westward, in-

>\i>ing in height as they proceed, by Middleton Tyas,

I Baminghara, to their junction with the main (Pen-

.'ie chain on Arkingarth Forest near the Nine Standards
'< mtain at the north-western limit of the basin.

The northern part of the western boundary of the basin

i- termed by the Pennine Mountains, which separate it

in the basins of the Eden and of the Lancashire rivers,

the Lune, the Ribble. and the Mersey. The branches
which the Pennine chain throws off toward the east, and
which constitute the western moorlands of Yorkshire, are
separated from each other bv long narrow valleys, in which
the Swale, the Yore, the Wharfe, the Aire, and the Calder,
all directly or indirectly tributaries of the Ouse, have their
course. At the southern end of the Pennine chain the
western boundary is formed bv the highlands of the Peak
of Derbyshire and the moorlands of Northern Stafford-
shire, bv the ridge which runs along the western border
of Staffordshire, and by the hills which extend from
Wolverhampton by Dudley and Hales Owen to the head
of the Rea, south-west of Birmingham, between Hales
Owen and Broomsgrove, where is the south-western
limit of the basin. The western boundary from Stafford-
shire southward separates the basin of the Trent and Hum-
ber from that of the Severn.
The southern limit, commencing at the head of the Rea,

runs eastward through Worcestershire and Warwickshire,
past the head of the" Blithe, five miles north-west of Hen-
jey-in-Arden, to Wroxhall, 4 miles north-west of Warwick

;

it then follows the irregular course of the high ground
from Wroxhall by Meriden, Ridgelane (3 miles south of
Atherstone\ and Nuneaton, to Bulkington (4 miles north-
east of Coventry ) ; and turning north-east is defined by the
hills which run through Leicestershire and Rutlandshire
past Lutterworth, Kibworth, Billesdon, to Burleigh (two
miles north-east of Oakham), the south-eastern limit of the
basin. This southern boundary separates the basin of the
Trent from the basin of the Severn, and from that of the
Welland, one of the rivers running into the Wash.
The eastern boundary is formed by the uplands on the

border of Lincolnshire and Nottinghamshire, which sepa-
rate the valleys of the Witham and the Trent, passing
Newark and extending to Gainsborough. As we include the
waters of northern Lincolnshire in the system of the Hum-
ber, the limit of the basin must be regarded as running
eastward from the neighbourhood of Gainsborough, by
Market-Rasen and Louth to the sea at Donna Nook. This
eastern boundary separates the basin of the Trent from
those of the Glen, the Witham, and the Steeping, all flow-
ing into the Wash.
A glance at the map will show that these limits com-

prehend a considerable portion of the midland and north-
ern counties of England, including some of the most impor-
tant manufacturing districts: as the great seat of the wool-
len manufacture in Yorkshire ; of the hosiery and lace
manufacture in Nottinghamshire and Leicestershire ; of the
cotton and silk manufacture of Derbyshire, and of the iron

manufacture of Staffordshire and Warwickshire. The
extent of the basin will be better understood from the fol-

lowing measurements :

—

Mile;.

Length of the north-eastern boundary from
Spurn Head to Robin Hood's Bay, measured
in a straight line between its extremities . 63

Length of the northern boundary from Robin
Hood's Bay to the Nine Standards Mountain
on Arkingarth Forest , . . . .71

Length of the western boundary from the Nine
Standards to the head of the Rea near Bir-

mingham ....... 143
Length of the southern houndaiy from the head

of the Rea to Burleigh near Oakham . . 01

Length of the eastern boundary from Burleigh

to the neighbourhood of Gainsborough. . 48
Length of the eastern boundary from the neigh-
bourhood of Gainsborough to the sea at Donna
Nook . . .

"
. . . .42

Circumference of the basin, measured in straight

lines between its salient points . . . 428

The above measurements are from Greenough's Geolo-
gical Map of England and Wales. We can only attempt
to give an approximation to the area of the basiri. It is as .

follows :

—

Square Mik*.'.

Yorkshire, about seven-ninths of the county

:

the deductions being for those parts on the

northern and western borders, which are

drained by the Tees, the Lune. the Ribble. and

Mersey ; and for the small basin of the Brid-

lington river in the chalk wolds . . . 4500
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Squnra MU si.

Derbyshire, except about one-tenth part on the

north-western border of the county, drained by

the Mersey 900

Staffordshire, except some small portions along

the western border, drained by the Severn . 1000

Warwickshire, about one-third of the county,

being the north-western part . . . 300

Leicestershire, except a portion on the south-

eastern border, drained by the Welland . . 600

Rutlandshire, a portion on the north-western

side 50
Nottinghamshire, nearly the whole . . . 800

Lincolnshire, about one-third ofthe county chiefly

in the northern part 000

Small portions of Lancashire and Worcestershire 50

Total extent of the basin . . .9100

It appears from this estimate that the basin of the Trent

and Humber is by far the largest in Great Britain : that of

the Severn and Wye [Severn and Wye. vol. xxi., 305]

being only 5900 square miles ; *and that of the Thames and
Medway [Thames, vol. xxiv., p. 279] 6000 square miles,

little more than two-thirds of that of the Trent and Hum-
ber. The above estimate is founded on the statement of

the areas of the several counties as given by Mr. Rickman
with the Population Returns for 1831.

Course and Affluents.—The Trent rises in the hills of

North Staffordshire, near the Cheshire border. It is formed
by the confluence of several streams in an extensive pond
or reservoir near Kniperslcy or Knypersley Hall, and flows

south, through the Pottery district, by Hanley and Stoke-

upon-Trent, to the junction of the little river Lyme (only

5 or C miles long) from Newcastle ; and from thence

through Trentham Park, where it expands into a noble
pool of 80 acres. After passing through Trentham Park,

the course of the river gradually bends towards the south-

east, and it flows past Stone to the junction of the Sow
(18 or 20 miles long), at the village of Great Haywood,
close to Shugborough Park. The course ol the Trent,

from its source to the junction of the Sow, which falls into

it on the right bank, may be estimated at 25 miles. The
Sow rises on the western side of the county of Stafford near

Broughton, between Eccleshall and Market Drayton, and
pasees Eccleshall and Stafford ; it drains, with its tribu-

taries the Meese and the Penk, part of the western side of
the basin.

From the junction of the Sow the Trent flows 15 miles

south-east, turning however gradually towards the east,

and receiving the Blythe (24 miles long) on the left bank,
to the junction of the Tame (42 miles long), which joins

the Trent on the right bank a little below Alrewas ; and
with its feeders, the Anker, the Blythe (which is not to be
confounded with the river of the same name just men-
tioned), and the Rea, drains the south-westem part of the
basin, the seat of the great iron and hardware manufacture.
From the junction of the Tame the Trent turns north-

ward, and flows 10 miles by Burton-on-Trent to the junc-
tion of the Dove (42 miles long), which rises in the moor-
lands on the northern part of Staffordshire, and separates,

through nearly its whole course, Staffordshire from Derby-
shire

;
draining, with its feeders, the Manifold, the Churnet,

the Peak brook, and others, the adjacent parts of both
counties, and joining the Trent on the left bank.

From the junction of the Dove the Trent flows 15 or 16
miles eastward to the junction of the Derwent (60 to 65
miles long), which joins it on the left bank, and with its

feeders, the Ashop, the Noe or Now, the Wye, and the

Amber, drains the northern and central parts of the county
of Derby. From the junction of the Derwent the Trent
flows eastward 2 miles to the junction of the Soar (36 to
38 miles long), on its right bank, and from thence 3 miles
farther to the junction of the Erewash (about 20 miles
long), on its left bank. The Soar, with its tributaries, the
Wreak and others, drains a large portion of Leicestershire,

a part of Rutlandshire, and the south part of Nottingham-
shire ; the Erewash drains the adjacent parts of Derbyshire
and Nottinghamshire, on the border of which two counties
it has its course.

The course of the Trent gradually changes from an
eastern to a north-eastern direction ; the change com-
mences above the junction of the Derwent, and becomes
more decided near the junction of the Erewash.

From the junction of the Erewash the Trent flow* l~.

miles to the junction of the Deven or Devon (abore u
miles long) with the main stream of the Trent bdv
Newark. The Lene (13 miles long), which passe* tr--

lown of Nottingham, joins the Trent on the left bark
about 5 miles below the junction of the Erewash .

*

drains a part of the centre of Nottinghamshire. T:^>

Deven, which joins the Trent on the right bank, drains \\+

south-eastern side of Nottinghamshire and some saw'
adjacent portions of Leicestershire and Lincolnshire.

From the junction of the Deven the Trent turns to ti-

northward and flows by Torksey, Gainsborough, and
ton-upon-Strather, to the junction of the Ouse on its ir '

bank, separating the counties of Lincolnshire and Nottit^
hnmshire for the first part of its course, and afterwai d» «• j -

rating the Isle of Axholm or Axholme [Axhouik, Islx c ?

vol. iii., p. 181], which belongs to Lincolnshire, from tir

main portion of that county. Below Gainsborough a v_-;

extent of moor or fen land extends westward into Notting-
hamshire and Yorkshire, where it is known as Haxey C'ir.

Hatfield Chase, and Thorn "Waste, or Thorn Level. 'From
amidst these fens rises the higher ground which constitute'

at first the ' holm' or river island of Axel (now Hsjw .

corrupted from Axel-holm into Axholm or Axholme. T. •

length of the Trent between the junction of the De*'
and the Ouse is from 48 to 50 miles. The tributaries wtu.
it receives from Lincolnshire on the right bank are <

small. On the left bank it receives the Idle (47 miV
long), which joins the Trent by an antient cut. ca'lii.

' Byker's Dyke,' at West Stockwith, a little below Gxir-
borough. A navigable cut, called ' the new river IC.
joins the Trent at Keadby considerably lower down. 71 •

natural channel of the Idle joined the old or natuial rLa>
nel of the Yorkshire Don, and the united streams luti.
into the Humber just at the confluence of the Trent s. l

the Ouse ; but the various cuts made to secure the dj^ -

age of the levels have quite turned the Don and the J
•

from their natural course. The Idle, with its tribute...
the Maun, the Meden, the Wollen or Wallin, the Rn. .

and the Tome (which last is now conducted by a cut.* 1
: .

new river Tome,' into ' the new river Idle"), drains mr»s
the central and northern parts of Nottinghamshire 1:1
some adjacent parts of Yorkshire.
The Yorkshire rivers which form the system of the

are described elsewhere. [Yorkshire.] It is sufficient t

notice here that the length of the Ouse, measured frr~

the source of the Swale at the head of Swaledale to i:.

junction of the Trent, may be estimated at from 130 :..

135 miles ; and that from the importance of this river v»
its tributaries it may dispute with the Trent the prc-rii
nence among the rivers which flow into the Humber. T,.<

Ouse is formed by the junction of the Ure or Yore »r«
Swale, and receives the Nidd, the Foss, the Wharfe. U*
Derwent, and the Aire, which last receives the Don.
From the junction of the Trent and Ouse the river <•

rather estuary, for the tide flows up both rivers above tl„-;-

junction) assumes the name of Humber, and takes an re-
ward direction. It expands in some places to the md;:.
of a mile, and below Barton Ferry acquires a pennant:"
breadth of more than a mile. The channel is howvir
occupied by shoals, or by the mud or sand bank* w!u-,-b

line the shore, so that the low-water channel is much rsr-
rower than a mile. A little below the town and port < t

Hull, the Humber turns south-east, and gradually incrt-a*-

ingin width till it acquires, below Pattrington, a oreadtJi a
4 or 5 miles at high-water, and 2J to 3 miles at lotv-watr-.
enters the German Ocean at Spurn Head, where, on vibi
would be an island, were it not connected with the maiL-
land by a narrow causeway a mile and a half long, are two
lighthouses. The projection of Spurn Head narrows thr
high-water channel of the river from about 6 miles to lea
than 4; the low-water channel is also contracted by i:,

but not in so great a proportion to its whole width. Tta
length of the Humber, from the junction of the Trent and
the Ouse to the sea, is about 40 or 42 miles.
The Humber receives on the left or Yorkshire bank tht

Hull (30 miles long), which drains part of the East Ridir*
of Yorkshire, and joins the Humber at the town of Hull
(properly Kingston-upon-Hull), to which it gives taunt.
On the right or Lincolnshire bank it receives the Ankholm
or Ancholme (30 or 32 miles long), which join* the Hua>-
ber above Barton ; and some other streams of smaller ua-

|
portance.
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The whole length of the Trent and Humber is as

follows :

—

Trent.
Milei.

From its source to the junction of the Sow, S. and
S.E.* . 25

From the junction of the Sow to the junction of
the Tame, E.S.E 15

From the junction of the Tame to the junction of
the Dove, N. and N.E

From the junction of the Dove to the junction of
Derwent, E. . . .

the junction of the Derwent to the junction
" the Erewash, N.E

am the junction of the Erewash to the junction

of the Deven, N.E
From the junction of the Deven to the junction

of the Ouse, N

Humber.

10

16

5

27

50

148

From the junction of the Trent and Ouse to the
E. and S.E 42

Total length of Trent and Humber . . 190

The Trent and Humber yields in length to the Severn,
' ich is estimated at 200 miles [Severn, vol. xxi., p. 304],

and to the Thames, which is estimated at 220 miles
[Thames, vol. xxiv., p. 280]. But with the exception of
these two, no river in Great Britain can compare with it.

The feeders of the Trent and Humber are more particu-

cularlv described elsewhere:—the Sow, the Blythe, and
the Tame, under Staffordshire ; the Dove, the Derwent,
and the Erewash, under Derbyshire ; the Soar, under
Leicestershire; the Deven and the Idle, under Notting-
HAMSHrRE; the Ouse, with its tributaries, and the Hull,
under Yorkshire ; and the Ankholm, under Lincoln-
shire. Different portions of the Trent or Humber are

also described in the same articles.

Navigation.—The navigation of the Trent commences
at Burton-upon-Trent, in Staffordshire, where a cut from
the Grand Trunk, or Trent and Mersey Canal, joins it,- and
opens a communication with the complicated canal system
ot the midland counties, and ultimately with the Mersey, the
Severn, and the Thames. This canal follows the valley of

the Trent from the junction of the little river Lyne in the
Staffordshire Potteries, and it continues to follow the course

the valley below Burton, till it finally joins the Trent at
rilden Ferry, at the junction of the Derwent. Nearly mid-
iv between Burton and Wilden Ferry the Derby Canal
;ns into the Trent, and communicates with the town of

)erby, and (by a railway) with the collieries near Belper.
The river Derwent is also navigable up to Derby, but the
navigation of it has been in great degree superseded by the

Derby Canal. The Soar is navigable by the help of some
artificial cuts beyond Leicester, and is connected with the
Leicester Union Canal and the Grand Junction Canal, and
so with the metropolis. The river Wreak, or the Melton
Mowbray Navigation, and the Oakham Canal, connect the
i astern part of Leicestershire and the little county of Rut-
land with the navigation of the Soar and the Trent.
Nearly opposite to the outfall of the Soar, the Erewash
Canal opens into the Trent. This and the Nottingham
Canal (which opens into the Trent near Nottingham) con-
\<-y to the Trent the produce of the coal and iron district

of the valley of the Erewash, as well as the manufactures
pf the town of Nottingham. The Cromford Canal, which
joins the Erewash and Nottingham Canals, and the Crom-
ford and High-Peak Railway, open a communication be-
tween the Trent and the great manufacturing district of
Southern Lancashire.
The Grantham Canal connects the town of Grantham

and the adjacent agricultural district with the Trent, into

which the canal opens just opposite to the Nottingham
Canal ; and the antient Foss Dyke (which probably had its

origin in the Roman times) connects the Trent with the
^Vitham, and so with the agricultural districts of central

Lincolnshire. The Idle is navigable to East Retford : it

joins the Trent at West Stockwith, where also the Chester-
Canal opens into the Trent, and brings down the

of the coal and iron works of Chesterfield and its

Tkwl*t> .^notMl* dinstiou of Ihl. part of the course of Iho river.

neighbourhood. The Stainforth and Keadby Canal, which
connects the Don below Doneaster with tire Trent, joins

that river still lower down, at Keadby tide-lock.

The navigation of the Yorkshire rivers and their con-
nected canals is described elsewhere. [Yorkshihe.] The
navigation of the river Ankholm, which extends upward
nearly to Market-Rasen ; and the Louth Navigation, which
commences at the town of Louth, and opens into the

Humber just within Donna Nook, belong to Lincoln-

shire.

The value of the Trent and Humber as a means of inland
communication may be estimated from the above notice,

especially when taken in connection with the Yorkshire
portion of this river system. The tide flows up the Trent
as far as Gainsborough, to which town sea-borne vessels of
200 tons can ascend. The lowest bridge over the Trent is at

Gainsborough. There was till of late years no bridge be-

tween Gainsborough and Newark, but one (a cast-iron

bridge) has been erected at Dunham, on the road between
Lincoln and East Retford. The whole length of the Trent
navigation from Burton to the junction of the Ouse is about
100 miles ; that of the Humber 42 : together 142.

This important river must have been well known to the

Romans, but the name of it has not been preserved by any
Roman writer. Ptolemy mentions the mouth of the river

Abus ("Aflov mraiiov UffoXat), which is supposed to be the

Humber. Traces of the antient names of some of its

affluents may be discerned in the names of Roman towns
on or near thetn. Thus we trace the Penk, a feeder of

the Sow, in the Pennocrucium of the Itinerary of Antoni-
nus, near Penkridge. Richard of Cirencester mentions

Derventio (probably Little Chesters, near Derby), which
appears to embody the antient name of the Derwent, on
which it stands. It is observable that the name of the

Yorkshire Derwent, which joins the Ouse, may he traced

in that of another Roman town or station, Derventio,

mentioned in the Antonine Itinerary. It is worthy of

notice that in Richard of Cirencester's map the river on
which his Derventio stands, and which must be the Derby-
shire Derwent, appears to flow to the sea on what is now
the Lincolnshire coast, between the Abus, or Humber, and
the Wash. Possibly this may indicate that the antient

line of navigation into the upper waters of the Trent and
its affluents was not as now, by the Humber, and the lower
part of the Trent, but by the Witham, which was navigable

for sea-borne vessels up to Lindum (now Lincoln) and the

Foss Dyke.
(Ordnance Map of England ; Greenough's Geological

Map of England and Wales; Priestley's Map, and His-
ton/ of Navigable Rivers and Canals.)

TRENTON. [Jersey, New.]
TRENTSCHIN {Tientsin, or Trenchin) is a county

in Hungary, in the circle called ' On this side of the

Danube.' It is bounded on the west by Moravia, on the north

by Silesia and Galicia, on the east by the county of Thurocz,
and on the south by that of Neitra. The area is 1843
square miles. This county is a large and beautiful valley,

bounded on one side by "the Carpathian mountains, and
on the other by the Freystadt mountains. The principal

river is the Waag. This river is rapid, and of great advan-
tage to the inhabitants, but often does much damage by
its inundations. Situated among the Carpathians, the

soil of the county is not fertile, with the exception of some
tracts, but is well adapted to the breeding of cattle, espe-

cially sheep, and the mountains are accordingly covered

with numerous flocks. The air is cold, in consequence of

the many h.gh mountains, but salubrious, of which the

robust constitution of the inhabitants is a proof. Where
the few level spots on the two banks of the Waag can be
used for agriculture, the labours of the husbandman are

sufficiently rewarded ; and the inhabitants of the towns of
Trentschin and Betzko in particular reap abunaant har-

vests : but on the whole there is not corn enough for the
home consumption. The deficiency must be supplied by
importation from the adjoining counties, and by the use of

potatoes, and other means. The county produces an im-
mense quan'ity of fruit, especially damsons, which are

dried, boiled down, and exported. There are peasants

who dry 100 bushels of damsons in a year. Scarcely any
wine is produced in this county

;
nearly one-half of the

surface is covered with forests, which abound in game,

especially fallow-deer, stags, and hares. No mines of any

kind are worked in this county. There are very numerous
Vol. XXV.—2 C
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mineral-springs and hot-baths. The population consists

of about 210,000 Roman Catholics, 40,000 Lutherans and
Calvinists, and 7000 Jews.

TRENTSCHIN, the capital of the county of the same
name, is situated in 50° N. lat. and 18° 1' 30'' E. long., in a
very fertile country on the left bank of the Waag. It is a
very old town, but probably not founded by the Romans, as

some suppose. On the summit of a high rock there is a

fortified, castle belonging to Count Illesnazy. The town
consists of one street, closed by a gate at each end, and
containing only 87 houses, and of two suburbs, with 3500
inhabitants. Besides the castle, which is well worth seeing,

there are the following public buildings : the county-hall,

the senate-house, the parish church (containing a fine mo-
nument of the Illesnazy family), the Protestant church,

and the church formerly belonging to the Jesuits, and
dedicated to St. Francis Xavier. It was built in 1652, by
Archbishop Lippay, and, together with the college, pre-

sented to the order. It is one of the very finest buildings

in Hungary. The internal fitting up cost the founder

120,000 florins. There are seven splendid altars. The
walls inside are cased to the height of five feet with

grey marble veined with gold. The ten Corinthian pillars

of palc-red marble give the church a very striking appear-

ance. The pavement is of black marble, and the ceiling

richly gilt and adorned with fine fresco-paintings. On the

abolition of the order, this church was given to the

Piarists, together with the college, to which Count Illes-

hazy has presented a valuable cabinet of natural history.

Two leagues from Trentschin is the little village of Tep-
litz, belonging to Count Stephen Illeshazy, where there

are celebrated hot-springs. There are seven springs,

varying in temperature from 28*5° to 32" Reaumur, one of
which is used solely for drinking. The liberality of Count
Illeshazy, who has a palace here, deserves to be noticed ;

he not only gives the use of the baths gratis to both rich

and poor, but keeps all the numerous buildings in good
order, and pays a medical man to attend on the patients.

(Jenny, Handbuch fur Reisende in (testerretch. ; Blu-

menbach, Gemdlde der (tester. Monarchic ; Thiele, Dot
Konigreich Ungarn.)
TREPAN. [Trephine.]
TREPANG. [Holothuria.]
TREPHINE is a kind of saw employed in surgery for

the removal of a circular portion of bone. For this pur-
pose it is used in various cases, such as diseases requiring

perforation of the antrum, necrosis with loose enclosed
sequestra, abscesses in bone or under bones, &c. ; but
especially in injuries of the head and their various conse-

quences, for which the removal of a portion of the skull is

deemed necessary.

The trephine is now commonly employed in this country
instead of a somewhat similar instrument, the trepan, which
was formerly used by all surgeons, and is still frequently
used on the Continent. The trepan is very like the tool

called a wimble, which is used by coopers for boring holes

for large corks, and is worked in the same way, with a
curved rotating lever under the handle ; but instead of the
share-like cutting edge of the wimble, the trepan has a
circular saw, which, being rotated with the lever, cuts its

way through the bone.

The trephine is a smaller and more simple, but, in other
respects, not more convenient instrument. Its handle is

like that of a gimlet, but stronger. The shaft is termi-

nated below by a sharp steel point, called the centre-pin,

which may be fixed and removed at pleasure, and which
stands in the centre of the circle formed by the saw. The
purpose of the centre-pin, which projects a little below the
edge of the saw, is to fix the trephine before the working
of the saw ; and it is kept in its place till the saw has cut
a groove sufficiently deep to steady it in its further working.
After this the centre-pin should be removed, for it hinders
the action of the saw, and (iir trephining the skull) would
perforate the dura mater before the saw had cut through
the bone. Around the handle of the trephine, at a short
distance above the part to which the centre-pin is fixed,

there is attached a holfow steel cylinder, the lower margin
of which is a saw. This is called the crown of the tre-

phine, and, for various purposes, is of different sizes.

In using the trephine, the saw is made to cut through
the bone, not by a series of complete rotations, such as are

made by the trepan, but by rapid half-rotations alternately

to the nght and to the left, as in boring; with an awl. In

trephining the skull various cautions are necessary, accord-
ing to the form of the bone to be cut through, and th*

nature of the parts immediately beneath it ; but the moc
comprehensive rule is to examine frequently what progrm
the saw makes, and, if it have cut through one part at tht

circle much sooner than the rest, to apply it somew hi*

obliquely, taking off the pressure of its edge from that nan
The most dangerous part of the operation is when the bou
is nearly cut through ; for it is necessary to avoid woundup
the dura mater, injuries of which are often followed t;>

severe disease. To escape these, it is advisable when \

part of the circle is cut through, and but a thin plate a
bone remains in the rest of its extent, to break throur*.

this by an elevator or proper forceps. And if, after u*ioc

either of these instruments, sharp points of bone are 1»J'

projecting from the margin of the circular aperture, tb«
must be carefully cut or broken off.

The use of the trephine is now much more rarely in-

quired than in former times ; and this, not only becauv.
since the time of Mr. Pott, surgeons have learned that it

beneficial in few injuries of the head beyond those in whu-L
there are distinct signs of compression of the brain, tn.'

also because, in many of the cases in which it is necestu/
to remove portions of bone, the instrument called Hey •

saw is far more convenient. This consists of a handle ar^

a shaft, much like those of a common fork, of which th*

latter has fixed to its end a transverse broad plate of iter

one end of which is a straight, the other a convex **'•

With this, portions of bone of almost any form and iut

can be cut out both more easily and more rapidly than .<

possible with the trephine. It is especially useful in tho*
cases of fracture of the skull in which angles of the hrol;-
bone are depressed, and for which the trephine used to ^
applied chiefly for the purpose of introducing the elevator
for in these the depressed portion itself may be cut off. iv*.

the elevator may, if necessary, be introduced at the ajx •

ture which is thus made.
TRESCHOW, NIELS, a Danish philosophical and th—

logical writer, was the son of a shopkeeper or tradesou!
at Drammen in Norway, where he was born, September •'«.

1751. From his parents, who were serious ana religion
persons, he received a careful education, which, seconder
by his natural abilities and love of reading, sufficients
prepared him for the university in his fifteenth year, whti
he was sent to Copenhagen to study theology. Though i«
did not neglect divinity, he showed a preference for ptnn/-
sophy, history, mathematics, and the physical sciences, i

r

which studies he found companions in Edward Storo
[Storm] and Nordal Bran, who were also natives of Nor-
way. After spending five years at Copenhagen, he be-

came corrector or submaster of the classical school »1

Drontheim ; and it was there that he first took up his r«-a

as an author. In 1780 he was appointed to succeed tin
celebrated Jacob Baden, as rector of the academy at He -

singor, at which time he studied Kant's writings, and ex-
plained his philosophy in a series of able papers in ti v;

' Minerva.' Not many years afterwards (1789) he obtainrc
the appointment to the head-mastership of the cathedra
school at Christiania, which, besides being valuable for
emoluments, brought him into intercourse with manv ta-

dividuals distinguished not only by their wealth and statioc.
but by their patriotism and philanthropy, and their zeal ij

promoting the spread of intelligence. Encouraged In
them, he turned his attention to the improvement of th;
system of education in Denmark, but, owing to the oprn-
sition they met with in other quarters, his plan* were onh
very partially carried into effect. In 1796 his dissertation
' De Anthropomorphismo ' obtained for him the degree u
doctor of theology from the university of Copenhagen, si

which he was afterwards (1803) appointed professor w
ordinary of philosophy, an office filled by him with honour
to himself, and satisfaction and advantage to the student*.
In 1813 he quitted Copenhagen for Christiania, in order to
accept the chair of philosophy in the new Frederick's Uni-
versity, an institution which he had been mainly instru-
mental in founding. On the union of Norway with Sweden,
he was made by the new king superintendent of pubhc
instruction and church affairs, which office he held
twelve years, when he retired to a small estate in the noirs-
bourhood of Christiania, and resided there till his death.
September 22, 1833. Among his chief works are—' Mo-
rality in Connection with the State," &c. ; ' Principles of
Legislation ;' ' Spirit of Christianity;' ' Translation of the
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Rnd ' The Philosophical Testament,
Revelation ;' fell of which were the

udious retirement after relinquishing

i

Gospel of St. John;'
or God, Nature, and

>ductions of bji

iblic duties in 1826.
[Conversations Lexicon der Neuesten Zeit.)
"RESPASS is a wrong directly done to the person, to
goods and chattels, or to the land* and tenements of
nan.
the person it may be by menace, assault, battery, or

[mine. [Assault.] To either dead or live chattels, by
ing them away or by injuring them. To land and tene-

ments, by entering upon them and injuring them. Trespass
is the action by which a person in the actual and exclusive
possession of property is protected against the forcible in-

terference with it by those who are not entitled to it. By
this action also he may recover damages for the injury
done to his possession. The nature of it will appear more

stinctly by instances of the persons by and against whom
action may be brought.
le kind of possession sufficient to entitle a man to
lg this action against a stranger is a mere bare posses-
without any proof of further title to the property, but
possession must be actual and exclusive : thus, an heir
is entitled to lands, but has never entered upou them,

inot bring this action, neither can a party disseised of
lands during bis disseisin

;
though after he has re-

itered, he may' do so, and recover for injuries done before
thf re-entry. The possession also must be exclusive : thus,

B who has only a right of common cannot bring trespass
for an injury done to the common, since others have rights

co-existent with his own ; neither can the bare possessor of a
pew in a church, since in that case the possession of the
church is in the parson, and moreover every parishioner has
a right to go into the church. But the bare possession, if

exclusive, is sufficient without proof of any further title, and
it is not necessary in the case of trespass on lands that the

session should be of the actual land itself. One who is

in possession of the separate herbage and feeding of a close
may maintain an action against a stranger who infringes
upon his right. A tenant during the existence of his

demise may maintain it against the landlord himself if

he enters upon the premises except for a lawful cause,

as to distrain, &c. The rule with respect to goods is

the same : thus the mere possessor of goods or cattle may
maintain trespass against a stranger. And he who has a
limited right of possession only, may maintain it even as

against the actual owner during the time while the right

of possession continues in him. Thus the lessee of cattle

for a year may bring trespass against the owner if he take
them during the year. The same holds as to a bailee of
goods : with respect to goods, possession may be said to be
of two kinds, possession in fact, and possession in law,

sometimes distinguished by the terms actual, and construc-

;
tive possession. Either kind is sufficient to enable the
possessor to maintain trespass. Constructive possession is

where the property of goods has vested in a party, the mere
property in the such case being construed to draw after it

and invest the owner with possession also. Thus where
the property in goods lying at a distance becomes vested
in a man, he is held immediately, and without an actual
taking of them, to have the possession as well as the pro-
perty in them. And he may have an action of trespass for

injury done to them. So an executor is held to have been in

possession of his testator's goods from the time of his death.
To constitute trespass, the act done must be wilful, not

the result of negligence, and have something of forco in it,

so as to be, according to the construction of the law, against
the peace ; and the injury must be the immediate, not the

consequential result of the act. This is rendered very in-

telligible by the instance given (1 Strange, 636) :
' If a man

throw a log into the highway, and in that act it hits me, I

may maintain trespass, because it is an immediate wrong

:

but if, as it lies there, I tumble over it, and receive an in-

jury, I must bring an action on the case.' But it is not
necessary that it should be done with the design to cause
the injury complained of, it may be done in mistake or

ignorance. Thus where one shooting at a mark hits a by-
stander, he is guilty of trespass. A sheriff commits an act
of trespass if he takes the goods or arrests the person of B,

mistaking him for A. A man is liable in trespass for the
injury done by his cattle to the land of another, whether
he knew of their doing it or not. In trespass, all persons
who assist in the act done, or cause it to be done, or, if it
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is for their use, assent to it af terwards, are considered as
principals, although not actually present at the doing of
the act". Where an act is done by a servant wilfully, and
while in the discharge of his business as such servant, the
master is liable for the act in trespass. But if it is wilful
on the part of the servant, and not in discharge of his
master's business, the master will not be liable unless by
such assent as is above stated.

Where a person has an authority or licence given
him by law, and he takes advantage of that to commit an
act of trespass, he is held to have been a trespassor from
the very commencement of the proceedings : as where a
landlord lawfully distrains a beast and afterwards works or
kills it, or an officer of the customs entitled to search ' un-
packs stuffs and puts them in the dirt.' If however the
licence or authority has proceeded from a private party,
the trespass does not relate back, but is confined to the
mere act itself: as where parties enter a tavern, chink and
pay for wine, and afterwards commit a trespass—that will

not make their entry a trespass. In cases where a trust is

reposed, trespass will lie for an act which is at variance
with the trust, as where a lessee at will cuts down the
timber.

Various circumstances may exist which afford a justifica-

tion for an act which otherwise would amount to trespass.

Thus a man is not liable in trespass though his cattle have
entered the field of another, if they have done so in conse-
quence of the neglect of the party into whose land they
enter to repair the fences between the lands of the parties

;

though it is no justification that the cattle have entered
because the land was open to the highway. Again, a man
is justified in entering upon the lands of another to retake
his goods which have been carried there by the occupier of
those lands ; or to carry away goods bought of the occu-
pier, to repair a watercourse granted to him, &c. He is

also justified in pulling down, for the safeguard of his own,
his neighbour's house which is on fire. Where an act
amounts to a felony it is not competent for the party in-

jured to treat it as a trespass. (Comyns's Dig., ' Trespass.')

In the case of malicious injuries done to property by
trespassors a number of provisions have been enacted by
7 and 8 Geo. IV., c. 30. In many cases a jurisdiction is

given to magistrates to inflict punishment on the offenders,

to award compensation to the parties injured, &c.
(Burns Justice, by Chitty, tit. ' Malicious Injuries to

Property.')

TRET. [Tare.]
TREVES. [Trier.]

TREVI'GI, THE PROVINCE OF, an administrative
division of the Venetian States, forming part of the Lom-
bardo-Venetian kingdom, under the emperor of Austria,

is bounded on the north by the province of Belluno, on
the east by the Friuli, west by the province of Vicenza.
and south by the provinces of Padua and Venice. It is

not so large as the former province called 4
il Trevisano

'

under the republic of Venice, .several districts of which
have been annexed to the provinces of Belluno, Padua,
and Venice. The actual province of Trevigi is divided
into 12 districts and 204 communes, and reckons 133,000
inhabitants. Two-thirds of the province consist of a fine

plain, which is one of the most fertile parts of the Venetian
territory ; the other third, which lies northward of the town
of Treviso, is hilly. The river Piave, coming from Belluno,

crosses the province of Treviso from north-west to south-

east, and enters the Adriatic north of the lagoons. Farther

north, in a direction nearly parallel to the Piave, flows the

river Livenza. Both the Piave and the Livenza are

navigable for large boats to the sea. The principal pro-

ductions of the province of Treviso are corn, wine, fruit,

wool, silk, cheese, and cattle. There are also manu-
factories of silks, woollens, and paper. Twelve miles north
of Treviso, where the hills begin to rise, is an extensive
forest called Montello, belonging to the crown ; it supplies

Venice with timber for ship-building. The principal

towns of the province are— 1, Treviso. 2, Bassano,

a town of 12,000 inhabitants, including the suburbs, is

situated on the river Brenta, has manufactories of silk and
wax, and the well-known printing establishment of Remon-
dini, some fine churches with good paintings, a gym-
nasium, an hospital, and a theatre. Bassano has produced

many distinguished artists, among others the painter

Jacopo da Ponte, and his sons, also painters, the engraver

Volpato, and the engineer Ferracini. Gamba has written

2 C 2
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biographical sketches ' Dei Bassanesi Illustri.' 3, Asolo, a
very old town, now decayed, contains 3000 inhabitants.

It was in the castle of Asolo that Caterina Cornaro, last

queen of Cyprus, was kept in a kind of honourable con-

finement by the Venetian senate from 1489 till her death,

which occurred in 1510. 4, Castelfranco has 6000 inha-

bitants, a handsome cojlegiate church, and considerable

traffic. It is the native place of the painter Giorgione.

5, Conegliano has 6000 inhabitants. 6, Ceneda is a

bishop's see, and has 5000 inhabitants. 7, Oderzo, an
antient but decayed town, 12 miles north-east of Treviso,

has about 6000 inhabitants. 8, Porto Buffole, on the

Livenza, where the river becomes navigable for large boats,

about 22 miles from the sea, has 3000 inhabitants.

(Rampoldi, Corografia deW Italia; Verci, Storia della

Marca Trevigiana.)

TREVTGI, or TREVI'SO, a bishop's see, and the head
town of the province of the same name, is situated in a

fertile plain on the banks of the river Sile, which is navi-

gable by large boats, and communicates by means of

canals with the lagoons of Venice. A small river called

Botteniga flows through the town, and joins the Sile.

The town is old, the streets are irregular, and mostly lined

with arcades, and adorned with several fine buildings.

The cathedral, built first by the Longobards, and after-

wards restored, but never finished, has some paintings by
Veronese, Tiziano, and Bordone, the last a native of the

place, and the relics of several saints, among others of

St. Liberalis, the patron of Treviso. There are several

other churches worthy of notice, as well as the episcopal

palace, the town-house, the palaces of the families Pola,

Brescia, and others. Treviso is surrounded by walls and
a ditch, and has a circumference of about three miles. It

has a spacious hospital, a Monte di Pieta, a public library,

a handsome theatre called Onigo, a celebrated academy or

Athenaeum of sciences and literature, and about 15,000

inhabitants, independently of the suburban parishes which
form part of the commune of Treviso, and which contains

about 6000 inhabitants. A great fair is held here in the

month of October, and it lasts a fortnight

Treviso was an important town under the Goths and the

Longobards, and was then called Tarvisium. Totila, the
last king of the Goths, was a native ofTarvisium. Rotaris,

king of the Longobards, having destroyed the neighbour-
ing town of Opitergiura, a.d. 641, the fugitive inhabitants
went to swell the population of Treviso. Under Charle-
magne and his successors Treviso was the capital of a
march, or border province, extending from the Alps to the
Adige, and known by the name of Marca Trevisana, which
afterwards, during the middle ages, became restricted to

the territory between the Friuli, the Alps, the state of
Padua, ana the lasjoons of Venice. In the 11th century
Treviso became an independent municipal community, like

most other towns of North Italy. It afterwards fell suc-
cessively under the dominion of Ezzelino da Romano, of
the Carrara of Padua, and the Della Scala of Verona, till the
fourteenth century, when it came into the possession of the
republic of Venice, retaining however its municipal coun-
cil and magistrates, and its own statutes, and its nobility
retained their fiefs and jurisdictions in the country. The
political and military chief of Treviso was a patrician sent
lrom Venice with the titles of Podesta and Capitanio.
This form of administration lasted till the fall of Venice in

1707. During the war of the league of Cambrai in 1509
it was the oruy considerable town of the continental do-
minions which remained attached to Venice, sustaining a
siege from the united French and Imperial armies.
The family of Ordclaffi, which ruled Forli and part of

the Romagna for centuries, were originally from Treviso.
Burchiellati, a citizen of Treviso, has written the history of
his native town. Treviso is 18 miles north by west of
Venice, and 25 miles north-north-east of Padua.

(Rampold, Corografia deljt Italia, Topografia Veneta,
1787 ; Rigamonti, 1'itture dp Trevigi, Memorte delle Arti
dt Trevigi, 1803.)

TREVISA'NI, FRANCESCO, CAVALIERE, an emi-
nent Italian painter of the eighteenth century, was bom at
Capo dTstria near Trieste, in 1656. He is called by the
Venetians, Roman Trevisani, to distinguish him from Angelo
Trevisani of Venice. Francesco acquired the first princi-
ples of design from his father Antonio Trevisani, an archi-
tect ; and learnt painting of a Fleming, whose name is not
mentioned, who was remarkable for his pictures of spectres,

incantations, and such subjects ; and young Trevisani ex-

ecuted a very good picture in the same style in liis eleventh,

year. He afterwards became the scholar of Anton.'
Zanchi at Venice, and painted in his style for some tint;

.

he then studied the works of the great Venetian masten.
and distinguished himself by several fine pictures in ti-

Venetian manner, which he painted at Venice whilst ail

young. Being a man of striking personal appearance, ud
very accomplished in several polite arts, he went mod
into society, and he won the affections of a noble votmr
Venetian lady, with whom he eloped and married, at*i

he went with her to Rome to avoid the consequence*
of the resentment of her family. At Rome Tre v isajii

fortunate enough in finding a valuable patron in the cardi-

nal Flavio Chigi, nephew of Pope Alexander VII„ Ur
whom he executed several works, and who procured h»
the title of Cavaliere from the Pope. He was much em-
ployed also by the Duke of Modena, then Spanish amba»-
sador at the court of Rome, for whom he made *evenu
copies after celebrated pictures by Correggio, Parmegiarb.
and Paul Veronese. After the death of Cardinal Cliigi, i>-

was much patronized by Cardinal Ottobuoni, for whom hi
painted an excellent picture of the Slaughter of the Jnnu-
cents. Trevisani's works are numerous in Rome; he
painted also for many other cities, and for foreign coun-
tries; he executed some pictures for Peter the Great of
Russia : he died in 1746, aged 90.

After his arrival in Rome he forsook the Venetian run-
ner of painting, and adopted that which prevailed in Roa»
at that period, which consisted chiefly in the imitation u
Guido, Domenichino, and others of the Carracci school. Bin
Trevisani painted in many styles, and in almost every lin* :

history in large and small figures, portraits, animals. w»
pieces, landscapes, architecture, and flowers ; he cadi
imitate well a picture by any master. His best pictorr.
are a good deal in the style of Guido ; his composition u
grand, and his chiar'oscuro forcible, his execution free aui
bold, and his drawing generally correct and graceful ; but
his chief excellence consisted in a purity and brilliancy o.

colouring. His best pictures are, a Crucifixion, in tl*
Church of San Silvestro in Capite ; a San Francesco, in the
Church of San Franscesco delle Sagre Stimate ; Saul
Joseph dying, in the Church of the Collegio Reale ; and >

Prophet, in the Church of San Giovanni Laterano ; and tlx
cupola of the Cathedral of Urbino, painted for Clement XI.
The Albicini family at Forli possessed in the time u
Lanzi various specimens of his different styles, amonxM
them a Crucifixion in which the figures were very smJ
but elaborately painted, which Trevisani is said to bate
considered his best picture, and to have offered a large tuai
for its re-purchase.

TREVISA'NI, A'NGELO, of Venice, was an excefleoi
portrait painter, and painted also some good historical
pieces : he excelled in chiar'oscuro. There is a fine altar-

piece by him in the church Della Carita at Venice. Neither
the date of his birth nor death is known ; accounts differ,

but he was living in 1753. There are portraits of both the
Trevisani in the painters' portrait gallery at Florence.
(Museo Fiorentino; Lanzi, Storia Pittorica ; &c.)
TREVISO. [Trkvioi.]
TREVOR, SIR JOHN, Knight, a Secretary of Stale in

the reign of Charles II., was born in the year 1626, and was
the eldest son of Sir John Trevor, Knight, of Trevallin ia
Denbighshire, and descended from an antient Welsh familr

.

Anthony Wood, in recording his appointment as Secretait
of State, says of him and his father that they were both
'halters in the rebellion, and adherers to the usurper.'
{Athena Oxoniensee, vol. iii., col. 1089.) The father had
been a member of the Long Parliament, but supported the
measures which led to the Restoration. After this event
the son became a gentleman of the bedchamber in Charie*
II.'s court, and in February, 1668, was sent as special envoy
to France, to carry out the object of the treaty called the
Triple Alliance, viz. a peace between France and Spain.
(Dalrymple's Memoirt, Appendix, p. 6.) He negotiated
the provisional treaty, which was signed at St Germain-
en-Laye, on the 15th April, 1668, and which received »t f
full confirmation and development in the treaty of Aix-la-
Chapelle, May 2, 1688. [Aix-la-Chafkllk

; Thirl*
Alliance.] After his return to England he was knighted,
and in September appointed secretary of state in the room
of Sir W. Morrice. He obtained this appointment through
the influence of the duke of Buckingham, who had then
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lttained to the chief favour with the king. (Pepys's Diary,
m. iv., i). 166.)

Two different stories have been transmitted as to the
node in which Trevor's appointment was brought about

;

>ut both equally illustrate the custom of the lime. Sir

Villiam Temple writes to Lord Arlington, ' They will

live it that the kins; lays down eight thousand pounds to
iring this about, which is a good bargain both for him that
omes in and him that goes off'.' {Temple's Letters to the
larl of Arlington arid Sir John Treror, $-c, published by
). Jones. Gent., 1699, p. 10.) Pepys however had an
aformant, ' who for news tells me for certain that Trevor
0 nome to be secretary at Michaelmas, and that Morrice
oes out, and he believes without any compensation.'
Pepys's Diary.)
Sir John Trevor continued secretary of state until his

eath in 1672. It was his merit, during the time that he
cUl office, to oppose the French policy which Charles was
lien pursuing at the instigation of the Duke of York, and
ith the zealous co-operation of Lord Arlington, the other
feretory of state ; and to endeavour to moderate the per-
>eution of Protestant nonconformists, which was carried
ri during that period, under the same advisers, by means
fthe Conventicle Acts. Having been originally one of the
ibinet, he was put out of it in consequence of his oppo-
tion to the Duke of York's policy in 1670. ' It was re-

larkcd,' says Mr. Hume, ' that the committee of council
stablished for foreign affairs was entirely changed; and
Ml prince Rupert, the Duke of Onnond. secretary Trevor,

id 'ord keeper Bridgeman, men in whose honour the
ation had great confidence, were never called to any
^liberations.' (History of England, vol. vii., p. 458, ed.

P91.) Sir William Temple, who returned to England from
1 Hague in 1670, and grieved to see the rapid progress
ra policy directly contrary to that of the Triple Alliance
hicn he had achieved, found Trevor of the same opinion
ith himself, but unable to do anything, as he was, in

ir W. Temple's phrase, 'merely in the skirts of business.'

Wimple's Works, vol. ii., p. 170.)
Sir John Trevor died, after a short illness, on the 28th of

!;iv, 1U72. He died a year before his father, who, when
B died, was succeeded in his estates by Sir John Trevor's

dest son. Sir John Trevor had married Ruth, one of

le daughters of the celebrated John Hampden, by
horn he left a numerous family. His second son,

honias, was bred to the law, and having pursued it

ith great success, attained to political as well as legal

liinctice. He was in William III.'s reign successively

llicitor and attorney-general, and in 1701 was appointed
nief-justice of the Common Pleas. He w as created a peer

y Queen Anne, in 1711, by the title of Lord Trevor of
romham, in Bedfordshire. In 1726 he was made lord
rivy seal by George I., and in 1730, but a month before

is death, received from George II. the post of president of
le council. He died on the 19th June, 1730. His cha-
icter is briefly sketched by Speaker Onslow in a note on
urnet (vol. iv., p. 334, ed. 1823), where he is described as

i\iug the general esteem of all political parties, though,
Bginning as a Whig, he after a time left the party, and
Jen again rejoined it : and as an able and upright, but
Mrved, grave, and austere judge.

The third son of this Lord Trevor ultimately inherited
is title, being the fourth Lord Trevor. He was a distin-

Bished diplomatist, and having published a volume of
ocms, is enrolled in Horace Walpole's list of ' Royal and
foble Authors.' Having had the Hampden estates left

d him by his cousin, John Hampden, Esq., who was like

imself great-grandson to the patriot Hampden, and who
married, he took the name and arms of Hampden,

1
I Was in 1760 created Viscount Hampden. (Collins's

»c, by Brydges, vol. vi., pp. 291-304.)

SVOR, SIR JOHN, Knight, a lawyer of eminence,

ker ot the House of Commons' in the reigns of
in., and William and Mary, was a member of the

iame Welsh family as the subject of the previous article,

iinl the second son, but ultimately heir, of John Trevor,

of Brynkinalt, in Denbighshire. By his mother, he
Ms first cousin to the notorious Judge Jefferies. He was
*>m in 1633.

1 lie history of this Sir John Trevor has been sketched by
Ule strong pen of Roirer North, in a well-known passage in

"» life of the Lord Keeper Guilford' (vol. ii., p. 27) : 'He
?M a countryman of the lord chief justice Jefferies, and his
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favourite He was bred a sort of clerk in old
Arthur Trevor's chamber, an eminent and worthy profencr
of the law in tne Inner Temple. A gentleman that visited
Mr. Arthur Trevor, at his going out, observed a strange-
looking boy in his clerk's seat (for no person ever had a
worse sort of squint than he had), and asked who that
youth was? "A kinsman of mint," said Arthur Trevor,
" that I have allowed to sit here, to learn the knavish part
of the law." This John Trevor grew up, and took in w ith

the gamesters, among whom he was a great proficient

;

and being well grounded in the law, proved a critic in

resolving gaming cases, and doubts, and had the authority
of a judge amongst them ; and his sentence for the most
part carried the cause. From this exercise he was recom-
mended by JefFeries to be of the king's council, and then
master of the rolls and, like a true gamester, he fell to the
good work of supplanting his patron and friend; and had
certainly done it if king James's affairs had stood right up
much longer ; for he was advanced so far with him as to

vilify and scold with him publicly in Whitehall.' Having
been solicitor-general in the reign of Charles II., Sir John
Trevor was appointed master of the rolls by James II. in

1683, and on the meeting of parliament in May of that yeftr

he was elected speaker of the house of commons. In" the
beginning of 1688 he was made a privy councillor. Alter
the Revolution Trevor obtained the confidence of William
III., and was much consulted by him. There is a paper
of his, addressed to William, published by Sir John Dal-
rymple {Appendix, part ii., p. 80), in which he counselled
the dissolution of the Convention parliament. This par-

liament having been dissolved, and a new one assembled
on the 20th of March, 1690, Sir John Trevor was a second
time elected speaker. He was also appointed one of the
commissioners of the great seal. 'The speaker of the
House of Commons, Sir John Trevor,' says Burnet, ' was a
bold and dexterous man, and knew the most effectual ways
of recommending himself to every government : he had
been in great favour in king James's time, and was made
master of the rolls by him ; and if Lord Jefferies had stuck

at anything, he was looked on as the man likeliest to have
the great seal. He now got himself to be chosen speaker,
and was made first commissioner of the great seal : being
a Tory in principle, he undertook to manage that party,

provided he was furnished with such sums of money as

might purcrfase some votes ; and by him began the prac-

tice of buying off men, in which hitherto the king had
kept to stricter rules.' {History of his Own Time, vol. iv'.,

p. 74, ed. 1823.)

In the session of 1695 the corrupter of others was dis-

covered to have been himself corrupted, and was expelled
from the speakership and from the house. It was proved
that he had received a bribe of a thousand guineas from
the city of London for his support of a bill in which the
city was greatly interested. (Burnet, vol. iv., p. 254.)
Being speaker, he had to put the question for his own
expulsion. 'He sat above six hours,' says North, 'as pro-
locutor in an assembly that passed that time with calling

him all to nought to his face ; and at length he was forced,

or yielded, to put the question upon himself, as in the focm,
" As many as are of opinion that Sir John Trevor is guilty

of corrupt bribery by receiving, Sec. :" and in declaring the
sense of the house declared himself guilty. The house
rose, and he went his way, and came there no more.'

{Life of the Lord Keeper Guilford, vol. ii., p. 28.)

Sir John Trevor, though thus expelled from the House
of Commons, retained the mastership of the rolls, 'to the

great encouragement,' as North remarks, 'of prudent bribery

for ever after.' He had the character of being a man of
great talents, though of no principle. There are some
anecdotes of him in Noble's • Continuation of Granger's
Biographical History' (vol. i., p. 172), which show him to

have been extremely mean and avaricious. He died on
the 20th of May, 1717, in London, at his house in Clement's
Lane, and was buried in the Rolls' chapel.

His only daughter married Michael Hill, Esq., a privy

councillor and member of parliament, and had two sons.

The eldest son was created Viscount Hillsborough, and his

son Marquis of Downshire. The second son, succeeding to

his grandfather Sir John Trevor's estates, took the name
and arms of Trevor, and was created, in 1766, Viscount

Dungannon.
TREW, CHRISTOPHER JAMES, a celebrated ana-

and botanist, was born at Lauffen, a small town in
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Franconia, near Niimberg, on the 26th of April, 1695.

His father, who was an apothecary, took charge of his

education and taught him the principles of botany and
pharmacy. Trew went in 1611 to Altdorf in order to

attend the lectures of the faculty of medicine, and was
admitted to the degree of doctor m 1716, after five years'

study. On his return to his own country he immediately
began to practise, and obtained sufficient support to encou-
rage him to continue. He however soon formed the reso-

lution of travelling; and accordingly he went through
Germany, Switzerland, France, and Holland, and stayed

for a year at Danzig. In 1720 he returned to Lauffen, and
became a member of the College of Physicians at Niim-
berg. The extensive practice that he soon succeeded in

obtaining made him so well known to the world, that the

margrave of Anspach granted him the title of "physician-

in-ordinary and counsellor to the court (Hofrath). He was
admitted in 1742 as a member of the ' Academie des
Curieux de la Nature,' and was raised in 1746 to the dig-

nity of president, which at this time included the titles of
count palatine, aulic counsellor, and physician to the

emperor. He died on the 18th of June, 1769, at the age
of seventy-four, without ever having been persuaded to

leave Niimberg, notwithstanding the attractive offers that

were made to draw him to Altdorf and elsewhere. Assisted

by the excellent painter Ehret, he published the beginning
of a magnificent work on botany, which was continued
after his death by Vogel. With regard to anatomy he
conjectured that the mesaraic veins possessed the faculty

of absorption ; he proved that the pretended salivary ducts

of Coschwiti are simple veins ; and he very well demon-
strated the differences which are observed in the human
body before and after birth with regard to the organs of
circulation. Besides one hundred and thirty-three ob-
servations which are to be met with in the ' Com-
mercium Litterarium ' of Niimberg, and one hundred
and thirty-seven which have been inserted in the ' Acta
Curiosorum Naturae,' the following are his principal

works in anatomy and botany. In the former science

he published ' Dissertatio Epistolica, de Differentiis

quibusdam inter Hominem natum et nascendum interce-

dentibus deque Vestigiis Divini Numinis inde colligendis,'

Niimberg, 1736, 4to., with a great number of plates
representing peculiarities of the foetus ;

' Epistola ad Alb.
Hallerum de Vasis Linguae salivalibus atque sanguiferis,'

Niimberg, 1734, 4to. ; ' Tabulae Osteologicse Corporis
Humani,' folio, max., fine coloured plates, Niimberg,
1767. In botany his first publication was the description
of a flowering American aloe, Niimberg, 1727, 4to. In
1750 he began to publish one of the most splendid botani-
cal works that has ever appeared, under the title of
' Plants selects quarum Imagines ad Exemplaria Natu-
ralia manu pinxit G. Dionysius Ehret, Nominibus Propriis
ct Notis illustravit, C. J. Trew,' Niimberg, folio. To the
incomparable designs of Ehret, Trew added descriptions
and remarks, and the work appeared in decades, of which
seven were completed. In the same year he commenced
a similar publication of garden-flowers, entitled ' Amoenis-
simse Florum Imagines,' which was cairied on to six
decades. In 1757 he published ' Cediorura Libani His-
toria et Character Botanicus, cum illo Laricis, Abietis,
Pinique comparatus,' Niimberg, 4to., with plates by
Ehret ; the second part appeared ten years afterwards.

He also published a much improved edition of Blackwell's
' Herbal,' in English and German, with an appendix of new
plants. Having made the acquisition of the wooden
plates left by Gesner, he gave an impression of two hun-
dred and sixteen figures of plants from them, under the
title of * I cones posthumse Gesnerianse,' 1748.

(Biographie Midicale.)
TREWCA'CEjE, a natural order of plants belonging to

the rectembryose group of incomplete Exogens. This
order has for its type a single genus, Trewia, which was
named after Christopher James Trew, a physician of Niim-
berg. The species are but few : they are trees with oppo-
site and stipulate entire leaves and diceceous flowers : the
antheriferous flowers are arranged in long racemes, and the
pistilliferous flowers are axillary and solitary. The calyx
in both flowers is 3-4-cleft ; the stamens are numerous

;

the style is 4-clett ; the fruit is a drupe, 4-celled, with one
seed in each cell.

The plants of this order are natives of tropical India, and
their properties are at present unknown, nor is their struc-

ture well understood. As far as has been at pr*w
examined, they resemble Urticacea, but still differ

ciently to justify their removal from that family. Htrj
Lindley has constituted an order of the genus Trewia.
TRIADS. [Welsh Language and Literature- ]

TRIAL, the means adopted for the purpose of asc^
taining facts in issue in common law proceedings wh«-tr.- •

civil or criminal. The equity courts have also the pv«-

»

where they think it convenient, in the case of diput*-
facts, of directing an issue to be tried at common law.
The kinds of trial in civil cases were formerly seven

number, according to Blackstone ; and those which i

enumerates are, by record, by inspection or examinaluc
(divided into two distinct kinds by Comyns), by certifies.^

by witnesses, by wager of battle, by wager of law, and : >

jury.

In reality the six first might more properly be calV.
modes of proof rather than kinds of trial, which in tix:

divide themselves into two classes only: 1, That whtr
the court itself decides upon the evidence without the in-

tervention of a jury ; 2, That where the jury decides.
The first class contains the first six enumerated t

Blackstone ; that by record is where the existence c

certain record has been alleged in the pleadings of an ar t.

and is denied by the pleadings on the other side. The exig-

ence of it must be proved by the record itself. The co .

'

itself tries this issue, and decides accordingly as sucb .

record is, or is not produced. [Record ; Records.]
Questions whether or not a party is a peer are tt- .

proveable by the king's patent ; whether an alien is fhrs.

or enemy, by production of the treaty between bis cool.:-.

and Great Britain, &c. %
By inspection was where it was supposed a matter rsij -

be clearly made manifest on view to the court. In *r~
by an infant, to reverse a fine, if issue was taken a*

his nonage, he might be brought into court and there i

spected for the purpose of ascertaining the fact. If an
appearance it remained doubtful, the court might que*i> -

him, or examine those likely to be informed. So »ko i

defendant pleaded in abatement that the plantiff wasdr»
and some one appeared and said that he was the plainly
&c. The court had at all times the power, if the* I-

doubt, to order a trial by jury. This mode of proceeding
now become obsolete.

By examination is upon inquiry by the court into. ..-

instance, the customs and usages of a court.
By certificate. By certificate is where a fact is pro>-

by the production of a certificate from a certain official j»
-

son qualified to grant such certificate. Thus former!* ti

absence of a person from England during war might !
tried by the court, and proved by a certificate of ' .

' mareshal of the king's host.' In the same manner vt
customs of the city of London are proved by the certific—
of their recorder. A certificate of a bishop is proof n
specting matters of ecclesiastical jurisdiction, Sec.
By witnesses. In action of dower where the Uax

pleads that the husband is alive, the court may inquirr .

the fact by witnesses called before themselves. Lord Ct if

mentions several other cases where the court itself den
upon the examination of witnesses ; and he further *»*;»>•

that in all such cases each fact must be proved br t»:
witnesses at least. Although in the case of a trial bv jur
one witness, according to the English law, is sufficient.
By wager of battle. That is by single combat betwn

the champions of the parties. This seems to have bera •

mode of ascertaining a disputed fact prevailing anions '

antient Germans, and is said to have been intioduced v •

England by William the Conqueror. It was employed »r«
issue was joined in a writ of right. The combat took n'*-'

at sunrise in a piece of ground sixty feet square, enct^ .

for the purpose, and in the presence of the judges of i
1

court of Common Pleas dressed in their scarlet robes. T
weapons used were staves and targets; the champi. >--

were dressed in armour, but bare-headed, and with ti>.

arms and legs bare, with red sandals on their feet. Ti
battle might be continued till the stars appeared. If tl.i

was done, the party in possession of the land was hekl e?

titled to retain it ; if not, the court pronounced judt ij<i
•

in favour of the party whose champion was succesM'u>
All this proceeding was abolished by 59 Geo. III., c. 4u
The proof by wager of law was employed in an acii-

of debt upon simple contract, of detinue, account, and wa-
others. It was effected by the defendant coming iu..
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ourt attended by eleven of his neighbours who were called
ompurgators. He then solemnly swore that he did not
we the sum with which he was sought to be charged, or
etiiin the tiling sought to be recovered, and the eleven
ompurgators swore that they believed him. The wager
f law had already fallen into disuse when it was wholly
bolished by 3 & 4 W. IV., c. 42.
The mode of trial always the one most in use both in

ivi! and criminal matters, was the trial by jury. [Jury.]
In criminal cases recourse was antiently had to the

rdeal for the purpose of ascertaining the guilt or innocence
f a party [Ordeal], and also to the single combat
Appeal]. It appears doubtful whether the ordeal fell into
isi\ne, or was abolished by statute. Appeal* in criminal
Mes were done away with by 59 Geo. III., c. 40.
' A peer of Great Britain indicted capitally is entitled to

e tried by the peers of parliament assembled in the court
f the Lord High Steward of Great Britain, who is a peer
oniinated to that office by the crown for the occasion,
he proceedings of the trial are earned on in the same
ay as on a trial by jury, and judgment is pronounced ac-
ording to the opinion of the majority, which must consist

f at least twelve. Cases ofimpeachment by the Commons
re also tried by the Lords.

A trial at bar resembles the ordinary cases of trials by
ivy. except that instead of its being presided over by a
mgle judge, all the judges of the court in which the action
1 brought are in attendance. It is granted on application
0 the court, but only in cases of great difficulty and im-
ortance. In informations exhibited by the attorney-gene-
il. as law-officer of the crown, he is entitled to a trial at bar.
AVff Trial. After a trial has been already had, it is

ompetent to the court in which the action is brought to

Tant a new trial on an application made, and grounds
BOwn for supposing that justice has not been done between
he parties ; and that the case is of sufficient importance to
warrant such a further expense. These grounds are various,
uch as a misdirection by the judge, a verdict against evi-

ience, excessive damages, &c.
(Comyns, Dig., tit. ' Trial ;' Blackstone, Com.)
TRIANGLE, a figure having three angles, and conse-

quently three sides : this consequence is usually made the
[iefinition ; and the same thing occurs in Euclid, whose
rord is rpiyuvov in the Elements, though it is rpiVXo/pov

D the definitions prefixed.

A triangle may be drawn upon any surface, and having
ny sort of lines for its sides : but it is not usual to con-
ider any except plane triangles drawn on a plane with
igrht-lined sides, and spherical triangles drawn on a sphere
nth arcs of great circles for the sides. The Spherical

jle has been already considered ; and the formulae
ected with the plane triangle have been given in Men-

u-ion. There is much connected with this article in

Vncji.e, Parallel, Similar, Translation, Transversal
to the latter look for the reference from Menelaus to
his article), Trigonometry, &c., so that we have no need
o make this article of a length proportioned to the im-
lortance of its subject in geometry. In fact, triangles are

mch the elements of all figures as the letters are of
Is, being the figures of the smallest possible number
ies, and into which all figures can be divided.

two most important properties of the triangle are,
• sum of its angles is always two right angles, and
I area is half that of a rectangle of the same base
itude. Both of these propositions admit of such

actical verification as would make them perfectly intel-

rible to those who do not understand geometry. Take
restart angle BAC of a triangle cut out in paper, and

fold the paper so that A may rest on B(J at F, the pait
ADE folding over DFE. Then it will be found that by

B K F L C
further folding ECL can be brought over EFL, and BDK
over FDK, so that the three angles of the triangle KFD,
DFE. and EFL are so placed that the first side of the first
and the last side of the last, KF and FL, are in the same
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straight line, and the three make up the two right angles
KFA, AFL. Again, the triangle BAC is either the sum
or difference of the two right-angled triangles FAC, FAB,
which are the halves of the rectangles FACH, FABG, the

O A H AO H

sum or difference ofwhichisthe rectangle BGHC : whence
the triangle is the half of the rectangle BGHC, of the same
base and altitude as the triangle.
The three lines which bisect the angles of a triangle

meet in one point, which is the centre of the inscribed

circle ; and the three perpendiculars which bisect the
three sides also meet in one point, which is the centre of
the circumscribed circle. Moreover, the three lines drawn
from the vertices bisecting the sides meet in one point,
which is the centre of gravity of the triangle : as also do
the three perpendiculars drawn from the vertices to the
sides. All these propositions, except the second, can be
proved by the same process, namely, by showing that the
segments of the sides satisfy the theorem given in Trans-
versal.
The number of isolated theorems which might be given

on this subject is very large, but there is little, uncon-
nected with the trigonometrical formulse, which is of use
in application.

TRIA'NGULA and TRIANGULUM AUSTRALE (con-

stellations). The first (the Triangles) is a northern constel-

lation, surrounded by Perseus, Andromeda, Aries, and
Musca. It is one of the old constellations, but there is

only one triangle in Aratus. Hevelius added the second.
The second, or Southern Triangle, is a constellation of
Bayer, lying between Ara, Centaurus, and the South Pole.

The principal stare are as follow :—
TRIANGULA. TRIANGULUM AUSTRALE.
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[Numbers, Appblla-
TRIANGULAR COMPASSES.
TRIANGULAR NUMBERS.

TIONS OF.]

TRIANGULATION, a name given to the net-work of
triangles with which the face of a country is covered in a
Trigonometrical Survey.
TRIA'NTHEMA, a genus of plants of the natural family

of Portulaceae, so named from rpilc, three, and aVftoc, a
flower, in consequence of the flowers growing in threes,

in the axils of the leaves. The sepals are oblong and
coloured on the inside. Its stamens vary in number from
5 to 10 or 12, and hence cause this genus to be placed in dif-

ferent classes by Linnaean botanists. The ovary is half

superior
;
style 1 or 2, filiform

;
capsule oblong, truncate, cut

round. The species arc found in the tropical parts of the
old and new world, and in the subtropical parts of Africa.

They occur as weeds in every part of the plains of India.

Ti ianthema obcordata, like the plants of the family to which
it belongs, is employed by the natives of India as a pot-

herb ; but the nauseous and bitter roots of T. mono-
gyna are said by Dr. Ainslie to be employed as a pur-

gative by the inhabitants of the peninsula of India.

TRIBE (tribut, fwXij). All the states of antiquity of

which we have any records were divided into a certain

number of tribes, consisting of the great bodies of citizens

of which the state was composed. These tribes however

were of two different kinds, either irenealorrical (ytvwai), or

local (TovtKat). (Dionys. Hal., iv. 14.) The former, which

* Bayer put no lelten except to comtcllations he hxd seen.
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must be considered as the more antient of the two, were
the different national elements of which a state was made
up, that is, each was a distinct people, though akin to the

others, and each traced its origin to some mythical ancestor

;

whence Dionysius calls such tribes genealogical. The
other, or local tribes, to which a later origin must be as-

signed, and which in most cases superseded the old genea-
logical tribes, were artificial local divisions made for poli-

tical and other purposes, and any one of them might
• contain people wlio, according to the genealogical division,

would belong to different tribes. Thus we find in the

history of Attica that the four original tribes were done
away with after the institution of the ten local tribes by
Cleisthenes; and at Rome the three antient Romulian
tribes gradually died away alter the establishment of the

thirty local tribes of Servius Tullius. At Sparta alone the

three original Doric tribes, the Hylleans, Pamphylians, and
Dymanians, were retained without any change. Genealo-
gical tribes may in many instances, as was originally the

case at Rome, nave inhabited different districts, so .that

they were at the same time local tribes ; but this is merely
an accidental circumstance.
The number of the genealogical tribes was different in

the different states of antiquity, and depended upon various
circumstances, such as the number of national elements
brought together to form a state, or the partiality of a race

of men for particular numbers which were used as typical.

Thus we find that the Doric states were in most cases

divided into three, the Ionic into four, and the Romans
into three tribes, or a multiple of these numbers. Although
these tribes only contained freemen, they were not always
on a footing of equality, but the most antient one, to which
the others had only been added at some time by treaty or

contract, always retained, at least for a time, a superiority

over the others, and reserved for itself rights and privileges

which were denied to the others. Such was the case with
the Hylleans at Sparta, the Eupatrids at Athens, and the
Ramnes at Rome. Each tribe was usually subdivided into

smaller bodies, as at Athens into fparpim and yivti, and at

Rome into curiae and gentes. The number of senators and
of the great officers of a state likewise bore a certain rela-

tion to the number of tribes or their subdivisions. The bond
of union between such tribes was more or less loose ac-
cording to circumstances ; and the history of Attica gives
us an instance of their being at war with one another.
Each tribe had usually its separate religious observances
and festivals, and the same was the case with its sub-
divisions.

All the tribes of which a state consisted formed the
sovereign people (as at Rome the populus), which in many
cases ruled over a subject population superior in numbers
(x«fiiWot, plebeians). When a Greek state sent put a colony
to a foreign country, it appears to have been customary to

divide the new state into the same number of tribes as that
which existed in the mother-city, and the names also were
retained ; in some cases, as at Cydonia and Halicarnassus,
both of which were Doric colonies, we only find mention
of one tribe, which may have arisen from the fact that
only members of one tribe of the mother-state took part in
the establishment of the colony. (Wachsmuth, Hellenische
Alterthumtkttnde, ii. 1, p. 15, &c.)

In regard to the later or local tribes, it is clear from the
name itself that each inhabited a distinct district, contain-
ing either one or more townships, which were called in

Attica iiiiiot, and at Rome vici or pagi. Every citizen

belonging to a tribe was obliged to nave his name regis-

tered in a township of his tribe, though he was not bound
to reside in the same in which he was registered and to
which he belonged.
Each tribe, whether genealogical or local, managed its

own affairs and was headed by a tribune (<p>'\'apx<>e).

The same was the case with the subdivisions of a
tribe.

We have here only given a brief outline of the subject
in general, as a more detailed account of the tribes in the
different states of antiquity is given in the articles Athens,
Clkisthenes, Sparta, Rome, Servius Tullius, Dorians,
Ionians, and others. Compare also Wachsmuth, Hcllen.
Alterthumsk., ii. 1, p. 15, &c. ; Hermann, Political Anti-
quit. ; Schoms.nn, De Jure Publico Greecorum, p. 165, &c.

:

Niebuhr, Hist, of Rome, i., p. 306, &c. ; Dictionary of
Greek and Roman Antiquities, art. 4 Tribus.')

TRPBOLO, NICOLO DI, an able sculptor, born at Flo-

rence in 1500, was originally brought up to the tradt -
J

carpenter, but becoming acquainted with Sansovino \
-

sovino], he studied under him. The first work on r

.

he was employed after quitting that master ww •

statues of sibyls for the front of San Petronio at Bolac
which figures (represented in Cicognara's work > at .

stamped his reputation. For the doors of the unw d> -

he also executed some bas-reliefs of great merit. Tht -

tilence at Bologna in 1525 caused him to leave that .

but he soon returned to it, till the death of his patras. I»

tolommeo Barbazzi, induced him to remove from it, *sj

go to Pisa, where he was employed by the sculptor hev<
santa. While at Pisa he was commissioned by Gto.tta.''

della Palla, who was collecting works of art for Franc* >

to execute a statue of Nature, which, on being sent to r'c -

tainebleau, was admired as a choice production of art i

employed his talents less honourably when, on Flanz
being besieged by Clement VII., in 1529, he trearhero i_

furnished that pope with plans and models of the citv •-

its outworks. His services on that occasion obtained -

Clement's patronage, who among other things empic- •

him to assist Michael Angelo in the sculptures intra

for the chapel of San Lorenzo ; and he had begun > >

figures intended for the tomb of Giuliano de' Medici,
representing Earth, the other Heaven, when he nt en-

abled from proceeding with them by an attack of *r-

and hardly was he recovered when the pope's death y:
stop to the work. He was afterwards employed bv •

giand-duke Cosmo I., in laying out the gardens ana .

signing the fountains and statues of the Villa di Catfr

near Florence, of which extensive scheme of embed -

ment a very minute account is given by his friend and *

grapher Vasari. But although commenced, it was prosec -

but slowly; which Vasari imputes in some meaaon
Tiibolo's own remissness ; nor was it ever completed. >.

purchasing the Palazzo Pitti, Cosmo engaged Trifc»>-

improve the gardens and decorate them with statue*, jtr

but hardly had he commenced his labours when he t-

seized with an illness that carried him off, September 7'

1550. (Vasari, Vite ; Cicognara, Storia de Scoltnn. •

TRIBONIA'NUS. [Justinian's Legislation-.]
TRI'BULUS (rptfoXoc, three-spiked or pointed), a sr.

of the natural family of Rutacess, the fruit of whic
armed with prickles. It is termed Caltrops, from i

pronged instruments formerly employed and still in uv
the East for obstructing the progress of cavalry. T
name Tribulus however occurs in antient authors, *r~ .

described as being of two kinds, one terrestrial, the <*t

aquatic. This no doubt is Trapa, or Water Caltrop*, i

former has its leaves compared by Theophrastus to tt>

of the Cicer, and having similar prickly fruit, there or.
little doubt that the plant now known as Tribulus \en-.<
is that intended, while a third kind is probably a spec:«->

Fagonia, perhaps F. cretica. The genus Tribulus n.-.

5-parted calyx
; petals 5, spreading ; stamens, 10 ; •-

superior; capsule, 5, gibbous, spiny, many-seeded. 1

species are found in the south of Europe and the sal-

pical and tropical parts, of the world, with diffuse <.•'
'

procumbent stems, with solitary white or yellow flower
the axils of the leaves, and T. terrestris is" sometimes < -
tivated in the gardens of the West Indies on acceur' :

the sweet scent of its flowers. This, as well as T.
has some aperient properties ascribed, and is thejv:

-

sometimes use4 medicinally in the countries where it
•

indigenous.

TRIBU'NUS (fbXapxoc), according to the etrmolotr
the word, signifies any officer who is at the head of atX
[Tribe], and conducts either the internal administratii-
a tribe, or represents it in its relations to other pow? r» .

the state. This signification applies indeed to some of

'

officers of this name who occur in the history of Ron

'

but in regard to others it must remain doubtful whvt
bore this name. The following is a list of all the Ken -

officers bearing the name of tribune.
1. Tribunes of the Three Romulian Tribes.—The ti •-

ence of a tribune for the three antient patrician tribe*.

.

Ramnes, Titles, and Luceres, is attested by several pa*ac »

of antient writers. (Dionys. Hal., ii., p. 82, ed. Svlburr
Servius, AdAen., v. 560; Pomponius, De Ong.' Jim,
Digest, i., tit. 2, S.J2, { 20.) As regards their function, • r

have no definite statements : they may have been inrnisU-i
with the management of the civil, religious, and mL'iU.j
affairs of their respective tribes.
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_ — • Tribunus Ctlenim is an officer who only occurs in the
list ory of Rome during the period when it was governed
>y kings. He Was the commander of the 300 equites
celeres) who formed the king's body-guard, 100 being
aken from each of the three tribes." He was, next to
he king, the first person in the state. (Dionys. Hal., ii.,

>. 88 ; Pomponius, De Orig. Juris ; Digest, i., tit. 2, s. 2,

I
15.1 L. Junius Brutus, towards the end of the kingly
od, was appointed to this office, it is said, by Tarquinius
rbus, and in this capacity he convened the comitia of

curiae, in which the abolition of the regal power was
posed. (Liv., i. 59.) In the absence of the king, the
umis celerum acted as his representative, and con-

>ked the senate, as well as the comitia of the curiae, at

which he presided. Laws passed under his presidency
were called leges tribuniciae, in contradistinction to leges
egiae, or such as were passed under the presidency of the
ring-.

3. Tribunes of the Servian Tribes.—When Servius Tul-
ins organised the body of plebeians by dividing thera into
:hirty local tribes, each of them was headed by a tribune,
ivho had to keep a register of the inhabitants of his district

ind of the condition of every household in it. (Dionys.
Hal., iv., p. 219.) As the troops of the army and the
taxes were levied according to these local tribes, this
constituted the principal functions of the tribunes. The
Bcrutiny into every household appears to have gradually
ceased, partly because it was repugnant to the spirit of
liberty, which was rapidly developing, and partly because
the state obtained sufficient information through the census.
When subsequently the Roman people became exempt
from taxes, the main functions of the tribunes ceased, but
they continued to exist, and it is not improbable that the
tribuni aerarii, who are mentioned from the time that pay
began to be given to the soldiers (b.c. 406) down to the
end of the republic, are the same as the tribunes of the
Servian tribes. (Niebuhr, Hist, of Rome, i., p. 421.) The
tribuni aerarii had to levy the tribute in their tribes and to

pay the soldiers with it. (Varro, De Ling. Lat., iv., p. 49,
ed. Bipont.

; Gellius, vii. 10.) After the institution of the
quaestors, the tribuni aerarii had only to levy the tribute

and hand it over to the quaestors, who distributed the pay
among; the soldiers. The Lex Aurelia, B.C. 70, gave to these

tribunes judicial power along with the senators and equites

;

but they were deprived of it by J. Csesar. (Sueton., Cces.,

41.

)

4. Tribuni Plebis.—These were the most important
among the many officers bearing the name of tribune, and
whenever tribunes are mentioned without any further quali-

fication, the tribuni plebis are meant. In the year b.c.

494, when the plebeians had been driven by the oppression
of the patricians to secede to the Mons Sacer, peace was
concluded between the two orders on condition that the
plebeians should be allowed to have magistrates of their

own, whose province it should be to protect the members
of their order against the patrician magistrates, and whose
persons should be sacred and inviolable. It was further

agreed, that whoever should maltreat, kill, or compel a
tribune to anything by force, should be outlawed and his

property should be forfeited to the temple of Ceres. (Liv.,

ii. 33 ;
Dionys. Hal., vi., pp. 410, 435.) These agreements

however were insufficient to protect the tribunes against

vanous annoyances of the patricians ; hence it was found
necessary, soon after the institution of the tribunate, to give
still more security to the exercise of their power. A law
was accordingly passed forbidding any one to interrupt or

disturb the tribunes in their transactions with the plebs,

and that any one who should aet contrary tn this law-

should give bail to the tribunes for any fine they might
propose to the comitia to inflict upon him ; those who re-

fused to give bail forfeited their life and property. (Dionys.

Hal., vii. 431, &c.
;
Livy, iii. 13 ;

comp. Niebuhr, Hist, of
Rome, ii., p. 98.) The inviolability of the tribunes was
finally established after the time of the decemvirate by a
law- of M. Horatius.

As regards the number of the tribunes, who were of
coarse taken from the plebeians alone, the accounts differ.

Some state that two were elected on the Sacred Mount,
and that these two afterwards chose three more colleagues

:

others say that five were elected at once ; and others again
that no more than two were appointed. Hut the proba-
bility is in favour of five tribunes, so that one was taken
from each of the five vServian classes. Thus much only is

P. C, No. 1577.
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certain, that in the year b.c. 457 the number of tribunes
was increased to ten ; so that if they really bore any rela-

tion to the classes, each furnished two. Tlus number
remained unaltered to the end of the republic. The tri-

bunes were attended by public servants, called viatores,

who carried their commands into effect.

The accounts about the manner in which the tribunes
were originally elected are as contradictory as the state-
ments about their original number. The statement of
Dionysius and Cicero, that they were elected by the curiae,
must cither have arisen from a misunderstanding of the
nature of the curiae, or from a confusion of the election
and the sanction of the election; for the latter was a
right which the curiae unquestionably possessed for a
time. If, as Niebuhr thinks, they were intended to re-

S
resent the classes, they were elected by the centuries

;

ut it is much more probable that the college of tri-

bunes, at the expiration of the year of office, appointed
their successors, alter a previous consultation with the
plebs. The sanction of the curiae ceased to be necessary
shortly before the time of the Publilian law ; and after

that time we have express testimonies that the tribunes
were elected by the comitia of the tribes, under the pre-
sidency of one of the tribunes whose office was expiring.
(Liv., ii. 56, &c. ; iii. 64; Dionys. Hal., ix., pp. 598, 600,
&c.) As it was necessary that all the tribunes should be
elected on one day and before sunset, it often happened
that when the business of election could not be completed
within the lawful time, those who were elected had to fill

up the number by co-optatio. This inconvenience was
done away with in 448 by the tribune L. Trebonius, who
got a law passed, ordaining that in future the elections
should be continued the next day or days in cases where
one day should be too short a time to complete them.
The field of action for the tribunes were the comitia of

the tribes and other meetings of the plebeians, and they
arraigned before the assembly of the plebs any one, whe-
ther private individuals or magistrates, who had violated

the rights of the commonalty, and that without any fear

of being interrupted in their proceedings. They them-
selves had no judicial power

;
they had only the right to

drag the offender before the assembly of the people, and
to propose a fine to be inflicted on him. In later times
they sometimes deviated from this rule, and assumed the

right of proposing capital punishment. Their lawful

power was originally mere auxilium, that is, to afford pro-
tection, without any right directly to interfere in the
affairs of the state. Their power, the Tribunicia Protestas,
or Tribunicium Jus, was confined to the city and one mile
beyond its w alls. They were not allow ed to spend a night
outside the city, except during the Feriae Latinae, when
all the people were assembled on the Alban Mount. The
house of a tribune was regarded as a place of refuge for

any one who thought himself wronged or oppressed, and
the doors were left open by night as well as by day. From
the first the plebeians regarded the tribunes not only as their

protectors against patrician oppression, but as arbitrators

in matters among themselves. (Walter, Qetchiehte des

Rom. Rechts, p. 85.) The power of the tribunes, after if

was once established, rapidly increased in proportion as

the commonalty itself increased in importance ; indeed we
may say that the growing importance of the commonalty
was the work of the tribunes. Not quite forty years

alter the institution of the tribunate we find the mem-
bers present at the deliberations of the senate ; and in b.c.

4.")4 the tribunes compelled the senate to meet, in oppo-
sition to the consuls, that they might lay before them a

rogation, and discuss its merits. (Dionys. Hal., x., pp. 628,

657.) Henceforth either the tribunes themselves, or the

consuls at their request, proposed legislative measures to the

senate, as we see in the instance when a new legislation

was demanded by the tribunes. (Dionys., x., p. 678.) This
demand of the tribunes, alter some straggles on the part

of the patricians, was at last complied with, and led to the

appointment of the decemvirs, for the purpose of framing
a new code of laws. During the second decemvirate the

tribunate was suspended, like all other magistrates; but

when the business of legislation was completed, tribunes

were again appointed, and it was on their proposition that

the consulship also was restored. (Liv., iii. 54.)

The position of the tribunes alter the decemviral legis-

lation was very ditferent from what it had been before.

Henceforth we find the patricians and the clients contained.

Vol. XXV.-2D
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in the tribes, and the tribunes now stand in the same rela-

tion to the whole nation as they had before stood to the

commonalty only: they are now the protectors of the
whole nation as assembled in the comitia of the tribes, and
in opposition to the senate and the magistrates ;

they are

the representatives of the democratical element in the

state, in opposition to the aristocratical. This explains

how it happened that their protection was sought by patri-

cians as well as plebeians. (Liv., iii. 56 ; viii. 33, &c.)
They henceforth also appear in the possession of the right

of being present at all the deliberations of the senate ; but
their place was outside the opened doors, where they sat

upon benches. They had at all times the right to propose
measures to the assembly of the tribes, which might pass
them. Such resolutions of the tribes were called plebiscita,

and required the sanction of the senate or the curiae before

they became laws. But the Lex Valeria ordained that all

plebiscita should be binding upon the whole nation without
any further sanction. {Dictionary of Greek and Rom,
Ant., under ' Plebiscitum.') This gave to the tribunes an
extraordinary influence in all the affairs of the state, and
the democratical clement had now gained the superiority.

But while the power of the tribunate was thus outwardly
increasing, a change took place within the body, or colle-

gium, as it was called, which, to some extent, paralyzed its

power. Down to the year b.c. 394 all matters had been
decided in the college of the tribunes by a majority of the
members, but in this year we meet with the first instance
of the intercession (veto) of one tribune rendering the
resolution of his colleagues void. (Liv., v. 25, 29.) It is

uncertain what gave rise to this innovation, but it weak-
ened the power of the college, inasmuch us the aristocratic

party might easily gain over one of its members, and thus
thwart the plans of the rest. In such a case nothing could
be done, and the matter was dropped. C. Tiberius Grac-
chus was the first who pointed out the manner in which
the college might get rid of an obstinate member: he
proposed to the people to deprive such a tribune of his

office, an expedient which was afterwards occasionally

made use of. The same power however which a tribune

had over the resolutions of nis colleagues he also had upon
the proceedings of a magistrate, whether a consul, a censor,
or a praetor, and even over an ordinance of the senate.
The right of the tribunes of merely appearing in the senate
was gradually increased by the power of convoking the
senate, and laying before it any measures relating to go-
vernment or administration ; and the senate had often
recourse to the tribunes for the purpose of compelling
magistrates to comply with its wishes. (Liv., iv. 26 ; v.

9 ; xxviii. 45.) At last it was established by the Plebis-
citum Atinium that a tribune should be a member of the
senate by virtue of his office. The time when this ple-
biscitum was passed is uncertain, though it is not impro-
bable that it originated with C. Atinius, who was tribune
in b.c. 130.

In regard to other magistrates the tribunes had not only
the power to stop any of their proceedings, but in case of
need they might seize the highest magistrates, and put
them into prison, or inflict capital punishment upon them
by throwing them from the Tarpeian rock. There was
no power in the Roman republic that could be compared
to that of the tribunes, and during the latter period of the
republic they formed a real democratical senate. But what-
ever may have been the abuse that some tribunes made of
their exorbitant power, and however much evil they may
have produced, yet it is a point acknowledged on all hands
that Rome owed her greatness, in no small degree, to the
institution of the tribunate.

Sulla, in his attempt to remodel the constitution upon
aristocratic principles, reduced the powers of the tribunes
to what they had been originally. But this innovation,
like all his constitutional changes, was a complete failure,

and the full power of the tribunes was restored to them by
Pompey. [Sulla; Pompey.]
During the empire the college of tribunes of the people

continued to exist ; and in the reign of Augustus, comitia
for the election of tribunes were still held, although the
freedom of eleotion gradually disappeared. (Sueton.,

Aug., 40; Vellei. Pat, ii. 111.) The political influence
of the tribunes also sank rapidly, and even at an early

period of the empire we find it almost confined to inter-

cession in decrees of the senate and to protecting op-
pressed or injured individuals. (Tacit., Annal,, xvi. 20

;

Hiitor., ii. 91 ; iv. 9 ; Plin., Epist., i. 23 ; ix. 130 Tribox*-
however continued to exist down to the fifth centurj .

our sera ; and though their power was "much limited. t>-

still continued to be looked upon as the protectora of t.

»

weak and the injured, which made their office one of gr< v.

moral importance. For this reason, as well as for the im-

pose of having a check upon the college, the empem-i.
although patricians, found it necessary to be tribune*. I

-

fact, the office of tribune, all the other magistracies besu:
united in one person, was the only thing that was mtuvzf
to complete the sovereign power of an emperor. In a.

731 Augustus received the office of tribune for life, to! tl

intervals of five years he himself appointed one oi tt,

friends or relatives as his colleague in the tribun:-.
(Sueton., Aug., 27, 40 ; Tiber., 9.) This tribunicia pc'.r>-

tas of an emperor was conferred upon him by the ser.

and was justly deemed equivalent to regal or dictator.-
power with a popular name. (Tacit., Anna/., i. 2 ; iii. 5C
The example of Augustus was followed by his sucoe* a-v

and the tnbunicia potestas became an essential part oft:,

imperial dignity, and was finally established as such bj v«
Lex de Imperto Vespasiani. (Suet., Tiber., 23 ;

r V*r>...

12; Titt(s,0.)

5, Tribuni Militum cum ConsuJari Potentate.—In ti<

year b.c. 445 the tribune C. Canuleius earned seven,

rogations, one of which was, that the people should U l
liberty to elect the consuls from the patricians and p~
beians indiscriminately. In order to avoid the consequence
of this law, the senate decreed that instead of consul*, tr-

buni militum with consular power should be elected pro-

miscuously from both orders ; and in order that the pfa-

beians might not gain too much at once, the censor*
power, which had hitherto been a part of the coruaiiir

power, was separated ftom it and given to two new pai=-

cian officers, the censors. Accordingly in the year 444 a*.
three tribunes were elected instead of consuls, and one c
them was a plebeian. The people however were aUmct*
for the following years to elect either tribunes or coasuii.

as they might think proper. The consequence was, lost
for a series of years sometimes consuls were elected accord-
ing to the old custom, and sometimes tribunes. From tin

year B.C. 426 the number of tribunes varied between thnt
and four, until in n.c. 405 it was increased to six, ulucb
remained unaltered down to the year b.c. 3G6, whea the

office of the military tribunes with consular power **t I

abolished, and the consulship restored. These consular in-
|

hunts, as they are briefly called, had the same power
the consuls, with the exception of that part of it which U.
been detached from it and given to the censors. For tli»

and other reasons the patricians did not so much object
its being shared with the plebeians, as they did in rtgani
to the consulship, which was sanctified by solemn auspipn.
(liv., iv., v., vi.; Dionys. Hal., xi., p. 736, to the end,
Diodor., xv. ; compare Niebuhr, Hist, of Rome, ii_ p. 3E5,

&c. ; 389, &c.)
6. Tribuni Militant, or Militum, or tribunes of the sol-

diers, were a class of officers in the Roman armies, vi

whom at first there were four in a legion. They appear
originally to] have been appointed by the consuls, but is

the year b.c. 363 it was decreed that henceforth half U
them should be elected by the people in the comitia of tht
centuries, while the appointment of the other half was kit
to the commanders of the legions as before (Liv., via. 5,,
and as there were six in a consular army, three were elected
by the people and three by the consul. The latter w«v.
down to the latest time of the republic, called rvfluii, aU
the former comitiaii. (Liv., vii. 5; Festus, s. v. • Rufruli.
In later times the number of tribunes for each legion »»»
increased to six, and their appointment was sometimes left

altogether to the consuls. (Liv., xlii. 31.) But Ulis se«ai»
to have been an exception to the nile, for subsequent u
that time we again find that the people had the election at

a part of the tribunes. (Liv., xliii. 14; xliv. 21.) TV*
functions of these tribunes of the soldiers consisted in main-
taining the discipline among the troops, superinteniiin£
their exercises and their state of health, in inspecting the
sentinels, settling disputes among the soldiers, in taking
care that they received their necessary provisions, and tlw
like.

(For further particulars see Dictionary of Greek atulR*-
man Antiquities, under ' Tribunus.')
TRIBU'NUS (Tpif.Svoc), a celebrated physician. «ho

was born in Palestine, and lived in the sixth century sil«r

Digitized byGoogle



TR 203 T R I

Christ. He is said by Procopius (De Bello Goth., lib. iv.,

10) and Suidas (in voce TpiCovvoc) to have been one
nost skilful of his profession, and is also described

:
wise, temperate, and pious. Chosroes, king of

held him in such estimation, that when he was
about a peace with the emperor Justinian, a.d.

lie would not so much as make a truce with him,
ept on the condition that Tribunus, whose skill in

hysic he wanted and was acquainted with, should be sent
to him for one year ; and the historian remarks that as
soon as this was done, a truce was concluded for five years.

(De Bello Pcrs., lib. ii., cap. 28.) Tribunus had formerly
cured Chosroes of an illness, for wliich he was rewarded
witli great presents, and returned to his own country.
After the truce just mentioned he stayed a whole year

Chosroes, who offered to give him whatever he
mded ; instead however of asking for money, he

ircd that some of the Romans who were captives in

rsia might be set at liberty. The king at his request not
ily released those whom he had particularly named, but

three thousand others besides, which made the name of Tri-
bunus famous throughout the whole extent of the empire.

(Freind's Hist, of Physic.')

TRICELLA'RIA, a genus of celluliferous corallines.

[Polypiaria ; Mkmbranacea ;
Ckli.ari.sa.]

TRICHAS. [Sylviad.e, vol. xxiii., p. 441
; Titmice.]

Mr. Swainson thus characterises this genus :

—

Bill somewhat conic, compressed ; the base a little

widened: both mandibles equally thick ; the upper very
slightly bent and notched: gonys ascending. Rictus
bristled. Wings short; the first and second quills slightly

graduated. Tail rounded. Feet large, slender. Tarsus
long. Middle toe shorter than the tarsus : lateral toes
equal.

Example, Trichas personata. Wilson, 1, pi. 6, f. 1.

Mr. Swainson considers his subgenus Seiurvs to be
annectant. to TYichas.

TRI'CHECHUS. [Seals, vol. xxi., p. 108.]
TRI'CHIA. [Trichospermi.]
TRICHIASIS (TpiXiaais), is a disease in which one or

more of the eyelashes are turned inwards, so as to be in

contact with the front of the eyeball. The irritation thus
excited produces all the pain and other symptoms of in-

flammation of the conjunctiva, and if long continued may
lerminate in opacity of the cornea and complete blind-
ness.

The wrong direction of the eyelashes may depend on
various causes. Sometimes it appears to be their natural
mode of growth ; one or more growing difterently from the
rest, and being reproduced with the same fault as often as
they are extirpated. More frequently it is due to some
disease of the eyelid, producing a cicatrix or induration of
its inner surface, which, contracting, draws in the margin
Df the lid, and with it the lashes. By a similar process,

trichiasis is the constant accompaniment of the cases of
entropium, or inversion of the eyelids, which depend on
induration or contraction of their cartilages.

A temporary remedy for trichiasis is the extraction of
the offending eyelashes, which may be effected by pluck-
ins them with broad-pointed forceps ; but they are gene-
rally quickly reproduced, and, growing in the same direc-
tion, renew the patient's suffering. For a permanent
lemedy, some of the operations for entropium must be
performed, or the portion of the inner margin of the eyelid
from which the inverted lashes grow must be removed
with their bulbs.

TRICHI'LIA, a genus of plants of the natural family of

Meliaeese, so called from the Greek tricha (rpi^a), ' ternary,'

many parts of the plant being produced in threes. The
genus is characterised by having the calyx 4-5 divided.

Petals 4 to 5, connected at the base. Stamens 8 or 10; fila-

ments flat, sometimes distinct, sometimes closely joined into

a tube, bearing the anthers between the teeth of the tube.
Style crowned by a capitate 3-lobed stigma. Capsules
3-vfthred, 3-celIed, cells 1-2-seeded. Seeds baccate with an
axil. Embryo inserted with very thick cotyledons. The
species form trees or shrubs, with alternate unequally pin-

nate or trifoliate leaves, with axillary panicles of white
flowers, which are sometimessubfascieulate. They are found
in the tropical parts of America, and a few in Africa and in

New Holland. An Indian species, T. spinosa, is not well

known, but the oil ot its seeds is said to be a useful remedy
in chronic rheumatism and paralytic affections. Several

are possessed of active properties. Forskal found the fruit

of one species in the mountains of Yemen used as an
emetic, and called jouz-al-cai, or the emetic-nut, whence he
named it Elcagi, now called Trichilia emetica. The seeds,

bruised, are used for washing the hair, as well as an applica-
tion in itch. T. trifoliata, a nativo of Curacoa, has an un-
pleasant smell in all parts, and is said to possess active pro-
perties. T. cathartica is described by Martius as having
great bitterness, and as employed in Brazil as a cure for
levers, See T. moschata is remarkable in Jamaica for the
odour of musk which it diffuses all around, on which
account it is called musk-wood.
TR1CHINOTOLI, a fortified city of Hindustan, for-

merly the capital of a Hindu principality, now included in
the presidency of Madras and province of the Southern
Caroatic, is situated about half a mile from the south bank
of the river Cavery, in 10" 50' N. lat. and 78° 40' E. long.
The principality of Trichinopoli, a relic of the kingdom

of Madura, of which it originally formed a part, retained
its independence till 1736. On the death of the lost Raja
the government passed into the hands of his widow, as re-

gent for his adopted son, and from her it was treacherously
wrested by Chanda Sahib, a son-in-law of Dost Ali, nabob
of the Carnatic, and was then made tributary to the Moham-
medan government. In 1741 it was taken by the Mahrattas,
and Chanda Sahib was carried as a prisoner to Sattara ; it

was however retaken by Nizam al Mulk in 1743, and in

1749 it devolved by inheritance to Mohammed Ali as nabob
of the Carnatic. Dupleix, the French general, in 1748 had
advanced the sum required by the Mahrattas as ransom for
Chanda Sahib, whose wife and family had been protected
by the French at Pondicherry during his imprisonment. In
1751 Mohammed Ali, w ho was assisted by the British, was
besieged in Trichinopoli by Chanda Sahib, assisted by the
French. The defence was conducted by Lawrence, Clive,
and other British officers, with extraordinary military
skill, and the siege was continued till 1755, when the
French and their allies were compelled to retire. The
grounds of this contest are stated in the article Carna-
tic. The district and city of Trichinopoli were ceded to the
British in 1801.

The city of Trichinopoli is situated on a rocky eminence
;

it is very large, and is said to contain, including the
suburbs, 80,000 inhabitants. The houses generally are in-
ferior to those of the neighbouring city ol Tanjore. The
chief public buildings are, a palace, a mosque, and two
Hindu temples. The fortress is strong, and the British
government generally keeps five or six regiments there,
partly on account of the salubrity of the situation, and
partly as a convenient point of communication with other
parts of southern Hindustan. A mission-church was
founded here by Schwarz in 1762 [Schwarz], which still

retains a congregation of about 500 converts. The mis-
sion-church and mansion-house of Sc hwarz are within the
fortress. Bishop Heber died suddenly at Trichinopoli in

1826, when taking a cold bath, and was buried in the
church. [Heber.]

Tricliinopoli is 107 miles S.W. from Pondicherry, 38 W.
from Tanjore, and about 90 from the Bay of Bengal, travel-
ling distances. The surrounding country is fertile, from the
means of irrigation afforded by the Cavery and Coleroon,
though not equal in fertility to that of Tanjore.
The peninsula called the island of Seringham, near

Trichinopoli, is formed by the Cavery, which, about five

miles above Trichinopoli, divides into two branches. The
northern branch is called the Coleroon ; the southern re-

tains the name of Cavery. The two rivers again approach
each other about fifteen miles belo.v Trichinopoli, where
the Cavery is prevented from flowing into the Coleroon,
which is there lower than the Cavery, by a large mound.
[Tanjore.] The peninsula thus formed is called the
island of Seringham. In this island, five miles from Tri-
chinopoli and near the south bank of the Coleroon, is situ-

ated one of the largest and most magnificent pagodas in

Hindustan. The central sacred building is not large, but
is splendidly ornamented with sculptures, gilding, and
valuable stones. It is enclosed within seven square walls,

each twenty-five feet high and very thick ; these walls are

about 120 yards from each other, and, besides common
entrances, there are twenty very large and lofty triangular

towers over as many gateways, each forming a Ingldy

ornamented pagoda. The circumference of the outer wall

is about four miles, so that the enclosure occupies about
2D2
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a square mile. A great number of sacred edifices are

scattered about, some of which have halls of vast size ; the

flat roof of one of them is supported by a thousand slender

columns of carved granite. The pavements, stairs, and
tower parts of the temples are mostly of red and grey
granite, and of sienite. There are numerous sculptures,

tolerably executed. Besides the sacred buildings, there

are a great number of well-built houses and shops, where
business is carried on by inferior castes. Most of the in-

habitants however, who amount to about 8000, are Brah-
mins. A great number of pilgrims resort to the temple
annually.

(Mill's History of British India, by H. H. Wilson

;

l'amilton's East India Gazetteer ; Malcolm's Travels in

Hindustan and China in 1836 and 1837.)

TRICHODERMA'CE^E, a tribe of plants belonging to

the suborder Gasteromycetes, of the natural order Fungi.

It is characterised by its peridium being composed of

loosely interwoven flocci, rarely membranous, and evanes-

cent in the centre. The sporidia are conglomerate, and
the texture of the whole plant is floccose. This tribe in-

cludes several small genera. The genus Astcrophora is

found on other fungi when in a decaying state, especially

the Agarics. The genus Onygena is remarkable for

being found, on the hoofs of various animals, more espe-

cially those of the horse. It has also been found on horns,

and was gathered by Dr. Richardson in the arctic regions

on the horns of a buffalo. The species of the genera
Trichoderma Myrotheciura and Agerita are found in

Great Britain on fallen trees, dried plants, and various

kinds of decaying wood.
TRICHODESMA (from the root rpixo, ' hair,' and Ha/tot,

a ' bond '), a genus of plants of the natural family of Bora-
gineae, so named from the stamens being united together
by interwoven hairs. The genus has a rotate corol with a
naked orifice and subulate segments. The exserted sta-

mens have the anthers villous at the back. Nuts half im-
mersed in the four-winged column. The species were for-

mally united with Borago, but have been separated by
modern botanists : they are common in India and in New
Holland. The plants have little beauty and are of little

use. T. indica and zeylanica are reputed in India to have
diuretic properties, but are probably only demulcent.
They are likewise reckoned among the numerous plants
which are supposed to have the power of curing the bites

of snakes, but probably possess no other power than what
they derive from their mucilaginous nature.

TRICHOGLO'SSUS. [Psittacid/e, vol. xix., p. 90.]
TRICHCPHORUS, M. Teraminck's name for a genus

of birds, placed by Mr. Swainson under the family Meru-
lid.e (vol. xv., p. 121) ; and by Mr. G. R. Gray, in his

subfamily Pycnonotinee, the fifth of his Turdidte.
TRICH08ANTHIS, a genus of the natural family of

Cucurbitaceae, so named (from rpuo, ' hair,' and avSor, a
•flower') from the corols being fringed, something like

those of the Marsh Trefoil. Slany of the species are
edible, and from the long, often sinuous-formed fruit, they
have been named Snake Gourds; the Anguina of some
botanists. The genus is characterised by having white
monoecious flowers, calyx of the male somewhat club-
shaped, 5-parted, segments subulate. Corol 5-partite,

ciliate. Stamens 5, but in three bundles. Anthers very
flexuose. Female flowers, calyx 5-toothed, corol 5-partite,

cut and ciliated. Style trifid. Stigmas oblong, subulate.

Fruit a pepo, oblong, in some globose, 1 or 3 celled.

8eeds imbedded in pulp. Plants trailing or climbing,
found in the hot and moist parts of Asia, especially India,

with a few species in the W est Indies.

The principal edible species are T. anguina, a native of
India and China, with annual climbing pentagonal stems,
leaves more or less 5-lobed, tendrils trifid, very long : male
flowers in a long peduncled raceme ; females solitary on a
short peduncle from the same axils with the male. Fruit
oblong, spindle-shaped, ending in a long beak. The
fruit is often nearly a foot lone, md, on account of it, the
plant is much cultivated in different parts of Asia ; the
fruit bein~ universally used in the stews and curries of the
natives of India, and is called by them chuchinda. T. dioica

is another cultivated species
;
pulirul of the natives. The

plant is dioecious, herbaceous. Leaves cordate, dentate,

scabrous ; both male and female flow ers solitary. Pepos
oblong, both ends obtuse : when ripe, smooth and of a deep
orange colour ; about four inches long and the same in

circumference. The unripe fruit and tender top* v
much eaten both by Europeans and natives in Bengal. .

stews and curries. This is one of the most useful and
tensively cultivated species of the genus. T. cucttmrr .

.

is a third cultivated species with broad cordate Iran-

from three to five lobed, margins toothletted : male Sin--
racemed ; female ones solitary ; fruit oval, or oblong, frvr

one to four inches long ; when ripe, red, with the
involved in a red pulp. The unripe fruit of this »p«v
Iike that of the others, is eaten in stews, but is bitteru.'. .

taste.

The bitter principle is secreted in much larjier pn>-

portion in some of the other species, which art hecre
used medicinally, as T. laciniosa, amara, incisa, *sd y.l-

mata ; some being stomachic, but others purgative, n.crc

a larger portion of the active principle is secreted,
TRICHOSPERMI, a tribe of plants belonging to 1

suborder Gasteromycetes, of the natural order Funci. I" >

known by its pendium being single or double, bunc^
when full grown, and pouring forth abundant naked <i s
like sporidia. The sporidia are subglobose and r»:f -

large, and are collected more or less in the centre of v

peridium. and are loose or interwoven with the floccL T -

genera belonging to this order are rather numerous. »:

are divided into Trichogastres, those having a fleshy o

'

sistence; and Myxogastres, those having a soft and m.<_-

laginous consistence.

To the first division belong all those forms of U:-
which are popularly known as puff-balls, blind-manVl>-5
devil's snuff-boxes, &c. They have obtained these nut-
on account of the property they possess of giving out,*!--,

in a ripened state, the sporules with which their intr ;

is filled. These sporules are so exceedingly small r-J

light, that on the peridium, or external covering of -

plant, being broken, they rise into the air like smou
Many of these sporules do not measure more than fr c
ioii» t° °f an lncn >n diameter. They possess a curk* •

property of repelling the particles of water, so that if it-

surface of a basin of water is covered with them, the ham:
may be plunged to the bottom of it without beins wetUij.
Most of the plants which are called puff-bilk werv
arranged by the older botanists under the genus Ljcojxr-
don, but they are now arranged under several disu:.<-:

genera. The genus Geaster embraces those puff-biiU

whose peridium is double, the outer layer of which
up into star-like expanding rays. On account of this

like appearance they have been called ground-stars, tri.

to distinguish them from other puff-balls, starry puff-h&U»
They are found frequently in great abundance in mea^f
and pastures, under hedges amongst decaying leaves, n.
on the ground in woods, plantations, and shrubberies.

Nine species of this genus are found in Great Briti.r.

The genus Bovista, bull puff-ball, has a tliin paper-'...»

covering, which is furnished with a dutinct bark, wti.ci

peels oft* as the plant grows old. There are two species :'

this genus common in England, where they are found c-

the ground on heaths and dry pastures. The genus Lf
verdon, sometimes called wolf puff-ball, differs fn r.

Bovista in its peridium being membranaceous, and its th.r

external bark not being entirely deciduous. The ices'

remarkable species of this genus is the L. gigantru .

giant puff-ball, which is sometimes met with in fields sr.

Elantations in Great Britain. It may be known direit'i

y its large size, specimens frequently measuring *e\tr-_.

feet in circumference. The pendium of this plant is un
brittle, and contains inside a dark pulpy mass, lia\inc \

disgusting appearance, which is composed of floci i miv -

with the dark olive-brown sporidia. When dry, the iruiu-

of this and other puff-balls have been used for the puipt».*
of restraining haemonhage by direct application t-* »

wounded part. For this purpose it at one time fvniir.} j--,

essential article in the case of every surgeon. It is n>
»

seldom used among medical men, but it has still a ct«. i'

popular reputation. The application of this remedy «. '.-

dom stops the bleeding of a wound sooner than a piece-.'
lint ; and its introduction into a wound, especially a ;V-
tlie operation of phlebotomy, may be attended with un-
pleasant if not dangerous symptoms.
Another species of puff-ball common in our pas4urc< is

the dwarf L. pusillus. It may be known by its small si.'e.

The most common of all the species of Lycoperdon is X\-x

L. grmmatum, the studded puff-ball. This and the pre-
ceding species, and the L. pyn/orme of Schoeffer, were
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placed at one time together, under the name L. Proteus.
This name was given them on account of their exceedingly
varying character. The L. gemmation is known from the

other species by its peridium being studded over with
subspinulose warts. These warts vary very much in size

and form, and this circumstance has given rise to a number
of varieties of this plant being named as species by different

writers on fungi.

The genera Scleroderma, Elaphomyces, and Cenococcum
are distinguished by the hard, corky character of their

peridium, which sometimes approaches the consistence of
horn. They are common on dry ground, on heaths, in

gardens, woods, &c. The Elaphomyces officinalis is used
in some German physicians as a medicine. The second
division of the Tnchospermi, the Myxogastres, contains a
larger number of genera than the first, but the plants are
much smaller and less obvious. They are most of them
very minute, and are found on the trunks of old trees and
on decaying wood. Their forms and colours are exceed-
ingly various, and sometimes very beautiful. Their struc-

ture is more delicate than the plants of the last division,

and as their consistence is soft and gelatinous, their charac-
ter is with difficulty retained after they have be-en gathered.
One of the best-known genera of this division is the Lyco-
gala, or wolf-milk, so called on account of its containing
in the early stages of its growth a quantity of whitish
matter of the consistence of clotted cream. The only
British species is the L. Epidendrum, which is found on
rotten stumps and pales in the spring and autumn of the
year. This plant varies much in size and colour. Its

covering is frequently of a blood-red colour, as also the
juice which oozes out from the interior. The colour of the
pulp of these fungi depends on their sporules, and as these
are so excessively minute, they can be employed when
mixed with gum-water to form various coloured pig-
ments.
The genus Spumaria is found attached to the stems of
asses, and looks like a thick white froth upon them. On
is account it is frequently supposed to be of animal origin.

The genera Trichia, Physarum Stemonitis, Didymium,
Cratenum, Cribraria, Arcyria, &c, are named from the
peculiar forms the species assume. They are mostly found
on rotting wood in the spring and autumn of the year.

The best account of the British species of these plants wiD
Be found in the 5th volume of Smith's 'English Flora,'

executed bv the Rev. M. J. Berkeley.
TRICHO'TROPIS (from the root rP tXo, 'hair,' and

rpojrtc, ' a keel '), the name given by Mr. Broderip and
Mr. Sowerby to a genus of turbinated testaceous mol-
lusks whose shells have somewhat of the shape of Turbo,
but are distinguished from that genus by their thinness,

d from Buccinum by the want of a notch at the base of

aperture, and by the very indistinct canal. From
bo it may be easily known also by its elliptical and not

spiral operculum, and by the absence of the ciliated lateral

membranes which belong to the Turbines, and it is distin-

guished from Buccinum moreover by the discrepancies in

the soft parts. From Cancellaria it differs in being desti-

tute of the oblique folds near the base of the columella

;

but it seems to be the type connecting the true Buccina
(Buccinum undatum and its congeners) with the Cancel-
tariee.

Generic Character.—S/iell turbinated and carinated ex-

ternally ; the aperture wide, but still longitudinal and
rather longer than the spire, its base entire without any
notch, although immediately below the obliquely truncated

base of the columella there is an indistinct canal. The
whole shell thin and delicate, the outer lip especially.

Epidermis homy, forming numerous sharp-pointed bristle-

like processes on the edges of the carina? outside the shell,

very strong, and by its contraction in drying frequently

breaking the edge of the lip.

Operculum horny, much smaller than the aperture, com-
posed of elliptical laminae, its apex or nucleus lateral.

Animal resembling in most particulars a Buccinum as to

its external form and characters, differing from it princi-

pally in having only a very small fold of the mantle to

line the nearly obsolete canal of the shell. This and some
other inequalities on the edge of the mantle corresponding

in position to the keels on the outside of the shell, consti-

tute the whole of the differences observable between the

soft parts of the animals.

But two or three species of this genus are known : the

authors name two, Trichotropis bicarinata and Tricho-
tropis borealis : whether the Fusus 4-costatus of Say might
not with propriety constitute a third species of this genus,
must in their opinion remain undecided. This last shell is

a fossil which attains a considerable size, and differs mate-
rially from both the species described by Mr. Broderip and
Mr. Sowerby in having an enormous umbilicus. We select
Trichotropis bicarinata as our example. Several speci-
mens of Trichotropis borealis, which is found in the
Northern Ocean near Melville Island, were brought to
England by Captain (now Sir W. E.) Parry and Lieutenant
Griffiths, and a single specimen was found at Oban in
Argyleshire by the Rev. T. Lowe : Lieutenant (now Cap-
tain) Belcher procured one specimen at Icy Cape.

Description of Trichotropis bicarinata.—Shell with four
or five volutions, the last of which is much larger than the
others, and ventricose ; smooth on the outside, with two
prominent keels, which are ornamented with the numerous
strong, sharp-pointed, bristle-like processes formed by the
epidermis. The aperture is large and rather triangular,
being however rounded externally, with two obtuse angles,
and pointed at the base. The shell has a very narrow,
linear umbilicus, which is carinated on the outer edge, and
its carina is bristly like those on the back ; its inner edge
is formed by the elevation of the edge of the inner lip.

The columella is rather flattened. Shell white, translucent;
epidermis vide horn colour.

Syn.

—

Turbo bicarinatus, Sowerby, in ' Tank. Cat., App.,'
p. xii.

Habitat.—The Arctic Ocean.
Near the apex of the shell which was in the Tankerville

collection, and afterwards passed into the cabinet of the
late Dr. Goodall, two Terebratulcs were attached. Some
small Balani had fixed their abode on the body-whorl of
one of the specimens brought home by Lieutenant Belcher,
and two of them were near the lip. Dr. Goodall's speci-

men was said to have been brought from Newfoundland
;

those from which this description was taken were dredged
up in from ten to fifteen fathoms water, in the bay between
ley Cape and Cape Lisbon.

Trichatrnpis bicirinati.

a, operculum.

TRICKLASITE. [Fahlunite.]
TRICOCC/E, the name of a natural order in the ' Frag -

ments of a Natural System ' of Linnaeus. Euphorbia was
selected by Linnaeus as the type of this order. In the sys-

tem of Jussieu as adopted and amended by De Candolle
and Lindley, this order is called Euphorbiaceae. The
original name Tricoccae is however still used by Baitling

to express a group of families, amongst which is Euphor-
biacese, with Rnamnaceae, Staphyleaceac, Celastiaceur,

Brunoniaceae, and other small orders.

TRIDA'CNA. [Tridacnid.e.]
TRIDA'CNIDvE. The Tridacnacea of Lamarck form a

family belonging to the first section of his monomyarian
Conchifers, or mollusks furnished with bivalve shells which
have a single muscular impression. This family comprises
the genera Tridacna and Hippopitf.

Cuvier makes the Camacees the third family of the
testaceous Acephala. For the genera which he arranges
under that family, and for the views of Linnaeus, Bru-
guicre, De Blainville, Ring, and others, see the article

Chamacea.
The Chamidee of Mr. Swainson are placed between the

Teilinidee and the Saxicavida, and contain the following

genera and subgenera :

—

1. Hippopus, Lam., with the subgenus Pleurorkynchut,
Phillips.

2. Chama, Linn., with the subgenus Isocardia, Lain.

3. Tridacna, Lam., with the subgenera Cleidothccrus,

Stuchbury, Diceras, Lam., and Myochama, Stuchbury.
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4. Cardxta, Lam., including Venericardia and Cypri-
cardia, Lam.

Mr. Swainson remarks that the latter seems to be an
aberrant Cardita passing into Coralliophaga.

Mr. J. E. Gray makes the Ckamidte the first family of

his Goniopoda, the third order of the Conchifera in his

arrangement. This family, which is immediately followed

by the Etheriada, consists of the genera Chama, Arcinella,

Diceras, and Gaprina f The Tridacnidee are placed by
him as the first family of his Pogonopoda, the fourth

order of the Conchtfera, and comprise the genera
Tridacna and Hippopus. The Tridacnidee are imme-
diately followed by the Dreissenidee. {Synopsis, Mus.
Brit.)

M. Deshayes observes, in the last edition of Lamarck,
that the character fixed on by the latter for his section,

namely ' Ligament marginal, elongated on the border,

sublines!,' is not applicable to the three families, the
Tridacniee, the MytilacSes, and the Malleacies, which he
arranges under it. The Malleacea, in fact, remarks M.
Deshayes, have no external convex ligament similar to

that of the dimyarian conchifera, whilst the ligament is

found precisely so constructed in the two famines which,
in conformity with their nervous system, he proposes to
place among the Dimyaria. The structure of the liga-

ment, he says, confirms this view ; and he notices the
judicious observations of Lamarck, that the Tridacnidte
nave no analogy with the other Monomyaria, and
that, in structure, the animal more nearly approaches
the Chamacea and the Cardiaeea than any other. Thus,
M. Deshayes remarks, it will be advisable to return to the
opinion ol Cuvier, who places the Tridacna in the neigh-
bourhood of the Chama, as indeed Linnaeus had done
before him ; for the Swedish naturalist arranges under his

genus Chama both the Chama, properly so called, and
the Tridacna. The observations made by M. de Blain-
ville with respect to Hippopus appear to M. Deshayes to

be well founded ; and he is of opinion that it will be neces-
sary to suppress that genus, the principal character of
which (the closed lunule) is valueless, inasmuch as it

does not coincide with the animal, which is similar to

that of Tridacna. M. Deshayes remarks that Lamarck
would certainly not have separated the genera, if the
latter had known that some Tridacna as they advance in

age have the lunule much narrower than it is in youth,
and had been acquainted with the animal of Hippopus
which is figured by M. Quoy in the ' Voyage of the Astro-
labe '(pi. 80), and differs in nothing from that of Tridacna,
excepting that the loot is rather smaller and without
byssus. For figures of the animals of several Tridacnee,
see the ' Voyage of the Astrolabe,' pi. 79, 80.

Lamarck's generic character of Hippopus is,

Shell equivalve, regular, inequilateral, transverse, with a
closed lunule. Hinge with two compressed teeth, anterior
and intrant. Ligament marginal, external.

Tridacna.

Animal oval, cordiform, having the lobes of the mantle
united nearly throughout the circumference : three aper-
tures; two posterior and inferior for the anus and for

respiration, the third anterior, corresponding with the gape
of the lunule, and giving passage to a thick, cylindrical,

and byssiferous foot in nearly ajfthe species. Mouth oval,

furnished with great lips, at the extremity of which are
two pairs ofpointed labia! palps. (Deshayes.)

Generic Character.—Shell regular, equivalve, inequi-
lateral, transverse ; with a gaping lunule. Hinge with
two compressed, unequal, anterior, and intrant *eeth.
Ligament marginal, external. (Lam.)
M. de Blainville divides the genus Tridacna into the

two following sections :

—

A. Species whose shell is more elongated, and more
inequilateral, the anterior side being longer than the
posterior ; the lunule widely open in youth for the passage
of a byssus.

Example, Tridacna gigas.
B. Species more equilateral ; the anterior side shorter

than the posterior, and forming a vast lunule entirely
filled up; umbones curved forwards; a single post-
cardinal tooth on each valve. (Genus Hippopus, Lam.)
Example, Tridacna Hippopus.
Habitat of the genus : the East Indian Seas principally.

The species have heen found moored to rocks and nn coral

reefs, from the surface of the sea to the depth of

fathoms.

Description of Tridacna gigas.—Shell very large, tr»r>-

versely oval, with great irabricato-squamou* ribs, the *cs> •

short, arched, and lying near together ; the Interstice* -

the ribs not striated.

Lamarek, whose description this is, inquires whether th

species so described is the Chama gigas of Linnaeus ; tr. _

M. Deshayes in the last edition of the Animaux *mj
vertebrcs observes that it is very difficult now to e*ab'i;.-C:

its synonym, because all authors, instead of givitz s

reduced figure of large individuals, have contented thr—

selves with representing what they have taken for joae.

shells of the species. Among these figures, many. > .

remarks, evidently belong to other species ; but

generally speaking, they are bad, or at best but modert-

it is nearly impossible to refer them to the shells tbr

repjresent.

The rude figure given by Aldrovandus is large, nesry

filling his folio page, but in the external view the intersect

of the ribs are represented as striated.

M. Deshayes remarks that Linnaeus confounded uodi

his Chama gigas the whole of the common and figum.

species, and that nearly all the writers on the subject h*. <

followed his example, so that their synonyms are not to !•»

adopted without correction ; and, for that reason, be ab-

stains from citing Schroeter, Gmelin, and others. CVc-
nitz, he acknowledges, has rendered the synonymy bcUu-

and more complete, but still there is confusion, becaust he

has mistaken in the works of his predecessors the fieur j

of small species for those of young individuals of C*wi
gigas. Dillwyn, he adds, in his catalogue, has preser»ri

Hi a single species all that Linnseus comprised ; but K
has there established varieties which represent with sifi-

cient exactness many of Lamarck's species. M. Deshuo
mentions as another source of error that several Truiac**

become gigantic, and their great size has caused manv
confound them with the true gigas. He quotes H'ol/vt.

who, in his Natural History of Lower Hesse, states the oc-
currence of two valves of a gigantic shell not far frro
Cassel (p. 39, pi. 10, fig. 1 et .2). The largest of thest

measured from the umbo to the lower border out f<v:

eight inches, and its width from the anterior to the posJt-

rior end was two feet and a half. This shell, M. DesWo
observes, judging from the figure, bore the greatest mecr
blance to Tridacna gigas, and therefore he adds thai \.

can hardly believe it fossil, notwithstanding the passioniL

fervour of the author, who uses the tact as a weapon I

combat imaginary atheists and prove an universal deli*

which brought this shell all the way from the Ea*t Indux

seas, where to his knowledge similar shells were found.
The size and weight of this immense bivalve, the laitot

and heaviest known,* combined with the beautiful martit-

like appearance and whiteness of the inside of the vmhes
have always caused it to be sought for as an ornament u:

grotto-work or for garden-fountains; and, indeed, tlx

valve of a large individual forms a very picturesque basJ

for catching the clear falling water and transmitting t.

through the deep interstices of its indented edge to the re-

servoir below. vVolfart's fossils were not improbably the

relicts of some antient and long-neglected pleasure-ground.

The specimen whose valves serve for holy-water ve»!>
(BSnitiers) in the church of Saint Sulpice was presented It

Francis I. by the republic of Venice ; and Lamarck ob-

serves that, large as these are, still larger have t*fi

known.
This species can hardly have been the Tridacna a'

Pliny (Nat. Hist., xxxii. 6), which was probably only teat

overgrown European oyster that required three bites. A

fine well-fed Indian giant Tridacna would furnish forth

»

dish for a dozen. But it is not improbable that the ptdalu
or oysters a foot long, from the Indian Sea, noticed in th<

preceding sentence of the same book and chapter, m»)

have been Tridacna of modern authors.

The figure of Tridacna gigas given in the Zoology of

the Astrolabe was designed at Carteret Harbour, New Ire-

land. The natives brought many very large individuiK
whose flesh was abandoned to them, and which they sl«

raw. The naturalists of the expedition found the specie*

again at Tongataboo, at the Moluccas, at Timor, and *>

VVagiou. It appeared always to inhabit rather shaUo"
water.

* Fire hundred pousdi k»v» been recordedu iu weight.
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Of the second division there is but one species known,
'Awna hippopus, Linn. ; Ilippopus muculutus, Lam.

;

Vnlacna mactdata, Quoy {Voyage of the Astrolabe).

This well-known but beautiful species, now much used in

le ornamental arts for inkstands, &c, has a transversely

vate shell, which is of moderate size, ventricose, ribbed,
ibsquamous, and white spotted with red or purple ; the
mule is heart-shaped and oblique.

Triilocrn Hippopus.

The naturalists of the 'Voyage of the Astrolabe' found
thi» species at Carteret Harbour, New Ireland, and also at

Vanikoro, where they collected specimens Jeft dry on the
reefs.

M. Deshayes in his tables makes the number of species
of Tridaena seven recent, and two fossil (tertiary) ; and of
Hippopus one only, recent. In the last edition of La-
marck, the number of recent species of Tririacna recorded

one.

Fossil Trida.cn id.e ?

Although M. Deshayes notices two fossil species of
Tridaena in his tables, but one is recorded in his last

edition of Lamarck, published some time afterwards. The
volume of Lyell's Principles in which the tables appear
bears the date of 1833, and the volume of the last edition

of Lamarck bears that of 1830. Of the single fossil species

there noticed, Tridaena pustulosa, Lam., to which the en-
virons of Dives in Normandy is assigned as a locality, M.
Deshayes observes, that it docs not belong to the genus
TridacnQ, and that the figures of Lister, whom Lamarck
quotes, represent very large individuals of Productus gi-
ganteus. Sow. M. Deshayes moreover remarks, that it is

to be presumed that this species was not found at Dives,

for it is peculiar to the transition beds of Belgium and
England. Mr. G. B. Sowerby (' Genera ') states that Tri-

daena is only found recent, and in tropical seas, adding
his belief that the East Indian and Australian seas alone
supply specimens of it.

In the article Hippopus, the last-mentioned author
figures (f. 2) a bivalve fossil shell, and after giving the
characters of the true Hippopus, proceeds as follows :

—

' There is certainly no genus with whose characters and
habits the shells we have represented at Jig. 2 agree so well
as with this : they have been placed in different genera, by
Lamarck, which proves that he has entertained some
doubts about their proper situation : he has at lengtn
united them with several others of similar general charac-
ters in Cardium ; with which however they do not at ail

accord : formerly he had placed them with Cardita, to
which indeed they arc more nearly related, and, in our
view, they prove a manifest affinity between Cardita and
Hippopus. There are only two circumstances in which
our Jig. 2 differs from Lamarck's Hippopus : the first is,

that it is rather a longitudinal than a transverse shell ; the
other is in the muscular impressions, of which it has one,
very distinctly marked, but small, and placed close to the
umbo behind it : this we cannot trace in Hippopus macu-
Idtut, but it should be remarked that in many specimens
of this shell that we have examined, it has been extremely
difficult to trace the muscular impressions, as well as the
impression of the muscle of attachment of the mantle : in
fact the whole forms but one impression, surrounding the
edge at a distance, and becoming Jargertowards the centre

;

and in one specimen we think we can discover the corre-
sponding impression to the one mentioned in Jig. 2. The
only recent species known is the Hippopus maculatus.
For the reasons given above, we do not liesitate at naming
the fossil shell Jig. 2, Hippopus avicularis : there are two
or three other fossil species resembling this in general
form ; such is the //. cymbularis, Cardium cymbulare.
Lam. All these fossils are found near Paris.'

In the last edition of Lamarck, by M. Deshayes, no fossil

Hippopus is recorded.

TKIDACOPHYLLIA, a genus of lamelliferous corals,

separated from Madrepora, Linn. [Madrkhiylli.e.]
TRIDENT (tridew,rpimva) is any instrument of the form

of a fork, with three prongs; instruments of this kind were
used by the antients, as among ourselves, for various pur-

poses. In mythology the trident is the attribute of several

marine divinities, such as Nereus (Virg., /En., ii. 418) and
the Tritons fCicero, De Nat. Dcor., ii. 35), but above all ot

Neptune (Poseidon). The trident in these cases is the
same as the sceptre with other gods, the emblem of
the power of these gods of the waters. The antients
regarded earthquakes as arising from the sea. or, as they
expressed it, as the work of Neptune, who effected them
by his mighty trident, whence Homer frequently calls him
the 'shaker of the earth,' and whenever the god is repre-

sented as producing any convulsion of the earth or the sea,

the trident is always mentioned. (Horn., Odyss., iv. 006

;

Claudian, De Rapt. Pros., ii. 179.)

TRIENTA'LIS, the name of a genus of plants belong-
ing to the natural order Primulacese. In British botany
this genus is somewhat conspicuous, as if is the only one
which belongs to the Linnaan class Heptandria. The
parts of the fructification are remarkable for being arranged
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according to the number seven. The calyx consists of 7
sepals; the corolla is monopetalous with 7 deep segments;
the capsule is 1-celled, composed of 7 valves, enclosing an
indefinite number of seeds, which are seated on a fleshy

central free receptacle ; the seeds are covered with a reti-

culated membrane.
The only British species of this genus is the T. Europesa,

the European chick-weed, Winter-green. It is distin-

guished from the American species by possessing elliptical

instead of lanceolate leaves. This plant is rare in England,
being only occasionally met with in woods in the northern
counties ; it is however abundant in many parts of the High-
lands of Scotland. It is an elegant plant, having a tuber-

ous root and a solitary simple stem 4 or 5 inches high, the
extremity of which is crowned with a tuft of nearly sessile

leaves ; among these are numerous axillary flower-stalks,

each having a very pretty and delicate white flower with
yellowish or pinkish anthers : the T. Europeea occurs in

the north-west of America and in Siberia, as well as in

Great Britain.

T. Americana, the American chick-weed, winter-green,

has lanceolate leaves. It is found in mountainous districts

in Canada and Virginia.

TRIER (in French and English, Treves) is one of the
five governments of Rhenish Prussia {Die Rhein Pro-
vim). It is bounded on the north by the government of
Aix-la-Chapelle, on the east by that of Coblentz, on the
west by the principality of Birkenfeld and the Bavarian
circle of the Rhine, on the south and south-west by France,
and on the west by Belgium. It is divided into twelve
circles, the area is 2700 square miles, and the population
440,790, of whom about 400,000 are Roman Catholics,

40,000 Protestants, and 7000 Jews. The face of the coun-
try is hilly, with a considerable extent of forest and pasture
land, but not much that is adapted to tillage. There are
mines of iron, lead, calamine, copper, and coal. Some
wine is produced in sheltered situations on the banks of the
Moselle. The manufactures are of various kinds, but none
of Any considerable importance.
TRIER (Treves), the capital of the government and

circle of the same name, is situated in 49° 46' N. lat. and
6° 38' E. long., on the right bank of the Moselle, over
which there is a stone bridge of eight arches, 690 feet long
and 24 feet wide. It Ties in a valley of extraordinary fer-
tility, bounded by low hills covered with vines. This city
is undoubtedly one of the oldest cities in Germany, with-
out giving credit to the hyperbolical inscription on the wall
of the red house, formerly the town-hall, which asserts that
Treves was built 1300 years before Rome. When Julius
Csrsar was in Gaul, the Treviri were a powerful people.
The chief city of the Treviri was afterwards called Augusta.
In later times it was the residence of the emperors Con-
stantius, Constantine the Great, Julian, Valentinian, Valens,
Gratian, and Theodosius ; and was so eminent for its com-
merce, manufactures, wealth, and extent, that Ausonius
calls it the second metropolis of the empire. It was nearly
annihilated by the Huns, the Goths, and the Vandals, yet
subsequently almost recovered its antient splendour under
the archbishops of Treves, some of whom maintained
large armies, which they led to the field in person, and
greatly enlarged their dominions, so that they obtained con-
siderable political influence in Germany.

This city was taken by the duke of Marlborough in 1704,
and during the wars of the French revolution suffered, like

other German cities, by having its churches and convents
plundered of their wealth, their buildings being converted
into stables or warehouses. Under the government of
Prussia, to which it was assigned by the congress of Vienna,
it is gradually recovering. The population (exclusive of
the garrison and the suburbs) is 14,500. This seems too
little for the extent of the city, which is an oblong parallelo-
gram a mile and a half in length, but these limits include
several large gardens. The streets are irregular, and for
the most part narrow : there are nine suburbs, and eleven
gates. It is the seat of the government, of a bishop and
chapter, and of several tribunals and public offices. The
university, founded in 1454, and greatly extended in 1722,
was converted by the French into a central school, and is

now called a gymnasium : it has a library of above 70,000
volumes and 2000 MSS., among which is a Codex Aureus of
the four gospels. Among the public buildings the follow-

ing are the most worthy of notice :—The antient electoral

palace, now converted into barracks : it stands partly on

the site of an immense Roman edifice, of which on> t

fragment now remains, the walls of which are 90 feet fc^r
i

and 10 feet thick ; it is said to have been the residence k

Constantine. The cathedral of St. Peter and St- HrWu
in the earliest Byzantine style, is chiefly remarkable far ..

altars and its marble gallery. It is believed to have Cora*,

part of the basilica, or palace of the empress Helena. »t
converted her residence into a church. The Laebn-aar:
kirche (church of Our Lady), built between 1227 and 13*-

is one of the finest specimens of the light and elegant sr»

.

of pointed architecture. But the church of St. Simeon j» tV
most important Roman monument in Germany: it m
probably built in the time of Constantine, between 314 uv
322. The double gateway, or portal, formed the entrance -

the city, and was called Porta Martis, and also Porta N«r-
and is now called the Roman Gate. In the eleventh cent~
it was consecrated and dedicated to St Simeon by Ar.--

bishop Poppo. Since Trier has been in the possesses
Prussia, all the additions by which it was deformed hi-'

been cleared away, and it is restored as far as possible -

its original form, and was opened for the first time oo t'

23rd of July, 1817, on the entry of the crown-prim* «.

Prussia (now King Frederic William IV.). Few citws s
so rich in Roman antiquities, but they are not in the i» -

style, and are not to be compared in this respect with the
in the south of France and in Italy. Among other Robx.
remains are the baths, the amphitheatre, now nearly <l-

stroved, and the bridge over the Moselle. The viliagr .

Igel, about six miles from Treves, is remarkable for a K>
man obelisk 72 feet high, presumed to be the
of the family of the Secundum. It is the most richly o.-»

mented Roman monument in all Germany. Tmr
though not a manufacturing town, properly speakiar. f»

however some manufactures of cloth, woollens, poreeisr
hats, tobacco, paper-hangings, soap, several breweries iM
distilleries, and a very considerable trade in wine, timt*-

coals, and corn.

The area of the antient archbishopric and electorate w*
2300 square miles, with nearly 300,000 inhabitants, be»ic&-*

several counties, lordships, abbeys, and convents whirl,

recognised the archbishop as their feudal lord. The arch-

bishop of Treves was archchancellor of the holy Roma-
empire, and had the bishops of Metz, Toul, and Verthin '.

his suffragans. He was the second in rank among iK

electors, and gave the first vote at the election of the ra-

perors. His revenue was estimated at 300,000 floru> >

money and 200,000 florins in kind, in all above 50.0m
sterling. From.Eucherius to the last archbishop therew
114 bishops and archbishops. When France by the tm.1
of Luneville obtained the greater part of the countn.
was incorporated with the departments of Uie Soar.' tk
Rhine, and the Moselle ; the smaller portion on the riri

bank of the Rhine was allotted to the prince of N&m
Weilburg, and the archbishopric, with the electorate, at- -

lished. Clemens Wenceslaus, of the house of Saxony. ti*

last elector, received as an indemnity an annuity of 3u0a»
florins, and the episcopal palace at Augsburg, where i

died in 1812.

(Miiller, Geographisches Worterbuch der PreuxsitrJui
Monarchie ; Brockhaus, Conversations Lexicon ; Sin
Geographisches Lexicon ; Murray, Handbookfor Trarrilf
in Northern Germany.)
TRIESTE. The government of Trieste, commonly ralln

the Illyrian Littoral, is the southern half of the Au>tni-
kingdom of Illyria, consisting of Austrian Friaul, a am
portion of the Venetian territory, the district of Trieste. IK
whole of the peninsula of Istria, the southern part of Ctr-

niola, and the Qaarnero islands. It lies between 44* S'
and 46° 25' N. lat., and 13° 15' and 14° 45* E. long. ; auJ
is bounded on the north by Carinthia and Carniola, on t*w

east by Carniola and Croatia, on the south by the Adriat'c.

and on the west by the Venetian territory. The art* i-

4055 square miles, and the population 426,537 inhabitants
of whom 350,650 are Slavonians, 19,000 Germans. Rittv
Italians, 2500 Jews, 2300 Greeks, and 40 Armenians.
The greater part of the country is traversed by mountain*,

which, on the west side of the lsonzo, belong to the Cann-
thian Alps, and on the east side to the Julian Alps ; aomr
of these mountains are 6800 feet high. They are all cal-

careous. There are some remarkable caverns" or grotto**.
with beautiful stalactites. On the whole the courrtrv
is not well watered. The most considerable river is the
lsonzo, which flows through the two governments ofwhk&
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e kinedon is composed. In the latter part of its course,

GmnmlMi where it becomes navigable, it changes its

.me to Sdoba, is nearly 2000 paces broad at a short dis-

nce above its mouth, and empties itself by the lagoon
locca di Sdoba) into the Adriatic, south of Monfalcone.
her rivers are the Idria, the Timavo, and the Quieto, but
eir course is short, and they are nearly dry in the summer,
icrc- are several waterfalls in the mountainous part of the
ovince, of which the celebrated fall at Podmenz is the
l>M worthy of notice. In some parts of the sea-coast
ere arc many marshes, the exhalations from which render
e neighbourhood unhealthy. In the northern part of the
rele of Gikitz the climate is nearly the same as in the

I piue regions of Germany, whereas on the sea-coast and
the island it is mild and quite Italian. The spring sets

^'.uldenly at the end of January, and may be said to last

r a tew days only, the heat soon becoming very great,

tn: winds often rage with great fury in this province:
iev are the Sirocco, which blows from Africa at the

id of autumn, and is always attended with torrents of

in ; and the Bora, a cold north-east wind, which frequently

ertnrns loaded waggons on the high road, and compels
le .ships on the coast to stand out to sea: it brings cold
-y weather. Some parts of the country are sterile, but
hers are fruitful, and produce vines, olives, and in ge-
eral the fruits of southern Europe ; but the quantity of
jrii grown is not considerable. There is a good breed of

n'v'ii. The minerals are limestone, numerous varieties

f marble (.some of which contain interesting organic

•uiaiiisj, beautiful spars, slate, sandstone, and coals. There
,v silver and iron ores in some places, but they are not

orked, for want of funds. Salt is obtained from the

sa-water by evaporation in the sun. The pastures on the

\ti nsive sea-coast are very productive. The government
l divided into the four circles of Trieste, Fiume, Goritz,

ud Carlstadt. [Illyria ; Istria ; Goritz.]

TRIESTE (Tirest), once a Roman colony (called by Pliny

nd Pomponius Mela Tergeste), is now a flourishing com-
lercial city and seaport, the capital of the government of

le >:tme name in the kingdom of Illyria. It is situated in

5" 48' N. lat. and 13° 38' E. long., at the north-western

xtreuiity of the Gulf of Venice. It consists of two parts:

lie old town, standing on a hill with a castle on the sum-
lit, and the new town called Thercsicnstadt, which is built

n level ground extending to the sea-side. The old town
as narrow, crooked, dirty streets, especially in the old Jews'

uarter. The new town however forms a regular square

rith broad streets crossing each other at right angles, and
ome canals, one of which, called the Great Canal, presents

, very animated appearance. There are 31 squaresor market-

ilaces, of which the Theresienplalz and Joseph's Platz in

he new town are the handsomest. There arc 9 churches,

imong w hich are 1 Lutheran, 1 Calvinist, 1 Greek, 1 Oriental

ireek, and 1 Servian ; besides other great public buildings,

well as St. Peter's church, the ancient cathedral, the Syna-

;ogue, and the noble Exchange : the city contains many
/ery large and handsome private houses. In the year 1719

he emperor Charles VI. declared it a free port. At that

lime there were scarcely 8000 inhabitants ; the privileges

Df the place were extended by the empress Maria Theresa,

io that all goods, with very few exceptions, can be imported

duty free. The consequence has been that the population

ia now above 50,000, and continues annually to increase,

and Trieste ia now the most important and wealthy com-
mercial city in the Austrian dominions. Consuls of almost

every nation in Europe reside there : it has 19 banks and
insurance companies, 1000 merchants, and 700 brokers.

The commerce of Trieste was much increased by the com-
mercial treaty concluded with Greece in 1835, and by the

new institution of the Austrian Lloyd's, which is supported

by the government. The number of ships engaged in the

commerce of Trieste is so constantly being augmented,
that it cannot be exactly stated ; of large merchantmen there

are about 1500 arrivals of all nations, and the number of

arrivals of coasting vessels is not less than 8000. Several

steamers ply between Trieste and Venice, and the society

of the Austrian Lloyd's has a regular communication by
steamers with Greece and Egypt. The harbour is defended
by a strong battery on the new mole, which was formed to

»helter it from the south, but is not fully protected against

the Bora. There are two lazarettos near the harbour,

where ships from suspected places perform quarantine.

Among the manufactories, that of oil-soap deserves men-
P. C, No. 1578.

TRI
tion as being the largest in Europe : there are two other soap
manufactories, and several of leather, rosoglio, and wax.

Trieste is a seaport for a very large tract of country, the
south of Germany, the Illyrian and part of the Slavonian
provinces, in short, for the whole of the Austrian territories

from the Tyrol to Transylvania. Among the exports are
the productions of the mines of Idria, those of Hungary,
linens, tobacco, and woollens from different parts of the
Austrian dominions, and printed calicoes from Switzerland.
The imports arc cotton from Egypt; hides, raisins, silks,

rice and oil from the Levant ; wheat from Odessa, and all

kinds of tropical and colonial produce from the West Indies
and Brazil.

Ship-building is carried on to a great extent, and the
ship-builders of Trieste are so much esteemed for their skill,

that designs lor vessels of various kinds are sent as models
to many foreign ports.

Among the literary establishments the Scientific and
Nautical School, with 16 professors, the public library,

the Gabinetto di Minerva with a library and museum,
and the gymnasium, arc the principal. The hills

surrounding the city are adorned with beautiful country-
seats and gardens. About 70 years ago these hills were
naked and desolate, but mould has been brought at a great
expense by sea from Istria, and this barren tiact gradually
transformed into a paradise. Alter the treaty of Vienna in

1809, Trieste with its territory was annexed by Napoleon
to Illyria. In 1814 it returned to the dominion of Austria,

and in 1818 received the title of ' Citta fedelissima.'

(Oeslerreichisrhe National Eucyclopiidie ; Blumenbach,
Die Oesterreichische Monarchie ; Jenny, llamibuch fur
Reisvnde in Oesterreich ; Brockhaus, Qjm-et sations Lexi-
con.)

TRIEWALD. MARTIN, an eminent Swedish engineer
and mathematician, was born at Stockholm in 1691, and
educated in the German school of that city. Being in-

tended for a commercial life, he visited England on the
completion of his studies, to improve himself in such
branches of knowledge as might prove useful in his future

career; but having met with some disappointments, and
seeing little prospect of success, he determined to embark
for some distant part of the world. He was deterred from
so doing by forming an intimacy with Baron Fabrieius, the

Holatein minister, who took him into his service as a secre-

tary,—an engagement which led to his becoming better

known, and gave him an opportunity of acquiring the

friendship of several eminent persons, among whom was
Sir Isaac Newton. Triewald was subsequently engaged
by the proprietor of some coal-pits near Neweasile, to

superintend the management of the colliery-works, a situa-

tion for which he was qualified by his studies while in

London, where he hail attended the lectures of Dr. Desa-

guliers on natural philosophy. In this situation Triewald

devoted his attention principally to mechanics, and studied

diligently those branches of the mathematics which are

most useful to an engineer. He had never before seen a
steam-engine ; but he very soon made himself acquainted

with the" construction of that machine, and introduced

some improvements in it.

In 1726, after an absence of ten years, he returned to

his native country, where he constructed a steam-engine,

and read lectures on natural philosophy, which he illus-

trated by experiments. These lectures were well received,

and recommended Triewald to the notice of the king and
of the states, who conferred upon him an annual pension,

with the title of director of machinery. He next turned

his attention to the improvement of the iron and steel

works of Sweden, and endeavoured to introduce superior

processes in the manufacture of iron. His zeal and dili

gence in this and other similar pursuits procured him a
commission as captain of engineers and inspector of for-

tifications; and while acting in that capacity he invented

various machines, which are still, or were, not many years

since, preserved in the Academy of Sciences at Stockholm.

Several similar memorials of his talent were also deposited

with the Academy of Lund. Among the machines to

which he directed his attention with a view to the intro-
^

duction of improvements was the diving-bell, on the use of
'

which he wrote a treatise, which was published at Stock-

holm in 1741. The construction of his diving-bell is de-

scribed under Submarine Descent, vol. xxiii., p. 191. He
invented a ventilator for the expulsion of foul air from

ships, &c, for which he received honorary rewards from
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the king of Sweden and from the king of Trance ; and he

attended to agriculture and the naturalization of foreign

plants
Triewald was one of the earliest members and promoters

of the Academy of Stockholm ; in 1729 he was elected a

member of the Scientific Society at Upsal, and he received

similar honours from several other learned bodies, among
which was the Royal Society of London. He wrote se-

veral papers in the ' Memoirs of the Academy of Stock-

holm' for 1730, 1740, and 1747; and also made com-
munications, of which a list is given in the work referred

to below, to the English ' Philosophical Transactions.'

Triewald died suddenly .in 1741.

(Aikln's General Biography.)
TRIFO'LIUM (rpi'fuXXov), the name of an extensive

genus of plants belonging to the curvembryose division

and to the papilionaceous tribe of the natural order Legu-
minobse. This genus, which has obtained its Latin as well

as its French and English designations, Trefle and Trefoil,

from its leaves possessing three segments, is one of the

most extensive in the vegetable kingdom. Don, in Mil-

ler's ' Dictionary,' enumerates 165 species. They are prin-

cipally inhabitants of temperate climates, and are found

in all auartersof the globe. This genus has been some-
what difficult to define, and species have been admitted
into it or rejected according to the views botanists have
taken of its true character. Linnaeus gave an extended
definition of the genus, which embraced many of the

genera of other botanists. Some of these have been re-

stored by recent systematists, and the genus is now defined

with the following characters :—the calyx tubular, 5-cleft

;

corolla remaining after decay ; carina obtuse ; stamens
diadelphous, more or less connate with the petals, the fila-

ments dilated above ; the style smooth ; legume ovate,

with one or two seeds, sometimes oblong, with three or four

seeds, and included within the decaying calyx and corolla.

All the species are herlis, the leaves are mostly divided

into three segments or foliolules ; sometimes they are seen

with four or five. The flowers are disposed in dense heads

or spikes, and are of a purple white or cream-colour. De
Candolle has arranged the numerous species of this genus
under seven sections, the characters of which arc founded
principally on the inflorescence and on the form of the
calyx, or of the corolla combined with it. We shall here
select some of the most useful and remarkable of the spe-
cies as illustrations of the genus.
The first section contains Trefoils with spicate flowers;

oblong bractless spikes
;
calyx very villous, and not inflated

after flowering.

Trifolium mcarnatum, Flesh-coloured Trefoil, or Scarlet

Clover. The spikes of flowers are at first ovate, at length
cylindrical, solitary, and naked at the base : the calyx 10-

nerved and hairy, with unequal awl-shaped acute teeth

longer than the tube and shorter than the corolla
;
stipules

ovate and obtuse ; leaflets obovate, crenated, villous ; stem
erect. This species is a native of the south of Europe, in

damp meadows.
It is an annual of rapid growth, so that In southern cli-

mates it may be sown in summer after an early crop of
corn, and fed off or cut before winter. It will stand the
winter well if sown later, and give very early feed in spring.

It produces a great abundance of seea if allowed to ripen ;

and on its introduction into England great profits were
made by the first cultivators of it, by growing it entirely

for seed. The price however soon was so greatly reduced
by abundant production, that it did not repay the exhaus-
tion of the soil consequent on the ripening of the seed.

It is however a valuable addition to the plants usually
raised for fodder, and fills up an interval between other
plants by its very early and rapid vegetation. The mode
of sowing the Trifolium incamatum is simple and attended
with very little expense. In the month of August, as soon
as the crops of corn have been reaped, the stubble is well
harrowed to raise a small portion of mould ; the trifolium
is then sown at the rate of four bushels of the seed, in the
husk, per acre. There is a double advantage in sowing it in

this manner: it saves the thrashing required to separate the
seed, as a very slight beating will separate the florets of
the head or spike sufficiently to sow them ; and it vege-
tates sooner from the moisture retained in the husk which
envelops the seed : a bush-harrow is drawn over the land
to cover the seed, and it is rolled with a bnrlcy-roller, if the
land b« of a firm nature, or with a heavier roller if it he a

loose soil. Thus the Trifolium will veretate much r.-

certainly than if the land had been regularly- plooghrd .-

harrowed, which would have loosened it too moch.
It is not advantageous to let the Trifolium inearnx-_«

be cut for hay. Its stem then has acquired a. bard
nature, and it makes very inferior hay. lis principal
is to feed off with ewes and lambs before other fat* .

ready in spring, or to cut it green for horses and or-
The ground may be ploughed and prepared for •tr-.r

crops as early as is required ; and thus the Trifblim i- -

way interferes with the usual rotations. When tb» am
mon broad clover has failed from any csuise, aar kav

patches are left in the fields in autumn, the Ti-rfiatsj !«-

carnatum may be sown there with advantage ; t. *
overtake the clover sown in the preceding spnnit tart

'

up the deficiency. In this case a mixture of Tnfc.-=
incarnatum and Italian rye-grass (Lolittm nrmar .s

licum) has been found very useful. If the TrifdhiiB:

sown early in spring, it will produce very good feed e
few months, and the land may afterwards be sown
turnips without any loss of time. It must be reooliesv.

that the Trifolium incarnatum is a catch crop, that U •
-

i

which comes in between two regular crops, without rr-

fering with the rotation, and that it costs little more t>: I

the seed, which is easily raised, or may be bemttn . i

a very moderate rate*. All cattle are fond of it i- -
|

young state, and it comes in a fortnight earlier C
lucern, which is one of the first of the artificial gn—
fit for cutting in spring. The great expectations i*»
at its first introduction not having been fully reah^-
this plant has rather fallen in the estimation of fra
ers ; but if it is not so valuable as the broad ckjrrr -

a regular rotation, it ought not to be despised as a «*
sidiary crop. When the season has prevented the *o*t».

of spring corn, it may be advantageous to sow the Tril-

lium incarnatum together with Italian rye-grass, ** «*r
as the land is clear of root-weeds. They may be fed o!
with sheep early in autumn, and the land, bang mmumi
or not, as may be thought necessary, may bt pleached
and sown with wheat. Thus the Trifolium and rye-rnw
will come in the place of a clean fallow ; and the erouai
having been covered during the heat of the sunnser tad

manured by the sheep folded on it, will be much impro»w
for the wheat crop. It must be remembered that the Tr-

folium requires a solid bottom, and that the heavy r«!<--

should not be spared before it is sown. This is cine!' *

be recommended on soils which do not suit spring tr*
and as a substitute for these ; for under favourable ca*r-
stances the tares will produce the greatest quantity of frr

It is however useful to have a choice of different erf-
crops, from which may be selected those which offer thf

greatest prospect of success, when the season, the soU. o~
other circumstances are taken into consideration.

T. arvense. Hare's-foot Trefoil. The stem erect, brancN-
or simple ; heads of flowers very hairy, soft, nearly crVr

drical, terminal stalked; the teeth of the calyx kmr*
than the corolla, setaceous and somewhat spreadh;
stipules ovato-acuminate ; leaflets lanceolate. obti.»
This plant is a native of Europe, and is abundant in ec-
flelds and dry pastures in Great Britain. Its soft tn^
subcylindrical heads or spikes give it a very renwfa!"
character.

The second section contains Trefoils with flower* rfj-

Sosed in ovato-conical heads, the calyx not inflated sh-
owering. None of the species belonging to this s*HfT

arc cultivated either on account of their utility or beau*'
Two of them, the T. striatum and T. tcabrttm, are natrr*
of Britain. The first has pale-red flowers, the seeo*'
white flowers.

The third section have their flowers disposed in on>-
pedunculated or sessile, usually bracteate heads : the caJ"
is villous and not inflated.

T. maritimum. Sea-side or Teasel-headed Trefoil. TV
heads are sessile and terminal ; the teeth of the earn
broad, acuminate, rigid, the lower one much longer alii

larger than the rest, shorter than the claws of the~ pttsk
all of them at length enlarged and spreading; stftwilf
lanceolate-subulate

; leaflets oblongo-obovate ; ston
ascending. It is a native of Europe, in salt marshes and
meadows near the sea-side. It is found on the east si)
south coasts of Britain.

T. Alerundrinum, Alexandrian Trefoil, or Clover. Thf
whole plant is smooth ; the stem is thick ascending ; leaf-
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eta ovato-elliptic, somewhat toothed; stipules narrow,

lei \ et), equal in length to the petiole
;
calyx hardly ribbed.

Hose, with the segments setaceous and nearly equal, the

fro upper ones joined at the base, much shorter than the

lonopet alous corolla ; seeds ovate, compressed ; flowers

kle-yellow. It is a native of Egypt, about Alexandria,

t is the only Trefoil that is cultivated in Egypt, where it

extensively used as fodder for cattle. When it is sown
Isove the influence of the waters of the Nile, it is watered

y the method of artificial irrigation employed by the

Egyptians.
T. medium, Meadow-Trefoil, Marl-Clover, or Cow-grass,

"he heads of the flower are lax, subglobose, solitary, ter-

linal ; the teeth of the caly x are setaceous, the lower one
anger than the rest, about equal to the tube of the

orolla ;
stipules lanceolate, acuminate ; leaflets ellip-

Lcal ; steins branched, zigzag. It is a frequent plant in

tie pastures ol Britain, where it can be recognised by its

igaag stem, from which circumstance it is sometimes
ailed Zigzag Trefoil. This plant is sometimes cultivated

i the place of T. prutntue, as it is said to flourish better

n cold tenacious soils, as well as some light lands,

Ithough its produce of nutritive matter on good soils is

ot. according to Mr. Sinclair, more than half as much as

I that plant.

T. prateuse, Common Purple Trefoil, or Red Clover,

'he stem is ascending ; the leaflets are oval or obcordate
;

he heads of flowers are dense and ovate ; the teeth of the

sdjrx are setaceous, the lower one longer than the rest

:

ripuks ovate, bristle-pointed. This plant has reddiah-

airple flowers, and is frequent in meadows and pastures,

it blooms all through the summer. The leaves are

.By marked vith a white subsagittate mark in the

&e. This species is considered on the whole as the

for cultivation as fodder, although there are cases in

ch other species are preferred. [Cloveh.]
The fourth section embraces the species with capitate

the heads globose and sessile, or pedunculate
;

be flowers usually become deflexed as they increase in

ge ; the calyx is not inflated.

T. repent, White Trefoil, White or Dutch Clover. It

as umbellate globose heads
;
legumes with four seeds

;

eeth of the calyx unequal ; the leaflets obcordate, serru-

»te ; the stem creeping. This plant is very abundant in

he meadows and pastures of Britain, and, next to the T.

vatense, is valued and cultivated most of any of the clo-

rers. According to the soil on which it is grown, and the

diniate to which it is exposed, this plant assumes great

arieties ; and a number of these have been named, and
ume have been elevated to the rank of species. This

is said to be the Shamrock of Ireland, and is worn

the Irish as the badge of their country. The original

ck does not appear to have been a clover, but the

acelosella, which has also leaves with three divi-

Leaves of this character have, from a very remote
jeiiod, been regarded with superstitious reverence.

' The holy trefoil's charm'

vas supposed to he very ' noisome to witches,' and to keen
hose who wore it from the influence of evil spirits of all

(inds.

The T. sufocatum and glomeratum are British species

belonging to this section.

The tilth section have their flowers arranged in dense

beads; the under lip of the calyx remains unchanged,
l)ut the upper one, after flowering, becomes inflated, and
forms an arch over the legume. It includes the T. tubter-

runeum and fragijvrum, both of them British species:

the first has white or pale-red flowers; the second has

rose-coloured flowers, and, when in seed, resembles a straw-

berry.

TheTtie sixth section has large flowers with coriaceous per-

manent petals, of a red, white, or yellow colour. To this

section belongs the T. alpinum, which is a small plant

with ]arg,e purple flowers. It inhabits the higher Alps.

The roots have a sweet taste, very closely resembling those

of liquorice, for which they are often substituted.

The last section have their flowers disposed in an ovate,

pedunculate head, with scarious vellow petals, having the
vexillum deflexed.

procumbent, Yellow Clover, or Hop Trefoil. It has
heads broadly oval, many-flowered, dense, standard at

length deflexed, furrowed ; leaves stalked ; leaflets obcor-
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date, the eentral one stalked. It is frequent in dry pas-
tures and on the borders of fields. The heads of flowers
very much resemble the hop, hence the name. This
plant is frequently cultivated with the white clover for
fodder.

There is another British species very nearly resembling
T. procumbent, the T. fili/orme. Leaser Yellow Trefoil",

from which it may be distinguished by its large dense,
hop-like flowers. Cattle *are very fond of the smaller yel-
low trefoil, but its produce is too small to answer lor c ul-
tivation as fodder.

Many of the trefoils may be introduced into the garden :

they require little care, and will grow inalmost any garden
soil. Those which are perennial may be increased by
dividing their roots and planting them out in the spring;
or both perennial and annual kinds maybe raised toss
seed, which may be sown in an open border.

t, Don's Miller, vol. ii. ; Sinclair's Hortus Gramineit* IVo-
burnensis ; Koch's Flora Gemutnicu , Burnett's Outlines
of Botany ; Hooker's British Flora.)

TRIFO'RIUM, a term of uncertain origin, applied to
the upper galleries formed by small open arches above
those dividing the nave from the side-aisles of a church,
and beneath the clerestory windows, this intermediate tier

being within the sloping roof over the aisles. While they
serve to economise material, and to relieve the larger arches
below from the pressure of too much solid wall, they also
serve to fill up what would else be a blank space between
tho clerestory and aisles, and that in such manner as to
produce lightness, variety, and contrast of effect. These
galleries, which in this country are sometimes called
' Nunneries,' but in Germany the ' Miinnerchor,' are not
confined to the nave, but continued in the transepts, so as
to afford a passage almost entirely round the upper part of
the building. In general the tnforiuni is very shallow or
narrow, and the arches in front of it small and low ; and of
these last there are two, three, or even six, over each of
the larger arches separating the nave from the aisles.

There are however very great differences in these respects
even in buildings of the same period and style. In some
instances the triforium is very lofty and open, as in the
Abbaye aux Homines, Caen, and in the choir of Bayeux
Cathedral, although the nave of the same edifice offers an
example directly the reverse, the triforium consisting there
of a range of very low and small arches; while the cleres-

tory windows are remarkably large and lofty, much larger
in fact than the pier-arches between the nave and aisles.

In the Norman naves of some of our cathedrals the trifo-

rium arches are as wide and nearly as high as those of the
aisles ; and the triforium itself is so spacious as to form an
upper aisle, lighted, like the lower one, with windows.
Norwich is an example of this kind, as is likewise Peter-
borough, except that in the latter the large triforium

arches corresponding with those below are subdivided into

two lesser ones with a column between them. At Glou-
cester, on the contrary falso Norman), the triforium

arches are low and small, being divided at first into two,
each of which is again similarly subdivided, so as to make
four openings over each of the large arches below.
In the nave of Wells Cathedral the triforium consists of an
uninterrupted range of small arches of peculiar character,
in which the openings are very narrow in proportion to

the solid parts or moulded piers between them. There is

indeed so much variety of design, character, and combina-
tion, as regards the three divisions or stories of pier arches,

triforium, and clerestory, that a comparison of the internal

elevations of different Gothic edifices, in that respect,

would form a highly interesting study.

TKIGLO'CHIN (rpiyXiixn-. three-pointed), filename of a

genus of plants belonging to the natural order Junciigi-

naceie. It has a perianth, with six concave deciduous
leaves, three outside and three inside ; the anthem are

sessile, lodged in the leaves of the perianth, and have their

backs turned towards the ovary; the capsules are from
three to six in number, are 1-seeded, and united by a longi-

tudinal receptacle, from which they separate at the base.

The genus has several species: they are inhabitants of

marshes, sides of rivers, ditches, and wet meadows. Two
only of the species inhabit Europe, and these are found m
Great Britain.

T. paluitre, the Marsh Arrow-grass, has a 3-celled fruit,

of a linear form, attenuated towards the base. When
bruised, the leaves give out a fetid smell. In dry seasons

2 E 2
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the roots frequently become nodulose, presenting something
of the appearance of a scorpion's tail. It grows in damp
marshy places, and is very abundant in many parts of this

country.

T. maritimum, Sea-side Arrow-grass, has a 6-celled ovate

fruit. It is a much larger and stouter plant than the

last, and is always found growing near the sea or in

marshes under the influence of salt-water. It is a native

of North America as well as Europe. This plant has a
salt taste, and cattle are said to eat of it with avidity.

TRIGLYPH. [Civil Architecture, p. 218.]

TRIGONELLA (from rp«, three, and yuvia, an angle),

the name of a genus of plants belonging to the curvem-
bryose division and to the papilionaceous tribe of the
natural order Leguminosae. It consists of strong scented
herbs with trifoliate leaves; the calyx is 5-parted and
5-toothed ; the keel of the corolla is obtuse ; the stamens
are diadelphous ; the style is smooth ; the fruit a legume,
unilocular, compressed, linear, and containing six or more
seeds. The known species of this genus are upwards of
thirty. Only five of them are European, and only one is

found in Great Britain.

T. Faenum-Grtecum, the common Fenugreek, has the stem
erect, simple : the leaflets obovate, slightly toothed ; the
stipules lanceolate, falcate, entire ; the calyx hairy ; the
teeth awl-shaped, of the length of the tube ; the legume is

falcate, many-seeded ; the seeds large, ovate, wrinkled from
dots; radicle of cotyledons prominent. This plant is a
native of the south of Europe. Dr. Sibthorp found it in

abundance on the shores of Asia Minor. This plant, or

one of the genus, was known to the Greeks under the name
iitvaaaov, and to the Romans as Foenum Grsccum, Greek hay,
and the seed was held in great esteem as a medicine. The
scent of the seeds is very strong, and itwas undoubtedly this

circumstance that recommended them to notice as medici-
nal agents. The peculiar smell of the seeds is given to
alcohol in which they are digested ; and when they are
boiled in water they yield a ropy mucilaginous decoction.
The strong scent is probably due to an essential oil con-
tained in the testa of the seeds ; whilst the mucilage they
yield to water is contained in the albumen of the seed.
They are now seldom used in medicine, and when they are
employed it is only as an external remedy in the form of
fomentation or poultice. They are still used by grooms
and farmers as a medicine for horses. In some parts of the
south of Germany this plant is extensively cultivated as
fodder for horses and sheep. It does not however appear
adapted for the climate of Britain, on account of the un-
certainty of the weather. Bischoff says, that in Egypt a
food is prepared with milk and fenugreek seeds, which
has the property of making corpulent ; and that in that
country, where this quality is considered a beauty, the
ladies are in the habit of using it as a diet.

T. ornithopodioides, the Bird's-foot Trefoil, has a decum-
bent stem; the leaflets toothed at the extremity, the
flowers three together; the legumes naked, twice as
long as the calyx, with about eight seeds in each. This is

the Trifolium ornithopodioides of Linnaeus, but has been
placed in the present genus by De Candollc and Lindley,
although perhaps its proper position is in neither genus.
It is found in Great Britain, in dry sandy pastures, but not
very commonly.

T. elatior, Tall Fenugreek, has an erect stem
; stipules

lanceolate, toothed ; legumes racemose, pendulous, linear,
•lightly curved, obtuse, longer than the leaves. Dr. Sib-
thorp found this plant in Asia Minor and the isle of
Cyprus, and Sir J. E. Smith is of opinion that it is the
Xiroc ayp«oc of Dioscorides. He observes, that this plant is
* well worth the notice of the farmer, for experiment at
least, on account of its luxuriant growth, and the qualities
of many plants to which it is related ; as they may
possibly be found in great perfection in this species.'

T. etculenta, Esculent Trigonella, has pedunculated
racemes, with the peduncle longer than the leaf; the
legumes are linear, somewhat curved, crowded together and
pedicillate. This plant is a native of some parts of the
East Indies, where its legumes are eaten by the natives as
food.

None of the species are remarkable for beauty, and con-
sequently are seldom found in gardens. When it is desir-
able to cultivate them, seeds of the annuals may be sown
in open borders in the spring, or the roots of the peren-
nial species may be divided and planted out.

TRIGO'NIA. [Trigonid*.]
TRIGCNID.S, a family of conchiferous mollusk*. »'

type of which is the genus Trigonia, Brug. ; and wL«

Lamarck, who makes it consist of that genus anJ «jf ( ..

talia, places between his Arcaciet and the Naiade*.
Cuvier arranges the genus Trigonia under the srrn.

genus Area, Linn., and next to Nucula, which laat gx.

stands at the end of Lamarck's Arcacees.

M. de Blainville makes Trigonia the last genus of «._••

7th family, Camacea, placing it next to Jtocardium.
M. Rang adopts the arrangement of Cuvier.

Mr. J. E. Gray arranges the Trigoniadte, conortirtz ox

the genus Trigonia only, between the MycetopiaU* ud u»
Arcades, under his third order, Goniopoda.

Mr. Swainson places Trigonia at the end of Ihe Arcad*.
next to the genus Bytsoarca.

Bruguiere established this genus upon a fossil shell. la>

ing only seen the hinge of one of the valves, that wtu>_

has two teeth only ; and Lamarck observes that Brugua?
was not aware that the left valve has four teeth dispoKi! s

pairs for the reception of the two opposite*. The on:

recent species hitherto known was first brought home t>
;

Peron from New Holland.
With reference to Lamarck's family of the Ttiguatt

M. Deshayes, in the last edition of the Animaux <o».

Vertebres, remarks, that it was framed before the animal u
Trigonia was known, and before the numerous aad «oa-

derful modifications that appear in the different specks c

Unio in various localities had been detected. If those ob-

servations had been known to Lamarck, he would doufr-

less have adhered to his former opinion, which led him '•

unite the genus Trigonia to the Arcaetes, and to plao
Cattalia among the Naiades. M. Deshayes goes on tot*

serve, that to this first opinion of Lamarck we are faros
now to return ; to seize at least the slight shade* whic
separate the Trigonia from the Nucula, and to form of th<

first-named genus a separate family ; for the Cattaltte have
so many relations with the Uniones, that it is impossible tu
separate the former from the latter. [Nauoks, vol. xvi.,

p. 63.]

Trigonia.

Generic Character.—Animal having the mantle open
along its length; no posterior tubes; foot powerful an!

trenchant.
Shell thick, nacreous, subtrigonal, equivalve, ineqmk-

teral, the umbones rather small and but little recurred;
hinge complex, dissimilar, the right valve having r».

great oblong teeth, diverging from the umbo, strow>
furrowed, penetrating into two excavations, of the »n
form and equally furrowed, in the left ; ligament external
muscular impressions not united by a pallia! impreaaue.
(Rang.)

^
M. Deshayes remarks, that although the discovery of ;

living species of Trigonia by Peron had rendered the dr-

termmation of the relative position of the genus ravon
doubts, which could only be cleared up by the inspectm
of the animal, still remained. M. Quoy, he observes, wv
had the good fortune to find the animal, has figured it i:

the Zoological Atlas of the Astrolabe (pi. 78), and has thm
enabled zoologists to form a correct judgment with respn:
to this curious and important genus.
The animal has the general form of the shell : the John

of its mantle are disunited for about three-fourth* of their
circumference. The mantle, which is thickened at uV
edges, presents undulations equal in number to those oc

the ribs of the shell : its border is very finely ciliated. Tb
visceral mass is not considerable. At its anterior portkfi
is fixed a foot of very singular construction: it is vor
much elongated, very narrow, and curved into an elbow-
like form m the middle, like that of the Cardia ; but ts

differs essentially from the foot of those conchifers, im»-
much as its first part, that which attaches itself to the ab-
dominal mass, is hollowed below into a large triangular
gutter in which the second part of the foot can be received.
This second part is not rounded : it is triangular, aM it*

lower border, as in the Pectunculi and Nucuite, can dilate
itself into a disk, on which it is to be presumed that the
animal can creep. M. Deshayes proceeds to remark that
the structure of the foot in the Trtgoniee leads tc the vuy-
fiosition that they enjoy two sorts of locomotion. eae K
eaping, like the Cardia, and the other by creeping Jr
ploughing a Airrow in the sand. The aperture of ttur

mouth is small, furnished with a rather projecting hp.
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terminated on each side by small labial palps much shorter

than those in the Nuculee and Pectunr.u I i : there is a pair

af branchial leaflets on each side of the body: but M.
Deshayes acknowledges that he knows not whether they are

formed of disunited filaments, as in the Nuculrr, the Area',

md the Peclunculi : he observes, however, that although

he details of the interna] organization of the animal are

not made out, enough is ascertained for determining with

sufficient accuracy the place of the genus in the system.

It is, he adds, evidently near the Nucu/te ; and the only

truest ion is, whether it should form a part of the family of

Wte Jrcadep, or stand by itself as a small but independent

I'amilv next to it.

M. de Blainville divides Trigonia into the following

sections -.

—

A. Trigonal species.

Example, Trigonia nodulosa, fossil, Courtagnon.
B. Suborb'icular or Radiated species.

Example, Trigonia pectinata, Lam., recent.

C. Species with a subspiral summit, and a large

striated tooth at the hinge. (Genus Opis, De-
france.)

Example, Trigonia cardisso'ides, fossil.

Only one recent species is known, first published in the

Annates du Museum under the name of Trigonia marga-
ritacca, but Lamarck has recorded it under that of Trigonia
pt-< linata.

Description of Trigonia margaritacea.—Shell subor-

biculate, nacreous within, ribbed externally with elevated

verrncose somewhat sharp ribs, disposed in rays
;
margin

plicated.

This species, which has only been found in the seas cf

New Holland, appears to be of moderate size . i^marck
compares its external appearance to that of a pecten with-
out ears. It has been found at depths ranging from six to

fourteen fathoms, on sandy mud.

Trigonia margaritacea.

Fossil Trigonid*.

The number of species noted in the tables of M. Des-

hayes is one recent only ; not a single fossil species (ter-

tiary) being there recorded.

Mr. G. B. Sowcrby remarks that by far the greater

number of the species of this genus are either ribbed on

the outside, or covered with tubercles placed in regular or

interrupted series ; and that a few arc only slightly grooved

in their young state, or at the rounded side. He observes

that the fossil species are numerous, and that they occur

in the lias, the upper and lower oolites, and throughout

the oolite series of Phillips and Conybeare. Several

species, he adds, occur in the beds of green-sand. Dr.

Frtton records twenty-two or more species and varieties

(Strata below the Chalk: Table), principally from the

lower green-sand. Mr. Sowerby further remarks, that

those found in the Tisbury beds of Portland rock fre-

quently have the ligament remaining. ' We should,' says

tnat conchologist, 1 have been much disposed to doubt the

probability ot" any species occurring in strata above the

green-sand, if Miss Salisbury had not shown us one which
she dug out with her own hands at Muddiford : notwith-

standing this fact, the Trigonia may be said to charac-

terize the beds below the chalk and above the lias.'

M. Deshayes is of opinion that Trigonia cardisso'ides,

Lam., does not belong to Trigonia, as Lamarck believe1
nor to the Cardit<e, as Mr. Sowerby thought ; and as it has
not the exact character of any one genus, he retains the

generic distinction established for the form by Defrance,

under the name of Opis.

TRIGONOCE'PHALUS. [Viperid*.]
TRIGONOMETRICAL COORDINATES. These coor-

dinates have lately been invented, independently of each
other, by Professor Gudermann, of Cleves, and the Rev.
Charles 'Graves, of Trinity College, Dublin. The latter

calls them spherical coordinates, a term which is liable to

be confounded with the common astronomical coordinates
described in Sphere. This remarkable extension leads to

a system of algebraic geometry for curves on a sphere,

singularly resembling in its results the common system in

a plane, many of the formulae of the two being absolutely

identical. We venture to predict that many difficulties of
common algebra, arising from the entrance of the con-
sideration of infinity, will find easy and natural explana-
tions when the common system is considered to be, as it

really is, an extreme particular case of this more general
view.

Y Through any point O on a
sphere, let arcs OX and OY be
drawn, which represent the
axes of x and y. Let OX and
OY be each of them quadrants,

and through any point P let

arcs YM, XN be "drawn. Then
the trigonometrical coordinates

of the point P are the tangents

of OM and ON, or of the angles

subtended by them at the centre.

These tangents are called x and y. If the whole system
be projected, by lines drawn from the centre of the sphere,

upon the tangent plane at O, then OM and ON will be
projected into rectilinear coordinates to the projection of

P. The equation of a great circle is of the first degree, or

of the form ax+by+c=0, and an equation of the ;/th

degree belongs to the intersection of the sphere with a

cone of the nth degree whose vertex is at the centre. In

the polar coordinates OP is the radius of the point, and the

angle POM its angle. This system of polar coordinates

had been previously considered by Mr. T. S. Davies
(Trans, i?. S. Edinb., vol. xii.), at great length, and with

valuable results. Mr. Graves published his account of the

trigonometrical coordinates in the appendix to his ' Two
Geometrical Memoirs on the General Properties of Cones
of the Second Degree,' &c, Dublin, 1841.

The complete algebra [Negative, &c. Quantities]
may be easily applied to this system. If, in fact, the

tangent of OP were called the radius vector, instead of OP,
and denoted by r, the angle POM being 6, we should

have, for rectangular coordinates, exactly as in the plane

system,

x=rcos 9, y = ran 0, x+yn/-l= rt

TRIGONOMETRICAL CURVES, a name given to

curves having such equations as y = sin x, y = cos x,

yz=a cos x + b cos2.r, 8tc. To construct the forms of

such curves from the knowledge of the fundamental pro-

perties of the sine, cosine, Sec., should be an early exercise

of the student in trigonometry, and will be of use in his

subsequent reading.

TRIGONOMETRICAL SERIES. Infinite series which
are of the form a sin x + b sin 2x -f c sin 3x + &c, and

a cos x + b cos 2x + c cos 3x + &c, are of important

use in the higher parts of mathematics. The common
mode of finding their equivalents, when a + bz + cz' + .

&c, admits of representation in a finite form, is very easy.

For instance, let it be required to find 1 + a cos x +
a* cos 2x +, Sec. Assume 2 cos x = s + z ,

then

2 cos nx = z " 4- z~ ", and substitution gives for the whole

series,

2 - a(z1 1

2(l-or) t
2(1 - az-i) 2(1- a(z + z~i) + «')

which is

1 — a cos x
1 — 2 a cos x + a'

The most remarkable property of these series is that

they are capable of representing discontinuous lines, so

that an arc composed of arcs of different curves might
have every one of its points made to satisfy an equation of

either of the preceding forms. The w hole of the discon-

tinuous undulation, for instance, drawn in Acoustics (p. 92

1

might be included under one equation. See the ' Differ-

entia) Calculus' (Lib. U. K.), p. 621. In the higher pints

of physics, this property is of the greatest importance ;
and

without doubt it is one of the most remarkable in the

whole range of analysis. But it will not perhaps appear

so singular if we remember that every curve made of arcs
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of different curves can have a continuous curve, repre-

sented even by a common algebraical equation, drawn as

near as we please to any collection of its arcs. Lagrange

showed the use of a finite trigonometrical series to be a
very easy mode of actually representing the ordinate of

this approximate curve : the infinite trigonometrical series

is the limit which actually attains, algebraically speaking,

the perfect representation of that to which a finite number
of terras is only an approximation.

TRIGONOMETRICAL SURVEY. The method of

conducting ordinary surveys for topographical purposes

having been explained under another head [Surveying],

we shall here treat of geodetical measurements in reference

only to general geography and the figure of the earth.

We propose therefore to give a short historical notice of

the principal trigonometrical surveys which have been

undertaken in different parts of the world for measuring

terrestrial degrees, or accurately delineating considerable

portions of the earth's surface ; to describe the general

nature and objects of the operations to be performed in

carrying on such surv eys, and the principles upon which

the computations are made ; and to state the dimensions of

the eartn, considered as a spheroid of revolution, which

have been deduced from the comparison of those measures

of meridional arcs which appear to have been executed

with the greatest precision.

The merit of first applying trigonometry to geodetic

operations belongs to Willebrord Snell [Sjjeu.], who in

1617 undertook a survey of Holland, for the double pur-

pose of establishing the geographical positions of the prin-

cipal cities in that country, and measuring a degree of the

terrestrial meridian. The method which he followed was
the same in principle as that which would be adopted at

the present time. Having formed a series of triangles

extending over the country, he observed their angles with

a quadrant, and computed their sides from a base which
was carefully measured with wooden perches on the ground.

He also determined the direction of the meridian at Leyden,
and observed its inclination to a side of one of his triangles,

and thereby obtained the bearings of the different angular

points. Lastly, by observing the altitude of the pole-

star with a five-feet quadrant at Alkmaar, Leyden, and
Bergen-op-zQoin, he determined the amplitudes of two
celestial arcs ; and on comparing the amplitudes with the

terrestrial distances computed from the triangles, and
reduced to the direction of the meridian, he concluded the
length of a degree to be 28,500 Rheinland perches, or 55,100
French toises, equivalent to about 66f English miles. The
result is about 3 miles too small. In 1621 Snell measured
a new base, and was preparing to correct some errors which
he had detected in tne calculations, when his labours were
cut short by his early death. Musschenbroek, a century

afterwards, re-observed the latitudes, and revised the calcu-

lations, and found 1°=57,003 toises, or CO miles. (Snellius,

Eratosthenes Batavus de Terra; ambitus vera quantitate,

&c, Lugduni Bat., 1617; Musschenbroek, Dissertationes
Phi/mcp, &c, lb., 1729.)
About the middle of the same century Riccioli and

Oiimaldi undertook to measure an arc of a great circle of
the earth in Lombardy. They formed a chain of triangles

between Bologna and Modena, observed their angles with
a quadrant, and computed their sides from a base measured
on the road leading out of Bologna. The distance between
the two cities was found to be 20,439 paces. Instead of

reducing this distatice to the meridian, according to the

method of Snell, Riccioli sought to determine the arc of

the vertical circle in the heavens intercepted between the

zeniths of the two stations. This determination, which
presumes an accurate knowledge of the latitudes and the
declinations of the stars, could not, in the state of astro-

nomy at that time, be made with sufficient precision, and
accordingly the result was still more erroneous than that of
Snell. He found the amplitude of the celestial arc to be
19' 25", whence 1° = 63,159 paces of Bologna, or nearly

74$ English miles. (Riccioli, Geographiie et Hydro-
grapiiue Refarmatee Libri XII., Sec, Bonnoniae, 1661.)

Picard, in 1C6U, undertook to measure the meridional arc

between Paris and Amiens. This operation was conducted
with far greater precision than any previous one of the

same kind, and the result had a memorable application, as

it furnished Newton with a sufficiently accurate knowledge
of the earth's diameter, and consequently of the dimensions

of the lunar orbit, to enable him to compute the force of

terrestrial attraction at the distance of the
thereby establish the law of gravitation. The angles »e-i

measured with a quadrant, furnished with telescope* hav.^
cross-wires in their foci (an improvement in the art of ob-

serving then newly introduced\ and the sidescomputed <nm
a base of 5663 toises. The latitudes were observed witi •

zenith sector at Malvoisine (near Paris), at Amiens, sad c
an intermediate poirt, so that two comparisons of eekxt*.

and terrestrial arcs ware obtained, the mean of which
1°= 57,060 toises, equivalent to 364,876 English tec.

or about 69*1 miles. This is a very near approximafase i«

the true length of the degree at the same place, a* a u
given by recent and more exact determinations, but a {ex-

ceeded, in part, from an accidental compensation of tnci
(Picard, Mesure de la Terre, folio, 1671 ; Dfgrtdu Jfrmfa*
entre Paris et Amiens,par M. Picard, aveelet Obeervatt > .

de MM, de Maupertuis, Clairaut, Camus, La Mom***
8vo., 1740.)

Picard's measurement gave rise to a more externa^
operation,—the prolongation of the meridian through »i»

whole extent of the French territory, and the constructs
of a geometrical map of France. The triangulation Ut

this purpose was begun in 1683 by Dominic fewim. b-.'

after a few angles had been measured, the work vnt

suspended till 1700, when it was resumed, and in the fol-

lowing year the triangles were extended to the P)nsm.
The northern part, from Paris to Dunkirk, was compkin.
by James Cassini, in 1718. Cassini adopted Picas
base, but two bases of verification were measured ma
the extremities of the arc. A very unexpected reu*
was deduced from this operation. On comparing *-•«

celestial arc with the measured distance between th-

parallels of Paris and Collioure (the southern extremm

.

the length of the degree was found to be 574)97 taw*,

while the arc between Paris and Dunkirk gave I
c= afrdfo

toises. From this it appeared that the degrees of the

meridian become shorter as the latitude increases—a con-
sequence directly opposed to the theoiy of attraction.

(Cassini, TraitS de fa Grandeur et de (a Figure dt la

Terre, Paris, 1720 ; Amsterdam, 1723.)

The discussions to which this result gave rise in ttvt

Academy of Sciences were the immediate cause of the t»"
celebrated expeditions to Peru and Lapland, which a it •

years later were undertaken under the auspices of ir.»

French government, for the purpose of definitively settiir;

the question of the compression of the earth. In 17V>

Bouguer, La Condamine, and Godin, members of vt
Academy, set sail for Peru, where they were joined by i .

Spanish officers, Juan and Ulloa. From the unfavouraUr
nature of the country, the defective state of their iastni

ments, and other causes, this party encountered very gnii
difficulties, and several years elapsed before they «t»
enabled to complete their object. An arc was at letur

measured on the plain of Quito, between the parallel* w
2" 31" N. and 3° 4' 32" S. lat. A primary base of 62M
toises was measured by Bouguer and Godin sepamch .

and a base of verification at the southern extremity u
5259 toises was found to differ less than a toise from Uk
length computed from the first base through the series *
triangles. The measuring-rods were of deal, 20 feet j>

length, and compared daily with an iron toise, which fna*
this application has been called the toise of Peru, and In-

come celebrated in the history of geodesy, being in tart it*

standard to which all the degrees measured on the Con-
tinent have been ultimately referred, and in terms of which
the greater number of them have been expressed. Tut
angles were measured with quadrants of 2.J feet radius. t&i
reduced to the horizon by calculation ; in some instances Uk
difference of altitude of two signals observed from the same
station exceeded a mile. The latitudes at the exlrenuim
were observed simultaneously with zenith sectors. Tow*
different results were computed. Bouguer found tht

length of the degree, reduced to the sea-level, to be 56.7a >

toises at the temperature of 13s of Reaumur's scale ^iilf
Fahrenheit ) ; Coudamine found 56,749 toises. and thr
Spanish officers 56,768 toises. (Bouguer, La Figure) de ui

Terre, $c., 1749 ; Condamine, Mesure de* Trot* Premier*
Degrfs du Mfridien dans VHemisphere Austral*, 1731

:

Juan and Ulloa, Voyage Historique de FAmtrique me.-.-
dionale, 1752.)

While Bouguer and his associates were earning on their
operations in Peru, an arc of the meridian was measured
near the polar circle by Maupertuis, Clairaut, Camus, Le-
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nonnier, and Oulhier. This party reached Tornea, at the
xtremity of the Gulf of Bothnia, in 173G, and established

b chain of triangles along the line of the river stretch-

ag northward to the parallel of 66° 48' 22" N. lat. A
tase was measured on the frozen surface of the river. The
atitudeswere observed with a zenith sector by Graham.
Dig amplitude was found to be 57' 29"-6, and the terres-

rial distance between the parallels 55,023 toises ; whence
° = 57,422 toises, exceeding Picard's degree by 362 toises.

This result (which however is now supposed to err con-
siderably in excess) put an end to all doubts respecting the
ieercasc of the meridional degrees on going from the

RjUator, and the consequent compression of the earth at

he poles. (Maupertuis, La Figure de la Terre diler'

tunc-- par fas Observations au Cercle Polaire, 1738.)
Soon after the return of Maupertuis and his party from

he polar circle, an important survey was undertaken in

?ratiee by Cassini de Thury and Lacaille, for the purpose
>f verifying the former measure of the meridian and laying
he foundation of an accurate map of the kingdom. " Six
lew bases were measured, each twice ; that near Paris five

imes. The angles were observed with a two-feet quad-
ant, nndwere reduced to the horizon and centre of the
station. The latitudes were observed at the extremities
m<l three intermediate stations; and the length of the

legree deduced from each of the four arcs. The results

ire not nojv important, as the same arc has since been
measured with still greater precision by Mechain and
Delambre. In the course of the operation the length of a
lejri ee of longitude was also determined. The terre-f rial

ire extended across the mouth of the Rhone fromCctte in

Lau^uedoc to Mont St. Victoire in Provence ; and the inf-

erence of longitude was found by exploding gunpowder in

the open air at an intermediate station, and noting the

lifference of the apparent times at which the flash was
leen at both extremities. {La Meridienne de I'Obserra-

taire Royal de Paris Veriflke, <°-r., 1744.)

In 1751 Boscovich and Le Maire began a survey of the

Papal States, and in the course of the operation determined
thfc meridional distance between the parallels of Rome and
Rimini. The sides of the triangles were computed
from a base measured on the seashore near the latter

place, which consisted of two parts making an angle of

OS* 15". Another base was measured on the Via
jia, near Rome. The angles were observed with a

laurant of 3 feet, and the latitudes with a set-tor of 9 feet,

le result gave 1° = 56,979 toises ; but it has been shown
to be affected with errors of considerable magnitude.

(Boscovich, De Litteraria Erpeditione per Pontificam

THiionem ad dimentiendos duos Meridiani Gradus, <£-c.,

Roma,, 1755; De Zach, Correspondence Astronomique,
vol. vi.)

Lacaille, in 1752, measured an arc of meridian at the

Cape of Good Hope. The two extremities were connected
by two large triangles, whose common side was deduced
by means of two small triangles from a base of 6467 -25
toises (7'8 miles), situated near the middle of the arc. The
amplitude (1° 13' 17" -33) was determined with a zenith

Sector ofsix feet, and the angles were measured with a 3-feet

quadrant. The final result gave 1° = 57,037 toises, or

364,728 English feet, which is nearly equal to the degrees

measured in France, 10° farther from trie equator. (La-
caille, Memoires de FAead. Royale des Sciences for 1751

;

Fuiulamenta Astronomite, 1759.)

On account of the anomalous result of this measure, in-

dicating a dissimilarity of figure in the northern and
southern hemispheres, doubts have frequently been enter-

tained of its accuracy ; but as Mr. Maclear is at present

engaged in the verification and extension of the arc, the

question is now on the eve of being set at rest. The cor-

rectness of the astronomical amplitude has in fact already

teen most satisfactorily established
;
forty stars were ob-

served by Mr. Maclear with Bradley's zenith sector at both

extremities, and the difference between the resulting am-
plitude and that found by Lacaille was less than 0".2l.
1

M-inthltf Notices of the Royal Astron. Society, April,

1840.)

Beccaria, between 17G2 and 1764, measured an arc of

the meridian in Lombardy. The instruments and methods
used were similar to those of Boscovich. The amplitude
was I

s
7' 47"'7, and the length of the degree found equal

'o 57,468 toises. This result greatly exceeds that which

been ascribed to the disturbance of the plumb-line of the
sector by the attraction of the mountain masses on which
the arc abutted at. both extremities. (Beccaria, Gradus
Taicrinensig, &e., 1774.) This are was re-measured bv Plana
and Carlini in 1823, who found the amplitude" to be
1° 7' 31"07, and the degree equal to 57,625 toises, a result

still more at variance with other determinations.
Two surveys, executed by Liesganig in Austria and

Hungary, between 1762 and 1709, have been visually cited

in the history of geodetic measures, but are now known to

be deserving of no credit. The Austrian operation com-
prehended nearly three degrees of the meridian of Vienna,
from Bninn in Moravia, to Varasdin in Croatia ; and since

the beginning of the present century the triangles have
been remeasured in the course of a general trigonometrical

survey of the Austrian states. For some distance from
Brunn, Liesganig's results agree with the recent ones ; but
in the last triangles (in consequence, it is supposed, of mis-

taking a signal) the errors in the length of the sides are

from 1066 to 2509 toises ; while that in the length of the
meridional arc amounts to 4533 toises. Baron Zach. who
examined the manuscripts of Liesganig, affirms that both
the astronomical and geodetical observations were not only

faulty and ill calculated, but designedly altered to produce
a better agreement. (Liesganig, Dimensio graduam Me-
ridiani Vienncnsis et Hungarici, Viennee, 1770 ; De Zach,
Correspondance Astronomique, vol. vii.)

The first geodetic survey executed in England was un-
dertaken with the immediate object of establishing a tri-

gonometrical connection between the oliscrvatories of
Paris and Greenwich, in order to determine the difference

of longitude. A memoir on the subject, drawn up by
Cassini de Thury, was in 1783 presented by the French
ambassador to the king, who placed funds at the disposal

of the Royal Society for providing the requisite apparatus.
In order to accomplish the proposed object, it was neces-
sary to connect the observatory of Greenwich with the

French arc of meridian, by carrying a series of triangles

from Greenwich to Dunkirk, fhis was undertaken by
General Roy, who began his operations by measuring a
base of 27.404 feet on Hounslow Heath in {he summer of

1784. For the measurement of the angles a large and ex-

r'sitely divided theodolite, having a horizontal circle of
ee feet in diameter, and carrying telescopes of 3G inches

focal length—an instrument far superior to any that had
ever been employed in geodetical observations—was con-
structed by Ramsden. In the summer of 1787, the trian-

gulation was begun by General Roy, assisted by Mr. Dalbv,
and before the end of the year it was carried to the eastern

coast of Kent, and connected with a series of triangles on
the opposite coast, which had been extended from Dunkirk
to Calais and Boulogne, by Cassini, Mechain, and Lcgendre.
Throughout the whole of this survey the practical opera-

tions were conducted with a degree" of accuracy and pre-

cision, of which, till that time, there had been no example.
The methods of calculations were however less excellent

;

the sum of the three observed angles of each triangle was
made equal to 180° by an arbitrary correction, and the sides

computed by plane trigonometry. By reason of the small ex-

tent of country surveyed, the neglect of the earth's curvature

did not lead to any serious error, but such a method of pro-

ceeding would be inadmissible at the present day. A base of

verification of 28,535 feet was measured on Romney Marsh
with a steel chain, and the difference between the mea-
sured length and the length computed from the Hounslow
Heath base through the series of triangles was found to be

only about 28 inches. So near an agreement might afford

a satisfactory proof of the general accuracy of the work,

but this has since been submitted to a more decisive test.

In 1821 and some of the following years, the angles were

remeasured by Colonel Colby and Captain Kater with the

same excellent instrument, and the triangles calculated

with reference to the sphericity of the earth. On compar-
ing the results with those of General Roy, the greatest dif-

ference was found to be in the distance between the signals

at Dover and Calais, and this amounted only to 124 feet,

the whole distance being 137,472 feet. (Roy, Phil. Trans.

1790; Trigonometrical Surivy of England and Hales.

vol. 1 ; Kater, Phil. Trans., 1828.)

The resolution adopted by the French Convention in

1791 to establish a decimal system of weight* and measures

of which the unit should be an aliquot part of the quadrant

of the meridian, gave rise to a remeasureinent 01 the meri-
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dian of Paris from Dunkirk to Barcelona. In the conduct
of this survey, the most important in reference to the figure

of the earth that has yet been executed, the French as-

tronomers introduced numerous important improvements
both into the theory and practice of geodesy. The north-

ern part, from Dunkirk to Rhodez, including about two-
thirds of the whole, was assigned to Delambre, and the

southern, from Rhodez to Barcelona, to Mechain. Two
bases were measured near the extremities ; one at

Melun, the other near Perpignan, by a method which
will be described farther on. All the angles, geodetical

and astronomical, were measured with repeating circles,

and the observations were examined and compared by
special commissioners, who fixed the mean values to be
used, and directed the calculations. The azimuths and
latitudes were determined at five stations, Dunkirk, Paris,

Evaux, Carcassonne, and Montjouy, so that the whole was
divided into four partial arcs, the lengths and amplitudes of

which are given in the table at the end of this article. No
doubt can be entertained of the excellence of the geode-

tical part of this celebrated operation, but the latitudes

have been considered liable to some uncertainty, owing to

the feeble power of the telescope and other causes depend-
ing on the nature of the instruments with which the obser-

vations were made. [Repeating Circle.] In fact, when
Mechain had occasion to determine the latitude at Barce-
lona, which is only about a mile distant from Montjouy, he
found a discordance between the results at these two places

amounting to 3", and all his efforts to reconcile or explain

the inconsistency were fruitless.

From the results of this operation, compared with the
degree measured in Peru, the dimensions and ellipticity of

the earth were deduced, and the metre determined. The
earth was assumed to be a spheroid of revolution ; the de-
duced ellipticity was 1 4-334 ; and the mitre, or ten-millionth

part of the quadrant of the meridian, at the temperature of
freezing water, was fixed at 443,296 lines of the toise of

Peru, the normal temperature of the iron toise being 13°

of Reaumur, or 61" W of Fahrenheit. (Base du Systime
Mitrique Decimate, 3 vols. 4to., Paris, 1805, 1807, 1810.)

The prolongation of the meridian through Spain, which
formed a part of the original project, was interrupted by
the death of Mechain, but was subsequently effected

( 1807-1809) by Biot and Arago. By means of a very large

triangle, one side of which exceeded 100 miles, they con-
nected the island of Iviza with the coast of Valentia ; and
another triangle carried the arc to Formentera, a small
island still farther to the south. The amplitude was thus
increased to upwards of 12J degrees. (Biot and Arago,
Recueil dObservations Giodesiques, <%c., 1821.)

It is a circumstance deserving of notice, that notwith-

standing the parade of a commission and the extraordinary

precautions taken to ensure accuracy in the computations, a
serious error was committed with respect to this arc, whic h
was only recently detected by Puissant. It appears that,

through inadvertence or the misapprehension of a formula,

the distance between the parallels of Montjouy and Mola
(the station on Formentera) was computed without apply-
ing the proper correction for the convergence of meridians.

The distance originally given by the commissioners was
153605-77 toises ; but the distance when the computation
is correctly made is 153673*61 toises (Bessel, Astronomische
Nachrichten, No. 438), the difference being 67-84 toises.

In consequence of this correction, and of the introduction

of some other arcs since measured into the data for deter-

mining the figure of the earth, the length of the quadrant

of the meridian expressed in terms of the legal mitre,

according to the best determination which can at present

be made of the dimensions of the earth, is 10,000,855-76
metres ; in other words, the legal metre would require to
be lengthened by about the -00,000,856th part of itself in

order to agree with the ideal metre, a ten-millionth part of
the quadrant of the elliptic meridian. This circumstance
may serve to show the futility of any proposal to restore

a lost standard from its assigned relation to the magnitude
of the earth. The French metre is in fact nothing more
than an arbitrary part of the toise of Peru, in terms of which
the bases were measured and the meridian computed.
The arc which was measured by Maupertuis and his

associates in Lapland in 1736, was remeasured by Svan-

berg in 1801-1803, and extended in both directions so as

to increase the amplitude about 40". A new base was
measured with iron bars which were compared with a

standard metre in Paris. The terrestrial angles, as wc-M m
the latitudes and azimuths, were measured with repeati t
circles, and the methods of observing and computing tie

results the same generally as those of Delambre. All 'J*

details of the operation appear to have been executed * ti

great skill and ability : but by reason of the inadexjuiV
ness of the instrument, the latitudes are not suppofcii '..

be very certainly determined; and there is some do-jit

with respect to the temperature at which the measancr-
rods were compared with the standard metre. The reuuK
gave 1° = 57,196 toises, which agrees much better thai
that of Maupertuis with other determinations. (STaat-crs.

Exposition des Operationsfaites en Lapponie pour la l)--

termination <fun Arc du Meridien, <Jc., Stockholm, Iftuf'

A trigonometrical survey of Holland was executed \n/,r.

the direction of General Krayenhoff, from 1801 to lw
which may be regarded as a continuation of the genm
survey of France. No base was measured, but the <1»-

tances were computed from a side of one of Delam!-•»

adjacent triangles. The angles were measured with r»

peating circles, and Delambre's methods adopted thrcw1
-

out. As a verification, some distances were deduced irn
two different series of triangles, and the greatest duo ri

ances were found to amount only to one metre in 912
(Precis Historique des Operations Giodesiques el Attr« -

miques faites en Hollande pour servir de base d la Tcr; -

eraphie de cet Hat ; Exicutees par le Lieutenant-Gfntr-.
Krayenhoff, $c, A la Haye, 1815.)

A general survey of the British Islands, under the dircr-

tion of the master-general of the Ordnance, was begun t

1791, and has been continued to the present time. Ti-

first conductors of this national undertaking were Cota--
Williams and Captain (afterwards General) Mudgc, of i>

Royal Engineers, and Mr. Dalby, who had pi-eviix?

assisted General Roy. They began their operations bj :.

measuring General Roy's base on Hounslow Heath n'
two steel chains of 100 feet in length, which had It- -

very carefully prepared by Ramsden. The result wz.

stated to differ from General Roy's only by 2J inches ; Inn
it has been remarked (Ency. Brit., Art. ' Tngonomctrir»^
Survey ') that the two results were given in terms of dif-

ferent scales, and that, when reduced to the same standarJ.

the real difference was one foot, at least if reliance is plao-J

on the comparison of the standards by Captain Kater. F •

the measure of the angles a new theodolite by Ramsden. '

three feet in diameter (originally intended for the En
India Company), was purchased by the Board of OnIna=-\
No general plan of operation appears to have been f

'

lowed with respect to the triangulation, which was fi<

carried along the southern coast westward for the purpr-
of determining the geographical positions of the princira
headlands and harbours, and has gradually been extends
over the whole kingdom. Four other bases, besides thr

on Hounslow Heath, were measured in England, naro<-?-<

on Salisbury Plain
; King's Sedgmoor, in Somersebhuv

Misterton Carr, in Lincolnshire; and Rhuddlan Mar->
near St. Asaph. For the determination of the geograpiu-
cal positions the direction of the meridian was determit- '

at five intermediate places between Dover and Lar"?-

End, viz. Beachy Head, in Sussex ; Dunnose, in the K-
of Wight; Black Down, in Dorsetshire; and St. A*rrn-
Bcacon, in Cornwall. In 1801 and 1802 the arc of th-

meridian extending from Dunnose to Clifton in York-Jut
was determined by Mudge. The two places were con-

nected by a chain of twenty-two triangles, by which '!•

terrestrial distance was computed from the bases nr.

Hounslow Heath and Misterton Carr; and their astiw-
nncal latitudes were determined by a zenith sector If

Ramsden, carrying an eight-feet telescope. The latrk/.
was likewise observed at Arbury Hill, near the middle <'

the arc. By means of this intermediate observation aw.

the intersections of the arc by the parallels of the Grwrj-
wich Observatory and the duke of Marlborough's Ob*erv»-
tory at Blenheim, the whole was divided into four part -*'

arcs, the lengths and amplitudes of which will be g-rvi n r
the table at the end of this article. In 1806 the tneriilin
was extended to a station on Burleigh Moor, in Yarkshin.
rather more than a degree to the north of Clifton. Witi
the view of fixing a scale of longitudes for the great im?
of England, an arc of a parallel circle was determined \ \

means of reciprocal observations of azimuth at Dunnc-K
and Beachy Head, and the geodetical distance concludcJ
from the triangulation. The result gave the length ci i
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decree of longitude on the parallel of Durmose, vix.

BO* 37' 7", equal to 232,914 feet, which is longer by about
74H feet than the degree on the spheroid deduced from
the best determined arcs of meridian. But this method of

determining the difference of longitude is liable to some
uncertainty, as the result is considerably effected by small

ftrrors in the determination of the azimuths. It is now
known that all the longitudes on the southern coast given
in t he survey are erroneous to the extent of several seconds.

{Phil. Trans., from 1795 to 1803 ;
Trigonometrical Sur-

vey of England and Hales, 1799—1811.)
The last-cited work brings down the history of the survey

to 1811, and from that time to the present no authorised

or authentic account of the subsequent operations has
been published. Were it not indeed for the admirable
maps which are from time to time issued from the

Ordnance map-office, it might be inferred that the sur-

vey had been discontinued during the last thirty years.

l*he operation has however never been lost sight of, and is

it present in active progress. For some years after the

last published account, ttie triangulation was carried on in

-H olland both along the eastern and western coasts. About
1818 the survey of Ireland was begun. A base was mea-
sured on the banks of Lough Foyle, near Londonderry,
.vitli an apparatus (which will be described farther on)
littering from any which had previously been used, and
.villi precautions to ensure accuracy which probably have
lever been surpassed. Depending on this base, a net-

work of triangles was established over the whole of Ire-

and, and the angles measured partly with the great theo-

lolite of Ramsden, and partly with a new instrument of the

tame kind, of two feet in diameter, constructed by Trough-
on and Simms. By means of some large triangles stretch-

ng across the channel, the Irish triangles were connected
it several points with those formerly observed in Wales
ind the west of Scotland ; so that these last, which were
omputed from bases measured with the steel chain, may
>e, and no doubt have been, also determined in terms of

he new base. It may be presumed that the sides of the
riangles—not only in Ireland, but in Scotland also—will

le computed from the Irish base, about the accuracy of

rhich there can be no question. With the exception of

>ne or two counties, the topography of Ireland has been
ompleted ; and we are informed that the angles of the

ifferent chains of primary triangles extending over the

fhole of Scotland and the adjacent islands have now also

ieen observed. Astronomers look forward with much in-

erest to the completion and publication of the details of

his great national undertaking, the experience and well-

mown ability of the distinguished officer to whom the

irection of the survey has so long been confided giving

ssurance that it will be in every respect worthy of the age
,nd the country.*

A trigonometrical survey of India wa3 begun by Colonel

,ambton in 1791, which has been continued, since his

leath in 1823, under the direction of Colonel Everest. It

ras originally undertaken for the purpose of connecting the

:oasts of Coromandel and Malabar, and of determining the

alitudes and longitudes of the principal places in the penin-
ula; aud although it has of course been carried on chiefly

or the purposes of general geography, it has afforded an
mportant contribution to our knowledge of the earth's

Igure by two arcs of meridian, one of them the longest

Mlich has been measured in any country. The first was in

he neighbourhood of Madras, and its amplitude only 1° 35'.

[Tie second begins at Punnae, near Cape Comorin, lat.

1° 9* 32" ; was continued up to the middle of the peninsula

o Daumergidda, lat. 18" 3* l(i", by Colonel Lambton: and
las been extended to Kullianpoor, lat. 24° 7' 118" by
Colonel Everest. In connection with these arcs six liases

verc measured by Colonel Lambton, and two by Colonel

iverest. The methods of proceeding were in almost all

espects the same as in the Ordnance survey of England.
: bases were measured with a steel chain of 100 feet.

1 Since this article was iu type, a volume of the Ordnance survey has

ppeared, under the title of ' Astronomical Observations made with Hamblen's
lenilh sector, together with a Catalogue of the Stars which have been observed,
mil the amplitudes of the celestial ares deduced from the Observations .it the
ufferent stations.' The stations are Dunnose, Dunkirk (in France), Green-
ich, Aibury Hill, Dclarocre. Clifton lteacon. Hurlei»h Moor, Keltic Law in

Pifcshire, Cowhvthe Hill iu BanlTsMr,', and Bu.Ua, (he ea-dernmost of the Zet-

land islands. The amplitude of the meridional arc between th<* parallels of
Dunnose and Ilalta is \VP /' ao'VJS. Colonel Col'iy states in the preface. Iliat

Ihe terrestrial oljservatinns requisite to enab'e him to c/mtplete anil publish
•he geodetical distances eonuected with the .stronomical results :>te now iu so

advanced a state that the of them will shoitly I « commenced.

The horizontal angles were observed with a theodolite of
three feet diameter by Carv, and the latitudes with a
5-feet zenith sector by Ramsden. It is not easy to form a
correct opinion of the degree of confidence to which the
results of these operations are entitled. Judging from the
statements of Colonel Everest, we are disposed to regard
them as considerably inferior, in respect of probable accu-
racy, to those obtained in the early part of the Ordnance
survey, and assuredly not to be put in comparison with
those of the recent surveys in Ireland, and in France and
Germany. It appears that on one occasion the great theo-
dolite received an accidental blow by which the limb was
completely distorted, and though the injury was so suc-
cessfully repaired by Colonel Lambton that the difference
of arcs of 90°, taken on any part of the limb, was found not
to exceed 26", more than usual caution must have been
necessary in the subsequent use of the instrument. Prior
to the measurement of one of the bases it was found that
the joints of the steel chains were thickly covered with
rust, in clearing away which the length could scarcely fail

to be altered. In the actual measurement the measuring-
chain was not supported on coffers, or stretched by a con-
stant weight : it was laid on the ground and stretched by
a hand-capstan. These circumstances give reason to pre-
sume no high degree of precision. With respect to results,

the meridional distance between Daumergidda and Takal
K'hera, deduced from the Beder base (measured by Colonel
Lambton), was 1,105,018 feet, and the same distance
deduced from the Takal K'hera base (measured by Colonel
Everest) was 1,105,381 feet, the difference being 237
feet ; and when the former base was computed from the
latter, through the series of triangles, the differences
between the computed result and the actual measure was
found to be 7872 inches. Discordances of such amount
are incompatible with the extreme precision now aimed at
in geodetical operations, but great allowance must be made
for the difficulties arising from the climate, the nature of

the country, and other unfavourable circumstances ; and
indeed it would scarcely be possible to appreciate too highly
the ability, energy, and devotion displayed both by Colonel
Lambton and Colonel Everest in the conduct of this im-
portant survey. It is satisfactory to be able to add that the
recent operations appear to have been carried on in a manner
which will place the results beyond suspicion. In 1831-35
a new base was measured by Colonel Everest at Dhera
Dun, in the Doab territory, with a compensating apparatus
similar to that used by Colonel Colby in Ireland. The
length was nearly 7% miles. It was measured twice, and the
difference between the two results amounted only to 2-4

inches. (Lambton, Asiatic lie-searches, vols, viii., x., xii.,

xiii. ; Phil. Trans., 1818; Everest, Account of the Measure-
ment of an Arc of the Meridian between the parallels ofW 3' and 24° 7', &c, 1830 ;

Id., Monthly Notices of
the Roy. Astron. Society, June, 1839.)

Since the last general peace trigonometrical surveys
have been carried on in all the principal countries of
Europe—England, Fiance, Italy, Austria, Bavaria, Den-
mark, Prussia, and Russia. It would be foreign to our
purpose to describe the details of these operations, even if

the materials for doing so were at our command ; but we
shall briefly notice those which have a scientific interest,

by reason of the data they affordfor determining the figure

of the earth.

Of the surveys now alluded to, one which was carried across

the Alps in 1821 and some of the following years, is remarka-
ble by reason of the difficulties the country presented. The
special object was to connVct two series of triangles, which
had formerly been measured along the mean parallel of

45", on opposite sides of the Alps ; one extending from
Fiume in lllyria to Turin, and the other stretching across

France from Cordouan (near Bordeaux) to the frontier

of Savoy. This operation was undertaken jointly by the
Austrian and Sardinian governments, and executed by
parties of engineer officers of both countries, who acted

independently of each other, so that all the angles were
measured twice with different instruments. Combined with

the previous surveys, it gave the lenglh of an arc of the

mean parallel extending through nearly 13° of longitude.

By means of instantaneous fire-signals (explosions of gun-

powder) observed at the extreme and five intermediate sta-

tions, six independent comparisons of the astronomical and

geodetical arcs were obtained, but the results did not pre-

sent a satisfactory agreement. The whole length was
Vol.. XXV—2 V
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3316,070 English feet, on the parallel of 45°;43' Iff' ; Mid

the amplitude was 12° SO7 3-8", whence 1° of longitude

on that parallel contains 255.459 feet The length of the

degree of the same parallel, on the spheroid which corre-

sponds to the measured arcs of meridian, is 266307 feet,

the difference being only 62 feet. In connection with this

operation the remeasureinent of Beccaria's arc, to which we
have already alluded, was executed by Plana and Carlini.

(Opfration* Gendetiquet et Attronomiquet pour la Meeure

(Tun Are du Parallele Moyen, Milan, 1825, 2nd vol., 1827

;

Connaiitanee dm Tem», 1829.)

Two arcs of meridian have been recently measured in

Hanover and Denmark, which, though of comparatively

small extent, are very valuable by reason of the skilful

manner in which the operations were conducted, and the

great probable accuracy of the results. The first was

obtained by connecting the two observatories of Gbttingen
' and Altona, which are situated nearly in the same meri-

dian, by means of a chain of triangles proceeding from a

base which was measured- by Gauss in 1820. From the

same base another chain of triangles was carried through

Denmark, by means of which the geodetical distance

between the parallels of Lauenburg (in Hanover) and
Lysabbel (in the island of Alsen) was computed. The
celestial arc was determined by Schumacher with Brad-

ley's zenith sector, sent from the observatory at Greenwich
for the purpose. (Gauss, Beitimmung des Breitensunter-

tchiede* zwitcfum den Oternwarten von Qottingen und
Altona, %fi. ; Bessel, Attron. Naehriehten, No. 333.)

An extensive trigonometrical operation has been carried

on in Russia for a series of years, and an arc, exceeding 8°

in amplitude, been measured on the meridian of Dorpat
26° 4.V 45" to the east of Greenwich. We have the details

with respect only to the portion of the arc comprehended
between Jacobstadt (on the Dtina) and Hochland (in the

Gulf of Finland), which was measured by Struve between

1821 and 1831. For observing the angles, Reichenbach's

untvertal instrument, having a horizontal circle of 14

inches diameter, was used ; and the amplitude was deter-

mined with a transit-instrnment moving in the prime ver-

tical. [LoxerrnDK and Latitude.] The arc was nearly

bisected by the observatory of Dorpat (Struve, Beschret-

bung dor Breitengradmettung in den OiUeeprovinzen
Rwulands, &c„ Dorpat, 1831.) This arc has since been
extended by General von Tenner southwards to Belin, and
as the latitude was observed both at that place and at Ne-
raesch (between Belin and Jacobstadt), two independent
arcs have in fact been added to the two measured by
Struve. 'Bessel, Attronomitcke Naehriehten, No. 333.)

The last survey we shall mention is one which was exe-

cuted by Bessel, in Prussia, between 1831 and 1836. The
immediate object of this undertaking was to connect the

Russian triangulation with a chain of triangles which had
been measured in the western part of Prussia, extending

through Hesse, Thuringia, and Brandenburg to Silesia, and
oonnecting the Dutch (and thereby also the French and
tinglish') triangles with those of Bavaria and Austria. In

this operation Bessel included the measure of an arc of the

meridian of Konigsberg. A base of 935 toises was mea-
sured with great precision. The angles were observed
with a theodolite of 15 inches diameter, and the latitudes

at the two extremities (Truntz and Memel) determined, as

in Struvc's method, with a transit-instrument adjusted in

the prime vertical. The details are given by Bessel in a
work which should be m the hands of every one concerned

with geodetical operations of the highest order. (Bessel,

Gradnwiiung in Ott-Preutten und ihre Verbindung mit
Prowuitchm und Ruttitchen Dreiechtketten, Berlin, 1838.)

By means of the different surveys to which we have now
alluded, the greater part, of Europe has been covered with
chains of triangles, whereby not only the geographical
positions of all the principal places and remarkable obiects

nave been determined by actual measurement but all the
measured arcs of meridians and parallels, and all the prin-

cipal observatories, have been tngonometrically connected
with each other. The comparison of the astronomical and
geodetical positions of so many connected points is, per-

' haps, even better calculated to lead to an accurate know-
ledge of the local configuration of this quarter of the globe

than the measurement of isolated degrees.

Wo proceed now to give a general view of the methods
of conducting a trigonometrical survey and computing the
n>siilt» of the observations.

Meaiurement of the Bate.—The foundation of erary tn-

gonometrical survey is the measurement of a ground-fir*
or base, in terms of which all the distances are to be roso-

puted. This is an operation which is attended with con-

siderable difficulty, and requires to be executed with tz*

most minute precision ; for any error with which the remit
may be affected is multiplied in the aide* of the triszujla

in the ratio of their length to the length of the base; and
all other distances concluded from the survey are aSseted
in the same proportion. An error in the base amounting
only to an inch in the mile would vitiate the detenxrinatioi

of the earth's diameter to the extent of 110 yards.
The general method of proceeding may be thus de-

scribed :—A piece of ground must be selected as free frm
obstructions and as nearly level as possible. The terrotnsJ

points must be defined by permanent marks ; for exusp

c

by a fine dot, or the intersection of two straight lines, oa t

plate of metal, securely fixed in the ground. In order •»

trace the line of the base, a transit-instrument is adjasted
over one of the terminal points, and directed to a nag-suf
or other signal erected at the other, by which means t*e

observer is enabled to direct an assistant to plant pickets

in the ground, all ranging in the same vertical plane.

The measuring apparatus may be constructed and applied

in various ways, but in all cases the following conditus*
must be observed:—1, The successive measuring-rods a
chains) must be arranged accurately in the vertical pits*

passing through the terminal points of the base ; 2, tfce

temperature of the rods must be observed at the time the?

are applied, and their rate of expansion determined k>

direct experiment in order that the apparent lengths mxr
be reduced to the length at a given temperature ; 3, thn
must be supported in such a manner as to have no in-
dency to flexure ; and 4, each rod, when adjusted in the

line of the base, must be exactly horizontal, or its indica-
tion exactly determined by levels, in order that the corre-
sponding horizontal distance may be computed.

Previously to General Roy's measure of the base on
Hounslow Heath, the measuring apparatus wed in all

similar operations (with the exception of one of the beset
measured by Lacaille and Cassim in France) consisted of

deal rods, usually about 20 feet in length ; but deal rod*,

however well seasoned, are found to be considerably affect**'

by the hygrometrical state of the air, and liable to soddra
and irregular expansions and contractions, the effects <*

which cannot be accurately estimated, even when they *n
compared from time to time with a standard metallic bar.

For this reason General Roy, after he had measured tx*

base with deal rods, measured it a second time with hollo*
glass tubes. The tubes were 20 feet in length and about
an inch in diameter, and the extremities were defined be

metal buttons, ground perfectly flat and perpendicular it

the axis of the tube. At one end this apparatus was fixed
to the tube ; at the other it was attached to a sort of pu-
ton, or slider, capable of being pushed up a certain w*r
within the tube against a slender spring. A tine list

marked on the slider, and another on the glass tube, sm
so adjusted, that when the slider was pushed up until the

lines came into coincidence (which was observed throorti
the glass), the distance between the flat ends of the mrul
buttons was exactly 20 feet at the temperature of 62" Fah-
renheit. In making the contacts, the flat end of one lU
was pressed by a screw apparatus against the moveable end
of the other, until the coincidence of the hues took place,
so that a constant pressure was applied equal to the teosx*
of the spring. When the Ordnance survey was besrun. Mat
base was again measured with a steel chain, made dt
Ramsden, of 100 feet in length, and consisting of 4t» knU.
terminated by a brass handle at each end. When in me
the chain was supported on wooden coffers, raised oa
trestles, and stretched with a weight of fifty-six pound*.
The extremities were defined by marks on the bra*
handle* ; and in order to bring the marks suocesaivelt
to the same point on the base-line the following contm-
ance was adopted :—a brass scale, firmly secured to a po4
driven into the ground, but not connected with the chais
or its supports, was placed contiguous to the preceding
end, A and adjusted by means of a screw apparatus, k>
that a division on the scale coincided exactly with the
mark on the handle. The chain was then carried forward
one length ; and when again placed on the coffers, wa*
drawn hack against the stretching-weight, until the mari
on the handle at the following end, B, coincided with a
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division of the scale which had remained fixed in its place.

In this manner the marks on A and B either occupied the
same point on the line of the base, ov the distance between
them was known in terms of the scale. The same method
was to) lowed in measuring several other bases in England
in the course of the survey, the chain being compared
before and alter each operation with another similar chain
which was kept for this purpose. The advantage of the
chain depends solely on its great length, by reason of
which the number of coincidences (in making which the

chief difficulty consists) is considerably reduced ; but this

advantage is probably more than counterbalanced by its

liability to alteration from wearing or corroding at the
joints, and the insufficient security afforded that, notwith-
standing the stretching, all its points are in the same
straight line. The use of the chain lias been confined to

the English and Indian surveys, and is now abandoned in

both.
The apparatus used by Delambre and Mechain in mea-

suring the two bases in France, on which the length of the

meridian depends, was constructed as follows :—The
easuring-rod was a thin bar of platinum, two toises

length, half an inch in breadth, and two lines in

":ness. This was covered by another bar of copper,
what shorter, the two being firmly connected by

iw8 at one end, but free at every other point, so that the
expansions nnd contractions of each were not affected by
the other. The relative expansions were thus indicated

by the distance between the free extremities of the two
bars ; for measuring which a finely divided scale was cut

on a part of the platinum bar, ana a vernier attached to

the extremity of the copper bar. The relative expansion
gave the means of computing the absolute expansion of
the platinum bar at the time of the measurement. Four
Df these compound bars were used together ; and when all

were adjusted in the line of the base, and the requisite ob-
servations made and recorded, the last was canned forward,

ind placed first, the others being left in their places. The
tnds were not brought into contact ; a small interval was
left between each and the next, which was measured by a
slider, or small scale of platinum, attached to that end of the

platinum-bar which was not covered by the copper bar.

For the measure of the Hanoverian base Gauss employed
three bars of hammered iron, two toises in length, and
ibout an inch and a half in breadth and thickness, enclosed

u boxes so as to leave only the ends projecting, and sup-
ported by counterpoises to prevent flexure. The ends
ten covered- with steel plates, one flat and the other

tpherical ; and when the bars were placed in the line of
:he base, a small interval was left between the fiat end of

>ne bar and the spherical end of the preceding one, which
was measured by dropping into it a thin wedge. Struve
ilso employed iron bars in measuring the Russia base. In
his case however the ends of the bars were brought into

contact, and the contacts made on a principle similar to

that which had been adopted by General Roy in using the

glass rods. But the apparatus which formed the moveable
extremity of Struve's rod consisted of a bent lever w hich
turned on an axis passingthrough the bar, near its extremity,

the motion of the short arm of the lever being in the direc-

tion of the length of the bar. The short arm terminated in

I hemisphere which projected a little beyond the end of

the bar ; and in making the contacts, the flat and fixed

end of the next bar was pressed against the hemisphere,
until an index on the extremity of the long arm of the
lever stood at the middle of a scale connected with the
bar, in which position the distance between the plane in

which the bar terminated at one end, and the apex of the

hemisphere at the other end, was exactly two toises at the

normal temperature. A steel spring acting on the long

arm of the lever regulated the degree of pressure applied
in makinjc the contacts.

In measuring the Prussia base Bessel used four compound
bars constructed on the same principle as those of De-
lambre. The apparatus, which is simple and ingenious,

will be readily understood from the annexed figure, in

TRI

mg. i.

<f==l EE?
which the two ends are shown, i i' is a bar of iron two

broad, and a quarter of an inch
thick, x d is a bar of zinc of the same thickness and half
the breadth. The two bars are lirmly connected by screws
and soldering at the end z i. The zinc bar z z' terminally
in two knife-edges of steel, the edges being horizontal. It /,'

is a part of the iron bar, terminating in knife-edges, which
are placed vertically, or at right angles to the former.

The length of the measuring bar, or two toises ut the
normal temperature, is defined by the knife-edges at x and
h' ; while the interval between z' and It varies with the
temperature, and indicates the relative expansion, from
which the absolute expansion of the iron bar becomes
known. This interval was measured by inserting a thin

glass wedge between the kuife-edges , and when the bars

were placed in the line of the base, the interval between the
knife-edge k' of one bar and z of the adjacent one was mea-
sured in the same manner. By means of flue divisions on
the parallel sides of the glass wedges an interval in the
direction of the base so small as the 12,000th part of an
inch was made visible.

"

For the measurement of the Irish base an apparatus was
employed by Colonel Colby in which the expansion of the
measuring-rods was compensated in such a manner that no
reduction was required on account of variations of tempe-
rature. The principle of this very ingenious apparatus

will be understood from the following description :—A B is

Fig. 2.

a brass bar, 10 feet in length. C D a bar of iron, firmly
connected with the former at the middle E. Two steel

tongues A P, B Q are connected with the extremities of
the bars by double conical joints which allow sufficient

play to the tongues to prevent interference with the free

expansions of the bars. At a certain normal temperature
the steel tongues are perpendicular to the direction of the
bars. Suppose them m this position, and that an increase
of temperature takes place : the brass bar will become
longer than the iron bar in consequence of its greater re-

lative expansion, and a straight line A C P (on the middle
of the tongue) will come into the position a c P, intersect-

ing its former direction at a point P, so situated that P C
has to P A the ratio of the expansion of the iron bar to
that of the brass bar. But this ratio being constant, P is

a given point ; and as the corresponding point Q on the
other tongue is in precisely the same circumstances, it

follows that the distance between P and Q will remain un-
altered in all temperatures, provided at least both bars
have the same temperature. This invariability is however
not absolute, for when the tongue comes into the oblique
position oP is longer than AP, and consequently (he
point marked on the tongue will be between a and the in-

variable point. Hence an increase of temperature must
increase the distance between P and Q : but the effect

is insensible. The distance between the two bars wits

about two inches, and the distance of P from the iron bar
or PC (which was determined experimentally) about three

inches and a half. The bars were enclosed in strong

wooden cases, having only the ends of the steel tongues

exposed, and the cases laid upon trestles. Five or six sets

of bars were used together; and when levelled and ad-

justed in the line of the base, the interval between the

point Q on one set, and the point P on the next, instead

of being variable (as in the methods ofDelambre and Bes-

sel), was made equal to a given constant quantity. This
was effected by means of a microscopic apparatus, con-
structed on the same principle as the measuring apparatus,

two microscopes taking the place of the steel tongues, and
their foci being the points whose distance remains invari-

able. The microscoiics were six inches apart, and between
them, at the same distance from each, was a small tele-

scope invariably connected with the two metallic bars to

which the microscopes were attached ; the whole being so

disposed that the three optical axes were in the same
plane, and parallel to each other at the normal tempera-

ture. This apparatus being placed parallel to the line of

the base, over the end of one of the sets of measuring bars,

ill such a manner that the point Q on the eta'l tongue was
2 F 2
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bisected by the cross-wires of one of the microscopes, the

next set of bars was moved backwards or forwards until

the point P was bisected by the cross-wires of the other

microscope. A very delicate level fixed on the upper bar

of the microscopic apparatus gave the means of adjusting

the optical axis of the telescope exactly in the vertical ; by
which means, when it was necessary to suspend the ope-

rations, or to change the level of the line of the base, the

point from which the measurement was to be resumed could

be determined with much greater precision than by the

usual means of a plummet. The measuring-bars were

compared (daily, we believe) with a standard iron bar,

which therefore is the unit of the distances ; and the in-

terval between the foci of the microscopes was in like

manner verified by comparison with a scale.

The question of superiority among these different modes
of measuring a base must be decided with reference to

practical convenience : it cannot be affirmed that the

results of any one of them are decidedly more accurate

than those" of the others. Col. Colby's apparatus is ex-

ceedingly beautiful in theory, but the play of the joints by
which the tongues are connected with the bars, and the

uncertainty there must be about the determination of the

invariable points, and that their distance remains un-

altered while changes of temperature are taking place,

are obvious disadvantages. Bessel's apparatus is the

most cornpact, and in fewest pieces ; and we should

imagine that his mode of measuring the intervals between
the successive bars would be found easier in practice than
making the distance between them constant. On the

other hand, the adjustment of a point under the focus of a
microscope is an operation which can probably be exe-

cuted with greater precision than the measurement of the

distance between two solid bodies, whether by a scale and
vernier, according to the method of Delambre, or by a
finely-divided wedge, as used by Gauss and Bessel.

The length of the base is a matter of some importance
Theoretically speaking, it cannot be too long. If a dis-

tance on the earth's surface (an arc of meridian, for ex-

ample) deduced from a trigonometrical operation be m
times the length of the base, then, putting errors of ob-

servation and calculation out of view, the probable error in

the distance is to the probable error of the base in the
ratio of rjm : 1 ;

consequently the longer the base the less

is the probable error of the result. On the other hand, the
probable error in the measurement of the base increases as

the square root of its length ; so that a distance deduced
from a base of three miles measured only once would have
as great a probable error as if it had been deduced from a
base of only one mile measured three times, and the mean
result taken as its true length. General Roy's base on
Hounslow Heath was 27,403 feet, or about 5| miles ; and
the other bases measured in England were from 4 0 miles
to about 7 miles. In the Indian survey the bases averaged
about seven miles. The two bases at Melun and Perpignan,
on which the great French arc of meridian depends, were
both upwards of seven miles, and each consisted of two parts

inclined to each other. In the Irish base eight miles were
directly measured with the compensation oars, and two
miles were added by triangulation. Struve's base was 2315
toises, or about 2-8 miles. The Prussian base, measured
by Bessel, was only 935 toises, or about a mile and an
eighth. Baron Zach, who measured some small bases in

Italy, contends that long bases, such as were measured in

the French, English, and Indian surveys, are attended with
no advantages corresponding to the expense they occasion

;

and Professor Schwerd, in an interesting account of a base
of 2^IR feet, measured by him near Spire, reasons to the
same effect. (Die Kleine Speyerer Basis, Speyer, 1822.)
Although we cannot subscribe to these opinions, it must
be admitted that as instruments and the methods of ob-
serving and computing the observations have been im-
proved, the necessity for frequent verification by the
measure of new bases has been proportionably diminished.
When Ihe measuring-rods have been applied to the

• whole line of the base, and the proper reductions made for

expansion, inclination, &c, the distance is obtained be-
tween the terminal points, in terms of the standard to

which the measuring-rods are referred, on an arc of a great
circle of the earth. In order that the results of different

surveys may be comparable with each other, this circle

must nave a determinate radius; and hence it is usual to

substitute for the arc actually measured, the corresponding

arc on the surface which coincides with the mean Inel ti

the sea. Let / denote the measured length of the ba*<- I'

its length reduced to the mean level of the tea, h its hei£1 .'

above that level, and r the radius of the earth : the /' ••

found from this proportion, r+h : r : : I : /'.

Triangulation.—-In commencing the triangulation,
first step is to make choice of the points or stations whir,

are to form the summits of the principal triangles. TV
choice of stations must be determined in some meawre t»

the nature of the country, and with reference to the ofcjWr.

of the survey ; but care must be taken to avoid very anXt
angles, because small errors in the measurement o( «tv

angles will give rise to large errors in the lengths of \iw

sides deduced from them. The best-conditioned trianx'»»

are those which are nearly equilateral. The prioci^:
triangles should be of considerable magnitude, for the pro-

bable error of a distance deduced from a base through 1

series of triangles increases with the number of in'-.-<-

mediate triangles. Sides averaging from 20 to 50 raiif

may be considered as the most convenient ; but in mom-
tainous countries, or for connecting stations separated !

the sea, the magnitude of the triangles will sometimes t>

limited only by the distance at which the signals cease

be visible from each other. When the object of the sunn
is the topography of the country, the geographical po -

tions (the latitudes, longitudes, and altitudes above ti.

sea), as well as the mutual distances of these primary tui-

tions, should be determined with all the precision it is po-
sible to attain. The more remarkable features of tv
country are afterwards connected with the principal »u-

tions, by secondary triangles, which, being liable onlj ;.

small relative errors, may be determined more expediti-

ously by less precise observations or with inferior lnrfrc-

ments ; and the intermediate points are filled in by mean
of the surveyor's compass and chain. [Surveying".]

Signals.—When the stations have been chosen, the next
point to be considered is the erection of signals. In Ok
'earlier surveys, the usual practice was to select such con-
spicuous objects as the country presented, as church
spires, windmills, &c. ; but experience has shown Uai
objects of this kind, even when found (which will seMco
be the case) in those positions where it is desirable that tU
angular, points of the triangles should be established, ».t

not well adapted for signals, and that in general the nxec

advantageous course is to construct them for the expr~
purpose. In the earlier part of the English survey, tit

observations were chiefly made by night, and the sieru.-

were reverberatory lamps with concave metallic reflect j-1

supported by flag-staffs, and enclosed in tin cases, han.:
plates of glass in front to screen the light from the actix
of the wind. Such signals answer well enough for dis-

tances under 30 miles. Biot and Arago, in the proWr*
tion of the French arc of meridian, also employed revt;

beratory lamps and concave reflectors ; and in one case u*
distance between the station and the signal exceeded 1<»'

miles. Bengal lights, blue-lights, and other contrivaoi^
have also been used as night-signals. Delambre cm
structed his signals of wood in the form of truncated f»i--

sided pyramids, and observed by day. For the large tn--
gles in Ireland and the west of Scotland, Colonel Colli •

built up conical piles of dry stone, which were throw?
down when the instrument was taken to the spot, and aeaa
built up when it was necessary to observe the same sima!

from other stations. Such signals were found to be * iaibi*

in the telescope of the great theodolite at the distance <

'

90 or 100 miles in favourable weather. Plates of polbh-v
metal, placed so as to reflect the light of the sun in tht

proper direction, have been found a powerful mean* .

rendering a station visible. Gauss proposed the heliotrot;
in which the reflecting surface is silvered glass ; and tL-
was the signal which was principally used by Siruve ».J
Bessel. Another method, adopted by Bessel for short di-
tances, was Uie reflexion of fight from a hemisphere >

.

polished copper. These two last methods have the .1;^

advantage of rendering the observer dependent on sic-
shine, but in other respects they afford excellent signals
as the light proceeds from a point, the observation is mnii
with the greatest precision. In the case of the henmpht.-.-
indeed, the luminous point is not in the axis of the «gnil.
but as the radius of the hemisphere and the azimuth of »r«
sun at the time of the observation are known, its positiim
with reference to the axis can be accurately computed, anj
a correction applied if the deviation is sensible. But all
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diil bodies used as signals render a similar collection,

eceasary when the light falls upon them obliquely. To
raid tins inconvenience, Svanberg observed the light of

te sky through -a rectangular opening in a blackened
jard which turned about a vertical axis, so that its plane
>ukl always be placed perpendicular to the visual ray.

ight-signals are found inconvenient by reason of the un-
eatliness and the scintillations of the light; and accord-
gly geodetical observations are now generally made by
ly ; nevertheless, under peculiar circumstances, night
wervations may be advantageous, or even necessary,
hu^, in India, Colonel Everest found that the greater re-

action during the night sometimes rendered stations

«ible which could not be seen by day, being hid by the

itervening ground.
With respect to instruments and the methods of observ-

ig in geodetical surveys, ample information is given in

ie articles Theodolet, Repeating Circle, &c. We
jay here remark however, that as each signal (speaking
eneralJy) is the common vertex of several triangles, an
nglc required for the calculation of a triangle may fre-

uently be obtained from the sum or difference of other
ngles at the same point, as well as by direct observation
"his circumstance permits the observations to be made
l various ways, and affords an important means of verifi-
ation ; but in order that full advantage may be derived
rom it, the observations must be made and combined ac-
ording to some systematic plan. Strove, in the Russian
riangulation, adopted the plan of observing successively

be direction of every signal visible from his station, iii

efterence to a certain arbitrary direction ; and the same
set hod was followed by Bessel. Tins appears to be the
lode of conducting the observations by which an observer
i enabled to make the most of his position.

Reduction to the Centre of the Station.—It is desirable
hat the centre of the instrument should always be placed
ii the vertical line which coincides with the axis of the
ignal at the same station ; but the strict fulfilment of this

ondition may sometimes be impossible, or at least

xtremely inconvenient. In such cases the instrument is

•laced near the station, and a correction made for the

B eccentricity. Let C be the centre

of the station, E the place where

y, the instrument is placed, A and B
Vs. // 'he distant signals, so that A C B is

\\ // the angle which is required, and
\ \ // A E B the angle actually measured.

\\ / / Let the distance C E be denoted
by d, and A C (computed approx-
imately) by m ; then the difference,

C~ K in seconds, between A C B and
A E I? is found from this formula

—

A C B - A E B = u sin (BAC-BEQ-f-w sin BAC,
where a = 206264-8'', the number of seconds in an arc

equal to the radius, orw= cosec 1"= 1-J-sin 1".

Reduction to the Horizon.—Although the theodolite has

now come into general, perhaps universal, use in carrying

on important geodetical operations, we shall add the

formula by which an angle measured in the oblique plane

passing through the instrument and the two observed

objects is reduced to the horizon. Let A and B be the

remote signals, C the angle in the oblique plane, Cits pro-

jection on the plane of the horizon : and let a and ji denote

respectively the number of seconds by which A and B are

observed to be elevated or depressed above or below
the horizon of C ; then

C-C'=(i(<« + /5ftaniC- T (a-/3)2 cot* C} sin 1".

When the angles have been measured, and (if necessary)

deduced to the centre of the slation and the horizon, their

values as given by the instrument, being all affected with

some portion of error which it is impossible by any means
to get rid of, must undergo a process of correction or ad-

justment, or be made to satisfy certain mathematical con-

ditions, before a determinate result can be deduced from

them. In order to establish these conditions the follow-

ing quantity must be computed for every triangle in the

series.

Spherical Excess.—The spherical excess of a triangle

on the surface of a sphere or spheroid, formed by the sec-

tions of planes perpendicular to the surfaces, is the excess

of the sum of its three angles over 180°. This excess has

given relation to the area of the triangle depending upon
the radius of the sphere; and in a geodetical survey the

data for computing il are, in every case, a side r. and the
three observed angles A, B, C, of which C is supposed
opposite to c. Let S denote the number of square feet in
the surface or area of the triangle, E the spherical excess in
seconds, nnd r the radius of curvature in feet ; we have
then S = i cc sin A sin B ~ sin C, and E = u S — rr
where o,= 206264"-8.

On the spheroid, the radius of curvature of a section per-
pendicular to the surface is variable, and depends both on the
latitude and the inclination of the section to the meridian.
For a series of triangles included between two parallels of
latitude whose distance is not more than two or three
degrees, r may be supposed constant in computing the
spherical excess ; and as the nearest approximation to its

mean value, we may take the radius of curvature of the
section which intersects the meridian in an angle of 45°, at
the middle latitude. The general formula for the radius of
curvature of an oblique section is

I (1 -te + ee cos' / cos' 9) J 1 1 -ee sin' I)

r~ rj(l-et)

where a is the radius of the equator, e the eccentricity (so
that ee = (aa-bb) ~- aa,b being half the polar axis), / the
latitude, and 6 the azimuth, or inclination of the section to
the meridian.

Let p denote the radius of curvature of the meridian
(for which Q = 0), p' that of the section perpendicular to
the meridian (for which 6 = 90°), the formula gives

I _ Vn-^s'"'/)3
. 1 _ Vq-ce sin'/)

p
-

a(l-ec) ' p'~ a '

w hence also

11. 1 .
" (\ 1\ (\ \\

r" p
C0B 6 + P

- sm* 6 = * (j+P~)
+ i

[~P-PJ
C°S 2 9

'•

from which 1 -4- r is readily computed for any value of 0.

When 0 = 45°, the second term vanishes.

In the latitude of Greenwich (51° 28' 39"), p = 20911901
feet, p' = 20966473 feet, whence (making 0 = 4")°) log
(ta-^rr) = 0 07251 — 10. and consequently logE = logS +
0" 07251 — 10. In order that E may amount to 1", we
must, have log S = 9-39749, or S = 2,497.800,000 square
feet, or nearly 76' square miles, that is to say, the spheri-
cal excess amounts to 1" for every 76J square' miles in the
area of the triangle. The calculation of the area therefore

does not require to be made with much accuracy, and may
be facilitated by means of subsidiary tables.

Correction of the Observations.—One of the improve-
ments for which practical geodesy has recently been in-

debted to the German astronomers, particularly Gauss and
Bessel, is a general method of combining and correcting

the observations according to the principles of the theory

of probability, so as to elicit the result which is most pro-
bably nearest the truth, or which gives the nearest repre-

sentation of the whole of the observations. Formerly the

practice was to regard each tjiangle as a complete and inde-

pendent whole, and to adjust the observed angles (usually

by some arbitrary process, or according to the observers
judgment of their relative goodness), so as to fulfil the

condition of their sum being equal to 180° together with
the spherical excess, without regard to the relations sub-
sisting among the angles of the quadrilaterals or other
polygons formed by the lines connecting the angular points.

But this mode of proceeding affords a very imperfect solu-

tion of the problem : for in order to obtain the best result

which can be deduced from the observations, it is indis-

pensable to have regard not only to the condition just

named, but to every independent relation subsisting among
the angles of the whole series of triangles included rthe
survey ; and the more numerous the relations arc which
the observations are made to satisfy, the greater will be
the probable accuracy of the final result.

The equations of condition which express the indepen-
dent relations connecting the angles of a system of geo-

detical triangles arise chiefly from three sources:— 1, The
sum of the three angles of each triangle is equal to 180°

plus the spherical excess ; which excess, being in all cases

a very small quantity, can be computed to so great a degree

of accuracy, that it may be regarded as absolutely exact.

2, If there be a system of triangles so connected that the

second has a side a in common with the first, the third a

side b in common with the second, the fourth a side c in

common with the third, and so on to the last, which has a
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side A in common with the preceding one, and another

side I in common with the first, then, on forming the iden-

tical equation abed I
1= 7 X-X-,X - >t.

I a o c

and substituting for these ratios those of the sines of the

angles opposite the respective sides, each being diminished

by a third of the spherical excess of the triangle to which

it belongs, an equation of condition is obtained which

should be satisfied by the observed angles. 3, When the

angles observed at any station include the whole circuit of

the horizon, their sum must be equal to 360"
; but this

condition can only be made available when the angles are

determined independently of each other.

In a complicated series of triangles, some difficulty may
be found in determining the exact number of independent

relations furnished by the angles and sides of the figures,

but this will be materially lessened by attention to the fol-

lowing considerations :—If a point, P, whose position is

still unknown, be observed from two other points, A and

B, already determined, and the directions of A and B be

also observed from P, we have then three angles for correc-

tion, and one equation of condition of the first kind. If

the unknown point, P, be observed from three known
Prints, A, B, C, and each of these be also observed from

, we have then five angles for correction, and three equa-
tions of condition, namely, two of the first kind, furnished

by the two triangles wbose vertices are AP, and one of the

second : and, generally, when a point P has been observed

from m stations whose positions are already known, and
each of these has been observed from P, we have then
2m— 1 angles for correction (one at each of the given
points and m— 1 at P), and 2m—3 independent equations
of condition, namely, m— 1 of the first Kind, and m— 2 of
the second.

An example will render this sufficiently clear. Let A,
A B, C be three points al

ready determined, and P a
new station at which the
directions of A, B, and C
have been observed, and
which has itself been ob-

served from those points,

These observations give

five independent angles to be corrected, namely, two at P,

and one at each of the other stations, and three equations
of condition, which are thus found :—The two triangles

APC and BPC. give two equations of the first kind,

namely,
1, APC + PAC + ACP= 180°+ E,

2, BPC + PBC + BCP = 180° + E'.

On considering the three triangles APB, BPC, ABC, it

will be seen that the side PB is common to the first and
second, BC to the second and third, and AB to the third

and first. Forming therefore the identical equation

PB BC AB
SB * PB * BC

and substituting for those ratios those of the sines of the
opposite angles (each diminished by one-third of the sphe-
rical excess), we get the equation of the second kind :—

_ sin PAB sin BPC sin ACB
1 ~ sin APB ' sin BCP * sin CAB*

When the equations of condition have been thus formed,
the observed values of the different angles are substituted

id tlaem, each being increased or diminished by a small
indeterminate correction. The values of the corrections
are then determined simultaneously by solving the equa-
tions according to the method of minimum squares, or so
that the equations of condition shall be satisfied as nearly
as possible (they cannot be all satisfied exactly), and the
sum of the squares of the corrections shall be a minimum.
For further details on this subject, and examples of the
application of the theory to trigonometrical surveys, we
must content ourselves with a reference to the ' Supple-
mentum Theories Combinationis,* Stc. of Gauss iGottingen,

1823,i, where it is applied to a portion of the triangles

surveyed by Krayenlioff in Holland ; to Nos. 121 and 122

of the ' Astron. Nachrichten,' where it is applied by Rowu-
berger to Maupcrtuis's measurement in Sweden ; to No.
438 of the sau>« work, where it is applied by lk-ssel to the

computation of the triangles at the southern eilmilyi
the French arc of meridian ; and to the ' Gradnnj—iii, I

Ost-Preussen,' already referred to. The advantages of tl

method are twofold. In the first place (here is Use proii

bility that the result is nearer the truth than i

deduced in any other way ; and secondly, a
uniform process of calculation is substituted for

feet and arbitrary one.

In proceeding according to the ordinary methsa, •»
regarding the triangles as independent of each after, M*.

process is much simpler. The difference between the sot*

of the three observed angles and lSC+E is the aggregsi|

error of the three determinations. If each angle «*» <fc

termined by an equal number of equally good observahsai

the probable error would be the same for each, sad te

correction would be properly made by dividing thai

gate error equally among the three. If the obeer
are assumed to be equally good, but each of the angles ka

been determined by a different number, then the parte*

of the aggregate error which should be thrown upon eus
angle is reciprocally proportional to the number of obv^l
vaSona by which it was determined ; but when toe taiti

vidual observations are not equally good (and this is

general case) the distribution of the aggregate error atae*

be made in such a manner that the amount of the cam
tion to be applied to each angle is proportional directly b
the sum of the squares of the differences between eati!

observation and the arithmetical mean of the whale, nd
inversely as the square of the number of observation
which the angle was determined. If an angle has boil

determined by a single reading, the portion of the age*"
gate error to be assigned to it may be made proporbomi
to the mean square (t . e. the sum of the squares of the de-

ferences from the mean divided by the number of obmem
tions) of the errors of a series of observations at one of ti*

other anglesmade under similar atmospheric cimimstsncn.
Such is the method which the theory of protmble enw
indicates ; but in most of the geodetical surveys which
have yet been published, the distribution of the aggregate
error among the three angles has been made, aa already

remarked, according to some arbitrary hypothesis.

The three angles of the triangle, corrected in the manse
now described, are regarded as the true geodetical angW
or rather as the spherical angles formed by the arcs of Us
great circles which intersect in the verticals passing thioart
the stations on the surface of the osculating sphere. Is

strictness there are no practical means of determining ti»

true geodetical angles, t. e. the angles made by the slrcv

est lines on the spheroid. The observed angle is not tu
geodetical angle, but the angle made by the two plaac,

which intersect in the vertical of the station, and pu
through the remote signals.

Calculation of the Sides.—The method of computing the

sides which first suggests itself is, to convert the given <.:

known side into degrees of a circular arc, whose radius »
equal to that ofthe earth, and apply the formulae of spher.-

cal •trigonometry. This method has been sometimo
adopted ; but as it gives rise to tedious calculations, h >
usual to have recourse to more expeditious processes, wiscfe.

though only approximative, give equally exact resutu.
Various methods of approximation have been proposed,
though there are only two which have been much used.
Uneof them is the method which has been exclusne't
followed in the Ordnance survey, so far as published, anil

also, generally, by Delambre. It consists in deducing true
the spherical angles the corresponding angles formed t \

the chords, and then computing the triangle by plane tri-

gonometry. In this manner the chords of the two unknot,
sides are found, from which the sides themselves are easily

deduced. The formulas are as follows :

—

Let the three spherical angles (•'. e. the observed angle*
corrected for the errors of observation) be denoted bv
A, B, C ; the sides respectively opposite by a, ft, c < ex-
pressed in feet) ; and the radius of curvature of the snrfact
by r (.also in feet). Let A' be the angle formed by the chord*
of the sides ft and c, and suppose A—A'=x seconds : thra
putting w = 20G2fri"-8,

r= uj(— ) *» *
A-Tc(—) «* * A"

In like manner if B* and C denote the chord angles cor-
responding to the spherical angles B. C, respectively, aud
if we suppose B-B' = r7

. and C-»C= x", the two suwi
corrections x" and x" will be computed from similar *x-
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wwiona to the above, and we hate then the three plane
jgles A', B', L", the sum of which is 1«0°. For eomput-
g those corrections approximate values of the sides must
i previously found ; but for this purpose it will generally
i sufficient to use logarithms to four decimal places.
Although for facility of explanation we have described
e reduction to the chord angles as applied to the cor-
ded spherical angles, it is manifest that it may be tin
notice it generally is) applied to the observed angles.

this case we get A' + B' + C = 180"± the aggre-
ste error of the three observed angles, which error

list be then distributed among the three reduced or
ord angles in the manner before described, so that their

m may be exactly 180°. By this means, since we have
sly nr+iJ + r"=E, the previous calculation of the

excess, in order to correct the observations, is

. unnecessary,
hen the chords have been computed from the reduced

i A', B', C, the arcs are found in terms of the chords
a well-known series, of which it is only necessary to use

b two first terms. Let <z be a small arc, and a' its chord,
en a =» a'— (an-i-24r'').

The other method of computing the sides to which we
ive alluded depends on the following theorem, which was
«t given by Legendre. Iffrom each of the angles of a
herioal (or spheroidical) triangle, the sides of which are
tall in comparison of the radius, one-third of the spherical
[cess be deducted, the sines of the angles thus diminished
ill be proportional to the lengths of the opposite sides, so
*t the triangle mav be computed as in plane trigonome-

f. As before, let A, B, C be the coiTected spherical
igles, a, b, c the sides respectively opposite, and E the
herical excess ; then, if we make

A'=A-JE, B'=B-JE, C' = C-JE,
e shall have, in virtue of the theorem,

a sin C
sin A'

i which formula? the sides b and

a sin B'

sin A'

i computed. This
ethod therefore requires no greater amount of calculation

an would be necessary if the triangles were on a plane
rfuce, excepting that of the spherical excess ; and if the

ree angles are assumed to be determined with equal
icuracy, even this is not wanted (unless for the purpose of
sting the accuracy of the observations), the angles for

Jculations being found at once by applying to each of
e three observed angles a third of the difference between
eir sum and 180°. This is the method which is most
equently adopted.
Legendre's theorem will give a sufficiently accurate
suit in ordinary cases ; but if the triangles are very large,

id the utmost precision is aimed at, it will sometimes be
arable to have a closer approximation. This may be
rtained by computing the angles A', B', C from the fol-

wing expressions of their values, which appear to have
Jen first fifiven by Professor Buzengeiger, in Lindenau's
'itsrhriflJur Astronnmie, vol. vi. (Tubingen, 1818), and
hich are equivalent to an extension of the theorem so as

include terms of the second order, Legendre's approxi-
ntion including only those of the first. As before, let 8
: the area, of1he triangle, and U=20G2G4" H. then

rut + 7bb + 7cc \
' + ion-,. )•

B — R' —
3rr

1 +

l>t)rr

7na 4- bb + 7cc

VJUrr

7na -f- 7bb -f- cr

)
7bb + Cc \

M in consequence of these, the spherical excess E (
l + U- 180°) becomes

= A +

1 +
na -f-

bb -f- re

):

.
It is easy to see that the second termB of these expres-

">ns must always be very small ; in fact, they will amount
»uy to a few hundredths of a second even in the largest
nangles. Nevertheless when the angles are considered
^having a mutual dependence, and the corrections for a
•hole series are determined simultaneously from the equa-
wns of condition, the corrected nngles will be given (if

great precision is required) to three or four decimals of a
second, and the above formula! will have a practical appli-
cation. They were used by Bessel in the recalculation of
the triangles at the southern extremity of the French arc
of meridian; and we give them a place the more willingly
as they have not hitherto, so far as we know, found tluir
way into any English work.

Professor Buzengeiger has also given a formula for the
calculation of the sides of a geodetical triangle, which may
be substituted for the method of Legendre, or used for
verification. Let a be the known side, A, B, C, the cor-
rected spherical angles, m = (V4342D45, the modulus of the
common logarithms, and n = m-f-3oi = O-OOOtXW, then
for computing A and c we have
log A=log a -flog sin B— log sin A + n E (cot A— cot B :

log c=log a + log sin C— log sin A + n E (cot A— cot G •

With the help of a small table of natural tangents, this

method is scarcely more troublesome than Legendre's.
The chord method is more tedious than either, and does not
appear to be attended with any corresponding advantage.

Latitude!, Longitudes, and Azimuths.—Having ascer-

tained the terrestrial distances between the several stations,

the next step is to determine their geographical positions,

or situations with respect to the equator and an assumed
first meridian. For this purpose the latitude and longitude
of one station at least, and the azimuth of a side of one of
the triangles, must be accurately determined by astrono-
mical means; we have then the data that are neressary for

computing the geographical position of every other angu-
lar point, and the bearing of every other side, through the

whole series of triangles, assuming' the earth to be a spheroid
of rotation of known dimensions and ellipticity. The un-
certainty however which always exists respecting the exact
form and curvature of any particular portion of the earth's

surface, or rather the irregularities ol local configuration,

require independent astronomical observations, particu-
larly of azimuth, to be made at more stations than one,
when the triangulation extends over a considerable tract of

country.

If the country included in the survey contains a fixed
observatory, this will of course either form one of the prin-
cipal stations or be connected with the principal tri-

angles, and may be taken as the point of departure. In
this ease the astronomical position of the fundamental

Soint is known with the greatest certainty ; and the meri-
ian-mark of the transit-instrument affords the surest

means of determining the bearing of any signal visible from
the observatory. At any other stationthe best method of
determining the azimuth is probably to imitate this pro-
ceeding, by setting up a temporary mark as nearly in the

meridian na may be, and determining its deviation with a
transit-instrument by some of the methods used in practical

astronomy for the purpose. [Transit Instrument.] The
angle between the mark and the signal at another of the

principal stations is then measured with the theodolite,

whence the azimuth of the signal becomes known. But as

this method cannot always be conveniently followed in

geodetical operations, the usual practice is to make the

sun-eying instrument itself subservient to the determina-
tion of azimuths. In the English survey the method com-
monly adopted was, to observe with the theodolite the angle

between a flag-staff and the pole-star at its extreme digres-

sions east and west, and to take half the sum of the two
angles as the azimuth of the staff. In determining the

azimuth in this way a very accurate adjustment of the in-

strument is necessary, 'lhe method usually followed on

the Continent has been to observe the angle between a

referring signal and the sun, or some star whose place is

well known, when near the horizon; and as the azimuth of

the sun or star at a given instant of time can be computed
with great precision, the observation is liable to no par-

ticular cause of error, unless in the determination of the

exact clock-time. The result is usually made to depend
on the mean of a great number of observations.

The problem on the solution of which the calculation of

the geodetical latitudes and longitudes of the stations, and
the azimuths of the sides of the triangles, depends is tlii', :

Let A and B be two stations whose distance has been

determined, and suppose the latitude and longitude of A
to be known, together with the azimuth of B as seen from

A; it is required to find the latitude and longitude of B,

together with the azimuth of A as seen from B. The
azimuthai angles are supposed to commence at the south
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point of the horizon, and to be reckoned towards the west
(or right) from 0 to 360°. Assume
I = the latitude of A, /' = the latitude of B,

X = the longitude ofA, X.' = the longitude of B,

0 = the azimuth ofA B at the station A,
tf= the azimuth ofA B at the station B,

d = the distance on the spheroid between A and B, in feet.

And, as before, let a denote half the greater axis of the
meridian, e the eccentricity, p' = a-"-,y/(l — ee sin* /), the
radius of curvature of the arc perpendicular to the meri-
dian at A, and u= 206264"-8. Then, putting (for brevity)

u = d-t-f/, the differences of the latitudes, longitudes, and
azimuths of the two stations, in seconds of arc, are given
by the following formula, viz. :

—

/' — I = — u (u cos 9 —* w" sin" 0 tan /) ( 1 + ee cos' I),

X' — X = u u sin 9 sec

- 0 = 180° - (X' - X) sin i (/' + /) see $ (? -I).
These formulae are only approximative ; but they are

sufficiently exact for every case that can arise in practical

geodesy. Even in the case of the greatest distances be-
tween the stations, 100 miles for example, the results

which they give will agree with those which are computed
from the exact formulae of spheroidical trigonometry to

within a small fraction of a second.
By means of the above formulae the geographical posi-

tions of the principal stations are successively deduced
from each other, but when a chain of triangles runs nearly
north and south, or east and west, the differences of lati-

tude and longitude are more readily computed by referring

the different stations to an assumed meridian by means of
parallels and perpendiculars. Let A, B, C, D, E, F be the
summits of a chain of triangles, and X Y the direction of

the meridian passing through the first point A, and let
perpendiculars B 6, 0 c, &c, be drawn from each of the
other points to X Y. Suppose the angle X A B (the azi-
muth of B on the horizon of A) to be determined by astro-
nomical observations : then, as the angles at B, C, D, &c,
are all known from the geodetical observations, the angles
which the several sides of the triangles make with XY are
easily computed ; and the distance on the meridian be-
tween the perpendiculars through the extremities of any
side is found by multiplying the length of the side into the
cosine of its inclination. Hence the distance on the meri-
dian from the point of departure A, to the foot of the per-
pendicular through any other point, F, is equal to the sum
of the sides which join A and F, each multiplied into the
cosine of its inclination. Thus the sum of the products of
the three sidesA B, B D, D F, by the cosines of their respec-
tive inclinations, gives A b 4- 6 d+ df=z A/; or the sides
AC, CE, EF, reduced in the same manner, give Ac +
ce + ef=Af. Hence the distance from A to the foot
of the perpendicular through each point becomes known.
In like manner, on multiplying the length of any side into
the sine of its inclination, we have the difference of the dis-
tances of its two extremities from X Y, and the distance Ff,
of any point F, is the sum of those differences (taken with
their proper signs) in respect of all the intermediate sides
between A and F. These relations are more shortly ex-
pressed by algebraic formulas. Let the inclinations of
three sides intermediate between A and F, for example,
A B, BD, D F (the angles at the different points being all
reckoned in the same direction), be respectively a. p, y ;

then, attention being given to the algebraic signs of the
trigonometrical lines, we have

A/= AB cos a + BD cos /3 + D F cos y,F/= AB sin a + BDsin /3 + DFsin y.

By this means, all the angular points of the series are
referred to the meridian of the first, exactly in the same
manner as the different points of a curve are referred to its

axis by their co-ordinates.

We have now to determine the differences of latitude.

Taking the point F for example, let FA be the are of&
parallel circle on the spheroid, passing through F. wmd »

its intersection with the meridian of A, then A A (which •
always less than A/) is the arc of meridian i 1 1 1 1 ijinadii.

to the difference of latitudes. To computefh we hax.

from the properties of the spheroid, the formulafh sr ft'
tan C-f2R, in which V Is the approximate latitude off
and R the distance from the centre of the earth ; and
is always very small, instead of computing the value ofX.
it will be sufficiently accurate to use p, the radius of enrrs-
ture of the meridian corresponding to the latitude. The
distance/h thus found is expressed in feet ; to convert r
into seconds of arc we must multiply by m -i- p ; nenrr
the difference of the latitudes of F and A, expressed is

seconds, is

—

/'-/=(«-i-p)(A/-/A).

The latitude of F and its distance Ff from the mend*.'
ofA being known, its longitude, or the arc FA of the pta
lei circle, is found from the formula already given. I<

p' be the radius of curvature of the perpendicular arc K.
then (w -r p') F/ is the number of seconds in Ff, and heri
the difference of longitudes of F and A in seconds is

X' - X = («-rp') X F/sec
When the positions of a considerable number of passfi

are to be determined, the calculations may be facihtsir.

by forming a table of the values offh correspondiaf t.

every value of Ff proceeding by small differences, 100 fc.'

for example. In following this method however the
tions must not be so far from the assumed meridian the
the difference of the curvilinear distance and its projector
on the horizontal plane becomes sensible, and hence in 0>
survey of a large country the direction of a new meridac
(or the azimuths) requires to be determined astronomical!-
when the triangulation has been carried,a degree or two t

the east or west of the point of departure. "It is scarce':.'

necessary to add that the positions of the secondary point,
are computed without reference to the curvature/or con-
vergence of meridians.

The method of computing the distance between tl«f

parallels of two remote stations, A and F, which we hatt
now described, is that which is usually followed in measur-
ing arcs of meridian. To this purpose, indeed, it is par-

ticularly adapted, for as the chain of triangles runs ana;
the direction of the meridian, the distances of the sices

>

from the line to be measured are not so great as to rim
rise to any error by reason of the neglect of the eurrarjr*
of the perpendicular arc. For other methods of computirr
the parts of the meridian, and formula?, theoretically mc
exact, for computing the latitudes, longitudes, and azinrats&
see Delambre'sMithodes Analytiques pour la Detrrminatr »

(Tun Arc du Mtridien ; or Puissant, Traili de G6oditie,iti
edition, 1842.)

If the earth were a regular spheroid of rotation, the at.-

tudes and longitudes deduced from geodetical measuremrr.'-
commencing with a given observatory would agree exact-?

(supposing no errors) with those given by asrrononnr-
observations. Such agreement however is not found
exist, and no regular figure can be assigned to the rsm
by which the results of the two methods can be entinM
reconciled. An instance or two will suffice to give an idr»

of the extent to which the discordances may reach. Is

the remeasurement of Beccaria's arc, the astronomical de-
ference of latitude between Andrate and Mondovi w*i
found to be 1°7'26".98, while the difference compute
from the French triangulation, taking the observaton <

Paris as the point of departure, and assuming the ellipriritT
= 1— 308-65, was 1° 8' 14".82. The discordance aniou-vN
to 47".84, corresponding to a distance on the meridian u
about 4880 English feet, the whole distance being aU-L'.

308,885 feet. Again, the latitude of Venice deduced free
that of Rimini by triangulation was found to differ 17* 1

from the latitude given by direct observation ; and th<
latitude of Rimini deduced from that of Milan dinerrvi
27".4 from the astronomical latitude. (Connaittamee <i-<

Terns, 1827.) Similar anomalies have been found in uV
surveys in England, France, Austria, and indeed all ouVr
countries ; and as their amount exceeds that which caa
with any probability be assigned to errors of obaenatkri.
they are ascribed to irregularities in the direction of era» ity

arising from inequalities in the form or internal structure
of the earth,— to the attraction of mountains or locsJ
variations of density. Puissant (Mfin. de CAead., t. nt.
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t in France the cur-

nt on the east

838) shows reason for supposing
ature of the surface is considei

nd west sides of the meridian of fans.
Determination of the Altitudes.—In order to complete

le description of the objects embraced in a trigonome-
ieaJ surv ey, it only remains for us to point out the manner
i which the relative heights of the stations are observed
nd computed. The observations required for this purpose
re the zenith distances of the signals as seen from each
ther ; and they may be made with the theodolite or any
istrument with which angles can be measured in a ver-

cai plane. The chief difficulty attending the determina-

on arises from the uncertainty of the terrestrial refrac-

on, an element which is liable to frequent and consider-

ile variations, more especially as the objects observed are

ways near the horizon. The formulae are as follows :

—

Let A an d A' denote respectively the heights of two
ations, A and B, above the level of the sea ; z the zenith

istance of B as observed at A ; Az the seconds of arc

[trough which B is elevated by the refraction ; z' and Az'
he corresponding quantities in respect of A as observed at

1 ; C the angle at the centre of the earth formed by the

erticals of A and B ; d the distance in feet between A
nd B on the spheroid ; and r the radius of curvature of

he terrestrial arc. The plane triangle formed by the two
erticals and the straight line which joins A and B gives

his analogy :

—

r+A'+A : h'-h : : cot $ C : tan | {z> + Az'-iz+Az)},

rom which, on rejecting superfluous quantities, and with
he aid of certain physical assumptions, the formula' for

omputation are deduced.
In the first place, h'+/i may be rejected as being insen-

ible in comparison of 2r: then since z'+Az' —(z+Az)=
! {90°-(;:+A2--iC)}, the above analogy gives

A'-A=2r tan $ C cot (z+Az-^C).

Again, because C is always very small angle, we may
>ut, without sensible error, d=2r tan i C. The last formula
hen becomes

h'-h = d cot(z+A2-.}C).

With respect to the unknown quantity Az, two assump-
ions are made : first, it is assumed that the whole effect of

he refraction at both stations is proportional to the dis-

ance between the stations, or to the ancle C ; or to assume
ic'-f- A~ = AC, where A is a numerical coefficient. Se-
condly, it is assumed that the effect of the refraction is

he same at both stations, or that Az'=Az ; this gives

V; = JAC.and consequently Az— i C = — £(.1 -A) C. Sub-
stituting this in the last equation, we get

A'-A = rfcot{«-$(l-A)C}. («)•

This equation gives the height of the signal at B above
the place of the instrument at A in terms of the geodetical

distance d, and the observed angle z, assuming the co-
efficient of refraction to be known. It will be observed
that C is given in seconds by the formula C = u d -f- r,

where a. = 20G2G4"-8.
When the zenith distances are observed at both stations,

the coefficient A may be deduced from the observations

;

for the assumption of Az'-\-Az = A C gives AC=C + 180°—
(r + z), whence

l-A = (z'+s-180°)4-C. (6).

A mean value of A, deduced in this manner from a
number of reciprocal observations, may be substituted in

the equation (a) for finding the difference of the heights
of two stations when the zenith distance has been observed
at one of them only. But when z' and z are both observed,
the difference of altitude is obtained independently of the
value of A ; for on substituting the value now given of
l—k in equation (a), we get

A'-A"= rftan^O'-c). (c)-

The absolute height A of the first station is usually
found by levelling from the surface of the sea at half-tide.
But assuming the refraction to be known, the absolute
height of a station may be determined by observation of
the zenith distance of the sea horizon. The formula is

A = 4 r (1 +4A)« tan? (z - 00°). (rf).

In the application of the preceding formulae, it is neces-
sary to attend to the height at which the instrument was

placed with respect to the signal, or point for which the

mis to ben
"

calculation is to be made. For instance, if the object ob-
served is the surface of the ground, and the instrument is

placed at the height of n feet above the surface at both
stations, then on computing the coefficient of refraction

from the formula (6), the angles z' and z must be each
diminished by the number of seconds in the ancle subtended
by n feet at the distance d, that is, by 206264"-8 n -f- d.

In the formula (c), which applies to reciprocal observa-

tions, the height of the instrument need not be regarded,

provided it be the same with respect to the signal at both
stations. In the cases to which (a) and (rf) apply, the

correction is made by subtracting the height of the instru-

ment above the ground from the results given immediately

by the formulae.

The surest determination of altitudes is that which is

given by reciprocal observations ; for in this case the only

assumption involved in the formula is, that the refraction

is the same at both stations ; and if the observations are

made under similar atmospheric circumstances, this cannot
well be supposed to lead to error. Such observations also

give a more certain value of the coefficient of refraction

than can be deduced from the astronomical theory, which,

besides the hypotheses necessary' for connecting the varia-

tion of temperature with the altitude, assumes also (for the

present purpose) that the variation of temperature follows

the same law throughout the whole distance from the one
sfation to the other. The mean value of A, deduced by
Bessel from reciprocal observations made during the mea-
surement of the Prussian arc, was 0 1370; Gauss found

0-1306; Caraboeuf, from the French triangulation in Pied-

mont, 0 1285; Struve, in Russia, 0-1237; Delambre and
Mechain, 0- 1566 ; and in the English survey the refrac-

tion was usually found to be about 0 08 at each station,

which gives A = 0-1600. This comparatively large co-

efficient may probably have been owing to the circum-

stance that the observations were generally made by night,

whrn the refraction is greatest.

We shall conclude this article with a statement of the

results of those measures of meridional arcs which appear
the most deserving of confidence, and of the elements of

the elliptic spheroid of revolution to which they most
nearly correspond, as determined by Bessel, in the 1 Astro-

nomischcNachrichten.'No. 438(Ailona. 1841). The ori-

ginal data are given in the works to which reference has

already been made ; but it is necessary to remark that as

the sector observations from which the amplitudes of the

English and Indian arcs were deduced have been recom-
puted by Bessel. some slight corrections are made in the

latitudes, and the original distances are reduced to British

standard feet according to the comparisons of Captain

Kater. The distance between the parallels of Mola and

Montjouy in the French arc has also been corrected on

account of the error above mentioned. We hav e reduced

the distances, which in Bessel's table fas well as the ori-

ginal accounts, excepting those of the English and Indian

arcs) are all given in terms of the toise of Peru, into

English feet, using the ratio of the toise to the foot given
by Captain Kater, in the 'Phil. Trans.' for 1821, namely,
G-39459252 : 1. The normal temperature is that of the

toise, or 13° of Reaumur, equal to OIJ" of Fahrenheit. The
numbers in the last column show the variations which mc
required to be made in the observed latitudes given in tin-

second column, in order that the measured ares may all

belong to the same spheroid of rotation. These variations

were determined by Bessel, on the principle that the sum
of their squares should be a minimum.

1. Permian Arc.
Meridional Yam

Latitude. Am]'liuido. Distance m tiows o{
Eng. I'cpt. Latitude.

.- I 4 32VW ° '
*

.+ 0 2 31-3*7 3 7 3-455
Tarqui .

Cotchoqul 1131047

-0-606
-pi 600

2. First East Indian Are.

Trivandeporum
Paudree . • .

Punnm . .
»'

l'utchapolliam .

Dodngonntah .

Numtliabad . .

Panmeririddn •

T.nkal K/hera .

KuUianuoor .

11 44 52-590
13 l'J 19-018 1 34 56-4:8

-0 271
574313 +0'271

3. Srrarf East /<*« Arcs.

8 9 81-132
10 59 42-276 2 50 Jl'144
12 59 52-165 4 50 210:13
15 5 53-562 6 .» 22-430

13 3 lli-245 9 53 43-113

21 5 61-532 12 56 20-400

24 7 11-1-60 li 57 -10-7-3

1029172
r!*553

I S.>7

1

35ii;j9
•If.'.'7321

5794600

Vol. XXV.—2 G

-1-470
-1-712
-t-4-010
-1 447
-0-064.
+3-537
-2-859
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4. FmukAm.

Amplitude.

Forraeotera .

Mautjouy .

Barcelona •

Carcassonne
Ktrux . •

Pantheon •

Dunkirk. .

DllUUOM
Greenwich •

Bleuheim .

ArburyhiU .

Clifton . .

Gottingvn
AltoOA .

Laurabnrg .

Lyeaborl .

Trans . .

Kouigiborif

.

Memel • •

Belin .

Nemeech
Jacobetadt
Bristen •

Dorpat .

Hoehland

Mallorn

.

Pahtawara

38 39 66-11

41 21 44-96
41 32 47-90
43 12 64-30
46 10 42-64
48 60 49-37
61 2 8-85

6.

60 37
81 28
61 90
62 13 28-031
63 27 31-130

2 41 48-86
2 42 61-79

4 32 68-19
7 30 46-43
10 10 63-26
12 22 12-74

Ant.

Meridional Vaxia-

DiaUnce in Uona of,

Eng. feet. Latitude.

+0-966
-t-4-116
+0-764
—0-433
—S-447
—1-099
4-2-144

988711
1657303
2737009
3710863

1-000 0 61 31-367
1 13 19-999

1 36 20-398

9.80 23-497

6. Hamneriam An.
51 31 47-85
68 32 46-27 2 0 67 42

7. DmmhArc.

318718

1036409

—1-816
+1-896
+2-705
+1-395
-3-675

63 22 17 -046
64 64 10-:362 1 31 63-306

736426 +2-493

669121
+0-451
-0-461

64 13 11-466
54 42 50-600 0 29 39-034
56*43 40-446 1 30 28-980

9. Auifaa Ant.

62 2 40-864
64 39 4-619
66 30 4-662
66 34 61-660

—0-907
180402 —1-448
651067 +2-366

68 22 47-280
60 5 9-7

2 86 23-666
4 !

"

4 i_
6 20
8 2)cm

10. BwAtrg't SawftM
65 81 30-266

67 8 49-830 1 37 19-665 693277

! 10-686
6-416

! 28-907

961688
1627702
1656903
2313721
2937440

-1-732
—2-884
+1-826
+2-627
-1 044
+0-607

+0-660
—0-660

The elements of the elliptic spheroid of rotation deduced
from the above data, and to which the above variations of
latitude correspond, are as follows :—Let o denote half the
greater axis of the meridian (or equatorial radius), b half
the polar axis, < the ellipticity, and e the eccentricity;
then

—

a = 20923600 00. b = 20853657-16 English feet,
a : b = 209-1528 : 298-1528,

* =^ =.,SiH5^-=
-003342773'

log ee = 8-9122052, log a/(l-e«) = 9-9985458202.

These elements agree so nearly as to be almost identical
with those adopted bv Mr. Airy, in his excellent treatise
on the 4 Figure of the Earth' (JSncy. Metropolitana). The
coincidence is the more remarkable, as Mr. Airy selected
several arcs not included in the above table, and adopted
a totally different method of combining them. He gives
the equatorial radius = 20923713 feet, and the ratio of the
axes 299-33 : 298 33.
On substituting Bessel's elements in the elliptic formulae

for the length of degrees of the meridian and the parallel
circles, the following expressions are found :—Let / denote
the latitude, m the length in feet of a degree of the meri-
dian between the parallels whose latitudes are respectively
l-i and .+*, and p the length of a degree of the parallel
whose latitude is / : then

m = 364575 6-1831-0 cos 21 + 3 9 cos 4/ -, &c.
p = 365491-2 cos I - 305-8 cos 31 + 0-4 cos 51 -, &c.]

Length of the quadrant of the meridian = 32811804 feet.
From the above formula; we have computed the follow-

ing table of the lengths of degrees of latitude and longi-
tude in English feet :

—

Latitude.

0"

10
20
30
40
45
50
60
70
80
90

Degree of
Meridian.

362748-5
362858-0
363173-7
363658-1
364254-0
364575-6
364889-9
365489-1
365978-9
366299-2
366410-5

Degree of
Parallel Circle.

365185-8
359674-0
343296*4
316524-3
280135-0
258657 3
235197-9
183051-6
125270-5
63620-1

0-0

TRIGONOMETRICAL TABLES. The chronological
Hit given in Tables will serve as a sketch of the history of
these tables : we desire here to elucidate a point of their
construction which, in the present state of transition from

one sytem of definitions to another [TKiaoMOMjmnr], n«i—

i

a great deal of confusion.
In the ordinary trigonometrical tables is set down is*

common or Brigg's logarithm of the sine, rxwioe, i_

every angle which is an exact number of ——tn ,<*

seconds, or ten seconds, as the case may be) trues 0° to W.
Looking into a table we find for the logarithm of tfe
of 35", for instance, 97585913. This number » Lb.
logarithm of 5735764363, a number containing mm&y mx
thousand millions of units. But the constructs of Umk
tables used a radius of ten thousand millions of imilt. ami
their assertion consequently is, that if a light-sagged in
angle have ten thousand millions of units in it* byf*-
thenuse, and 35 degrees in one of its angles, the aid* opi-
ate that angle will be 5735764363, which is correct wiua

.

one unit. The logarithm of this radius is ten, and u.
earliest tables were constructed so as to give ten figure* c
the logarithms, from which ten significant figures of u*
sine, &c. might always be found : this radius was there-
fore convenient. Those who use the old system struiii
and employ the radius in every formula, find no dificahj

.

thus, if c be the hypothenuse of a spherical trim"gu isi
a and b its sides, we nave

cos a . cos b

log cos c t= log cos a + Jog cos b — log r (or 10).
But those who use the old system, and have dropped rut

the habit of making the radius always unity, or omittine s
from the formulas, and those who use the new system, c
which the sines, &c. are numerical representations of raU *
will always find a difficulty, until they establish a new ti
tlanation of the characteristic of the logarithms which (he?
nd in their tables. We speak of course of beginner*, iut

practice will get over such a discrepancy, or will perhap>
cause a sufficient explanation to suggest itself.

To either of the two last-mentioned classes of persons,
the sine of 35°. is -5735764363, and its real logarithm is the
negative quantity -7585913 - 1, or - -2414987. To them
therefore the simple explanation of the discrepancy be-
tween their logarithm and that of the tables is as follows—The tabular logarithm is always 10 more than the rvu
logarithm, and the real logarithm always 10 less than uV
tabular logarithm. There are two ways of proceeding
either to take out the real logarithm, which can alwayTU
done, using the characteristic — 1 (or for distinction. T
instead of 9, -8 orlf instead of 2, —3 or ~3~instead of 7
and so on ; or to remember that each logarithm is 10 tco
great, and to make the correction, either mentally or at thr
end of each logarithm. We have always found the fist

mode the better of the two, and we should recommend bu
one to reject it without a sufficient trial.

For example, suppose it required to calculate tan »-
V(sin 1°. sin 14" -i- sin 2Tf. We have (not using the arith-
metical complement)

log sin 1*^2418553

log sin 14" 1 3836752

add1-6255305

log sin 3° 2-7188002

subtract "2-9067303

3

g= l° w 2)47201909

1F3G00955

In looking for the result, we remember that the labuU
logarithm answering to 2-3600955 is 8-3600955.
The multiplication of the negative characteristic, wbm

it occurs, otters no difficulty, the part carried from thr
positive decimals being deducted from the product mack
with the negative figure, instead of added to it. In di\i
sion however, in order to keep the negative quantity en-
tirely to the characteristic, which is important, the mu>-
tiple of the divisor chosen, when the negative part is n«<
itself one, should be the one above that negative part, not
below it, and the figures necessary to reach that supenor
multiple should be carried positively to the decimal por-
tion. Thus, when W-2\2... i, to be divided by 4, tht

fours in 12 are 3, and the 2 (.subtracted from — 10 to gv»r
- 12) is now to be added, so that the next step is to put
down the fours in 22 ; after which an usual.
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3-553...

If it be preferred to use the arithmetical complement,
the best mode of proceeding is to make the real logarithm
with its sign changed, by subtracting the tabular logarithm
mentally from 10. But if we have a tangent in which the

characteristic is greater than 10, make the real negative

teristie from the subtraction. As follows :

—

sin 1° 2-2118553

X'sin 14° 1-3836752

-^-sin3° 1-2811998

sin 1° 2-2418553

X sin 14° 2:3836752

-Han 87° 27193958

add 2-9067303 add 4-3449263

Those who would use the tabular logarithms must
remember that every logarithm is too great by ten, or must
write it thus

—

log sin 1° = 8-2418553 - 10
the latter being the best plan at first. The additions and
iubtractions must be corrected by this additional column,
and if the result is wanted to be a tabular logarithm,

must reduce it to the form A — 10, and must look for A
in the tables. When a division is to be made, the charac-

teristic and its correcting follower must both be increased

bo that the result may still be in the form A— 10. Thus,
to extract the fifth root of sin 1°, we must throw the loga-

rithm into the form in the first line following:

—

5 48-2418553 - 50

9-6483711 - 10

TRIGONOMETRY. This word signifies the measure-
ment of triangles, but we might as well attempt to confine

geometry within etymological limits, as the science of

which we are going to give some account in this article]:

the measurement of the earth is now only an isolated ap-

plication of the former; and the measurement of triangles,

of the latter.

In the modern division of the mathematical sciences,

trigonometry, though still defined in books as the art of

measuring triangles, really means the consideration of

alternating or periodic ,magnitude ; in which quantity is

imagined to go through alterations of increase and diminu-

tion without 'end : that is, <f>x, a function of .r, is trigono-

metrical, when, as x varies through all stages of magnitude
^or, in technical language, increases from - oo to + ao ), it

takes an infinite number of alternate increases and diminu-
tions. It is perfectly possible to contrive a common alge-

braic function which shall go through any given number
of such changes, a thousand, a million, or more : but with-

out recourse to infinite series, it is impossible to find one in

which the number of alternations is unlimited. If the pro-
perties of algebraical series were as visible to the unassisted

apprehension as those of figure in geometry, it would be
seen that the two following series (afterwards known as

those for the sine and cosine of x),

- &c,
2.3.4.5 ' 2 T 2.3.4

are periodic in value : and that, * being a certain incom-
mensurable number (3-141592 ), all the changes of

magnitude that they can possibly take are only repetitions

of what take place while x increases from 0 to 2t. We
cannot form a more adequate idea of an intelligence

superior to that of the human race, than by imagining one
to which this truth should be, in consequence of sufficient

rapidity of power of computation, a purely elementary one.
We are obliged to come by this knowledge through our

perceptions of space, and by the application of algebra to

geometry ; and the construction and use of our alphabet
for the expression of periodic magnitude is contained in

what are called the elements of trigonometry.

The most simple notion of periodic magnitude lies in

supposing that the changes made are purely cyclical, or

repetitions of the same for ever : as lor instance, those

which occur in turning a handle in a vertical plane. The
number of revolutions traced out by the handle may be as

great as wc please, and the quantity of length of the cir-

cular arc described by its extremity may be as many
times the circumference of the circle as we please, that is,

as long as we please : but the distance of the handle from
the ground is periodic, exhibiting perpetual increase and
diminution as it rises and falls. Hence the circle naturally

becomes a sort of standard of reference, and circular mo-

tion the primary idea, in all consideration of
changing magnitude. The arc, or the angle which it sub-
tends at the centre, is the magnitude which increases with-
out limit, all past revolutions being counted; and the lines

which only depend on the position of the moving point in

the circle, and not on the number of revolutions by which
it has attained that position, are the periodic magnitudes
in terms of which all others are expressed.
The periodic magnitudes connected with a varying angle,

so far as they have separate designation, are the sine, cosine,

tangent, cotangent, secant, cosecant, versed sine, coversed
sine, and chord. A change is gradually taking place in the

mode of conceiving these quantities, and one which it is very
desirable to expedite : though slight in appearance, and pro-
ducing no difference in results, it gives a great advantage in

the consideration of formula1
. These elements were lines :

they now often are, and in time always will be, the ratios

of lines to lines. The following figure exhibits the old

defin"

Let O be the centre of a circle, and AOBan angle mea •

sured from a fixed radius O A, the direction of revolution

in which angles are measured positively being denoted by
the arrow. From B draw B M perpendicular to OA, and
at A and C draw tangents to the circle. Then, in these

old definitions, BM is the sine, OM the cosine, AT the

tangent, C t the cotangent, OT the secant, O t the cosecant,

A M the versed sine, C N the coversed sine, of the angle
A O B. If AB should make a complete revolution, so as

to come into the same position again, the angle under con-
sideration would now be

four right angles + < A O B,

but the sine, cosine, &c. would all be the same as before.

As the line OB moves round, the signs of all these lines

are to be taken positively when they are in the same direc-

tions as when A O B is less than a right angle. The fol-

lowing table will show them for the angles A O B, AO B',

A O B", A O B'", all measured in the same direction of

revolution.

o-

ilw.

I'N"

Angle. Sine. Coalne.
Tan-
gent.

Cotan
gi-nt.

Sec-

ant.

COHC-
rant.

Ver*fl
Sine.

AMU, leas

than aright
angle . . BM OM At CI OT (II A M
A OB', be-

tweeu ono
and two
right angle* 1TM" —OM' — AT' —Cf -in- III' A M'

A OB", be-

tween two
anil three

tight angl™ — B" M" — OM" AT »'
f -or -Ul AM"

A O if", be-

tween three

and four
right angle* — 11" M'" O M'" —AT' — CI' OT -or A M'"

CIS"

N'"

In this system an angle has an infinite number of hues

of each sort, one to every radius which can be taken, It

is therefore necessary, either to introduce into the formula!

the value of the radius in every case, or to adhere to some
one particular value of the radius, which is always under-

stood. The plan usually adopted is first to embarrass the

formula! with the general value of the radius, then gradu-

ally to accustom the rtudent to consider the radius as one

unit, but to make an exception when trigonometrical tables

are used, by considering the radius as ten thousand millions.

Throe inconvenience* are avoided in the new system of

which iaanfollowa:-
2G2
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Fig. 2.

m" m'" i

Prom any point in the line O B (or O B', &c.) which is

the variable boundary of the angle, draw BM (or B' M',

&c.) perpendicular to O A. Let OM and M B be positive,

DM' ana M"B", &c. negative, as in the usual method of

reckoning coordinates. Call B M, B' M', &c. opposite to the

angles, O M, O M', &c. adjacent ; and let OB, O B', &c. be
called hypothenuses (and always considered positive). Then
the sine of BOM is the fraction which BM is of O B, with
its proper sign, in this case positive : but the sine of AO B"
is the traction which M" B" is of O B", taken negatively,

because M" B" is negative. It is indifferent what hypo-
thenuse is taken, by the property of similar triangles, and
the following is the complete system of definitions, with
the values written for the four angles. They give a slight

degree more trouble at first, which is amply compensated
in the superior ease with which all formulae may be deduced,
to say nothing of the advantage of avoiding the indefinite

radius.

Definition. AO B A OB' A OB" AOB*"

Sin-- OP"'""''' BM BM' B"M" B"*M"
hypothec no B'O B'O B'O

Conine- Mi', .id.. OM OM' OM" OM'"
bypotlien. OB ~ OB' OB" OB'"

Adji. title

MB M'B' M" B" M"'B"'

MO ~ MO M"0 M'"0

Cotangent= Alt''- "lle

Opp*. Hide

MO M'O M"0 M'"0 '

MB M'B' M" IS
'' M"'B"'

S—.- H)To«Hm. OB OB" OB" OB"
Artjt. si.li) OM OM' OM" OM'"

CoMcaut-." 5 !"11'™- BO iro B"0 B'"0

Oppr
. aide BM B'M' B" M" B'" M'"

Versed sine = unity — cosine

Coversed sine = unity — sine.

The chord has long ceased to be regarded as one at tut

trigonometrical functions, and is always used in its old sr.em,

as the line joining the extremities of an arc.

We shall now make a collection of the principal trigo-

nometrical formulae, and properties of the fundament!/
functions, referring to Angle for the modes of
angles, to Sine for development of several of the
portant points, to Series for the expansions of
functions, to Mensuration and Spherical for the formal*
particularly connected with triangles, and to Kjbattti
Quantities, Root, Subsidiary Angle, &c. Cor rsnom
other usual applications.

1. No sine nor cosine exceeds unity ; no secant nor co-

secant is less than unity; a tangent or cotangent may hate,

any value ; versed sines and coversed sines are always coo

tained between 0 and 2, both inclusive.

2. With the sines and cosecants must be remembeml
the succession + ^ ; with cosines and secaov
+ + ; with tangents and cotangents, H + - •

Thus when an angle is in the third right angle, or lies be-

tween two and three right angles, its cosine is negatm.
— being the third sign of the succession + (

.

Versed sines and coversed sines are always positive.

3. With the different functions must be remembered tt?

following series of initial values, being those at the btpz-

ning of the several right angles : thus

—

sinO = 0,sin(r'z) =li sin (2/-'z') = 0, sin = -

1

0 10 —U II conn* | I 0 — 1 Oil tangent I 0 ac * »sloe I 0 10 —U II Cornell 0 —1 Oil tangent I

cosecant | oo 1 m — 1 II secant \ 1 m — 1 re ||coUnjent |
r e > •

4. To find a function of any number of right angles in-

creased or diminished by a given angle, take the sun*

function, if the number of right angles be even, its

/unction (sine for cosine, cosine for sine, &c"> if the

number of right angles be odd : put that sign which be-

longs to the given function in the right angle to which the

whole given angle belongs when the increment or decrv

-

ment is less than a right angle. Thus we have

sin
(
3 l~ e) = - cose,

which is thus obtained : the odd number of right amrlei

(£r representing a right angle) is a direction to put com*
instead of sine on the opposite side; now 9 being

less than a right angle, falls in the third right angle, awl

the sine in that right angle is — , so that — cos 9 nuK
be written. The following results should be remem-
bered:—

sin Q - e) = cos 9
>

008
(l ~ *) :

sin (|+e) = cose, cosQ + e)

sin (* — 6) = sin 9, cos (tr — 0)

sin (t + 0) =— sin 0, cos (it + 9)

sin (2t — 6) = —sin 0, cos (2* — 0)

sin (—6)=— sine, cos (—9)

5. In the first revolution, e and w — 0 have the same
sines and cosecants, 0 and 2s- - 9 the same cosines and
secants, 9 and it + 8 the same tangents and cotangents.

6. sin 9 cosec 9=1, cos 0 sec 0 = 1, tan 9 cot 9= 1,

sin 0 „ cos 9—
a = tan 9 , -j—T = cot 9.

cos 9 sin 6

: sin e, tan ^ -

:— sin 9, tan +
: - cos 9, tan («• — e)

:— cose, tan (ir+ e)

: cos e, tan (2jt - 9)

: cos 9, tan ( - 9)

= cot 9;

=— cot 9;

= —tan 9;
= tan 9

;

= — tan 0;
= —tan 0

7. sin«9 + cos« 9=1, 1 + tan« 9 = sec* t>, 1 + cot'
cosec* 0.

tan 0
sin e = -rrr-r-T—— . cos 0 =V (1 + tan* 0)'

8. If tan e =
J , then sin 6= T^qr^ .

b

V(l + tan* e.'

a
cos 9 -

9. sin (9 + <f>)
= sin 9 Cos d> + cos 0 sin dt

sin (0 — 0) = gin 0 cos d> — cos 9 sin dt

V (<**+ *«)•

cos (9 + dt) = cos 0 cos dt - sin 9 sin d>

cos (9 - 0) = cos 9 cos 4> + sin 9 sin

,„ . ,„ , , s
tan 9 + tan dt tan 9 — tan dt

10. tan (9 + d>) = ; ;

—

t-—~r tan (0 — e6) = ——

—

v
1 - tan 9 tan dt

r/
1 + tan 9 tan ^

11. sin 0 + sin dt = 2 sin cos

9 + dt
sin 9 - sin dt = 2 cos—^

—

0 + <j> _ 9 - dt

2

0 - d>
sin

cos-9 + cos = 2 cos ~~ cos
° ~ ^

2 2

cos 9 - cos 0 = — 2 sin
0 + 4>

2
sin

2

12. sin 29 = 2 sin 9 cos 0,

cos 29 = cos' 9 - sin" 9 =s 2 cos* 0 — 1 = 1 — 2 sin* 0

tan 29 = 2 tan 9 -i- (1 - tan« 9).
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13. I + cos 9 = 2 cos* —, 1 -f sin 9 = 2 cos*CM)
9 fir 9\

1 — cos 9 = 2 sin* — , 1 — sin 9 = 2 sin'lr—g )

(5-9
1 — cos 9 9,
7—, r = tan*—
1 + cos S 2

1 - sin 8

14.
gin # — sin 0

1 + sin 0

tan*(* -9)

= tan'

sin
(f> + sin 6 tan ^ (<£ + 9)

'

sin
<f>
± sin 9

5—i
« = tan £ (d> ± 9)

cos 0 -tj cos 9 2 ^

15. If 9 be half a right angle, or less,

cos 9 =s i + sin 29) + } V(l - sin 29)

sin 9 = i V (1 + sin 29) - * V(l - sin 29).

16. Ifnbe any integer, and if (cos 9 + sin 9)" be deve-
loped by the binomiaftheoreni into P, + P, + P, 4- &c,

P0 being cos 9, P, being n eos 9 sin 9, &c., then cos «9
isP, -P, + P4 — &o.,audshiH9isP, -P.+ Pj — ....

17. Let C. and S„ stand for the cosine and sine of nO

:

2cos'9=C,+ l

4 coss9=C,+3C,
8 cos'9=0

4
+4C,+3

16 cos»9=CJ+5C,+ 10C,

32 cos«9=C,+eC4+ 150,4-10

64 cos'0=C7+7O,+21C3 +35C,
128 cos89 = C,+ 8C,+ 28C 4+56C,+35
256 cos»9 =C,+9C,+3CCJ+84C3+ 12CC1

512cos'°9=0,
(1
+10C,+45C,+120C

4+210C,+ 126

To change these into corresponding formulae for powers
of sin 9,

For C, C, C, C4 C, C, C, C, &c.
WriteS, -C, -S, C4 8, -C, -S, C, &c.

Thus 16 sin»9 = 8, - 3S, + 108,

32 sin»9 = -C, + 6C4
- 15C, + 10.

18. De Moivre's Theorem and its consequences :

—

(cos9 + sin9.V-l)" = cos nO 4- sin n9.*/—l

t^-'zscosg+sing. V-l «

/V
~'=c089-sin9V-l

cos 0 =
-fV-i

« + «

sin 9 =
/V-i -/V-l

« —

£

2V-1

If 2 eos 9 = x + -,

and 2 cos «9=x" + 1^

a*'

then 2 V— l.sin 9 =x x

and 2 </— Lsin 9 = xn—zix*
The versed sine is little used and rarely mentioned in

formulae ; and the coversed sine is really only invented for

analogy's sake.
The term tine (the Latin word sinus, meaning the

bosom) has been the object of much discussion. It was at

one time looked on as a barbarism from the Arabic ; and
some endeavoured to substitute temissis inscriptee, the
Imlf of the chord, for it. Others again thought that it was
a corruption of S. Int., the abbreviation of the above. Dr.
Hutton asserts that the Arabic word Jeib, which is used for
Hie trigonometrical sine in that language, also means the
bosom in common language ; and we have been told that
tins is correct : if so, the Latin sinus is only the literal

translation of the Arabic. The arc representing a bow
;i'rom which it gets its name), half of the string, which re-

presents the sine of half the arc, would come against the
breast of the archer. The vejsed sine (sinus versus, or
turned sine) was called the sagitta, or arrow. The terms
tangent and secant are derived in an obvious manner from
the old definitions.

There is little of the history of trigonometry which can
be either usefully or intelligibly separated from that of
mathematics in general. Up to the middle of the last

century it belonged rather to geometry than to algebra

;

and even in our own day algebraical trigonometry is not
fully established in England, though rapidly making its

way. Those to whom trigonometry is only useful as an
instrument in the solution of triangles may enjoy the

advantage of that specific clearness which geometry gives
to the individual proposition in hand, without needing to
feel the want of a system which points out the direction of
future progress. But those who are to be trained in ma-
thematics for higher views and more difficult applications,
must acquire trigonometry in its most algebraical form aa
a constituent part of the language of algebra, and an ele-

ment in every step of their future progress. It is worse
than useless to attempt, for them, to draw a distinction

between algebraical and trigonometrical ; the science will

now allow that distinction to remain, and will rather de-
mand new modes of expression than dispense with any of
the old ones.

There are those who feel sensible of incongruity in com-
bining the fundamental notions of space and number
together, and would rather, at any expense of trouble,

keep them separate, except when they are formally united
for any particular application. This feeling has our sym-
pathy; and if it were possible to present a complete
algebra, both in definitions and processes, without recourse
to trigonometrical language, we should willingly agree to

the separation. But hitherto it is not so : the only view
of algebra in which there is nothing impossible is [Nega-
tive, &c. Quantities] essentially joined to space, and par-
ticularly to angular magnitude ; so that those who would
have a perfectly pure algebra must buy it at the expense
of unexplained and apparently contradictory symbols.

It would be easy to avoid the notion of space while
using the terms of trigonometry and its powerful formulae.

The series at the beginning of this article might be made
the definitions of the sine and cosine : or sin x might be

only an abbreviation of * — as* + &c.« and cos x of

1 — ^ x* + &c. The fundamental properties of the sine

and cosine might easily be proved to belong to these series,

without reference to any geometrical reasoning.
TRIGONOSE'MUS, Mr. KSnig's name for a genus of

Brachiopoda (Terebratula of authors), the shell of which
has one valve produced into a long perforated beak,
truncated at its apex. (Fossil.)

TRIGONOTRETA, Mr. KSnig's name for a genus of
Brachiopoda (Terebratula of authors), with a shell which
has the hinge of the larger valve produced into a trian-

gular disk, divided by a triangular central foramen. The
Spirifer of Sowerby belongs to this genus.
TRILLER,DANIEL WILLIAM,a learned and laborious

German physician, was born at Erfurt, the 10th of February,
1695. He received his classical education at Zeitz and
Leipzig, at which university he afterwards studied medi-
cine. He took his doctor's degree at Halle in 1713, after

which he returned to Leipzig and there delivered lectures.

In 1720 the town of Merseburg offered him the situation

of public physician (' Mcdecin Pensionnfi '), which he
accepted ; in 1730 he made several journeys into

Switzerland in the suite of a German prince. Having
obtained his dismission at the end of four years, he settled

at Frankfort-on-the-Main, which place he left in 1746, in

order to settle at Dresden, with the title of physician to

the king of Poland. At last the university of Witten-
berg bestowed on him a professorship in 1749, which he
filled with distinction until his death. He died at the age

of eighty-seven, on the 22nd of May, 1782. Triller was a

very learned physician, which makes one regret that he did

not publish the edition of Hippocrates to which he devoted a
great part of his life, and of which he published a specimen
under the title ' De novfi Hippocratis Editione Adornandfi

Commentatio, .... Specimims Loco Libellum Hippocratis
" De Anatome," .... Commentario perpetuo Medico-critico
illustiavit, Lugd. Bat.,' 1728, 4to. Abraham Gronovius in-

serted his notes upon ^Elian's ' History of Animals' in his

Greek and Latin edition of this author, published at Lon-
don, 1744, 4to. The judgment passed upon, him by M.
Goulin, quoted in the ' Biographie M6dicale,' is rather severe,

though substantiallyjust. During forty years, says he,-Triller

filledfour vols. 8vo. with Latin poems on Medicine : he pub-
lished dissertations, opuscula, and a mediocre treatise on
pleurisy ; he disfigured the excellent Pharmacopoeia of Wit-

tenberg byoverloading it with quotationsand notes, inwhich

he often quotes his own Latin poems, and shows, amidst

many childishjeux de mots, that he was neithei a druggist

nor a physician. The list of his works (which consist almost
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entirely of monographs and dissertations) occupjr two
pastes in the ' Biographie M6dicale;' of these perhaps the

following:, relating chiefly to medical antiquities, are some
of the most interesting :

—
' De Moly Homerico detecto,

cum Reliquis Argumentis ad Fabulam Gwcam pertinenti-

bus,' Leipzitr, 1716, 4to. ; ' Apologia pro Hippocrate,

Atheismi falso accusato,' Rudolstadt, 1719, 4to. ; ' Epistola

Medico-Critica ad Jo. Freind supra I. et II. Hippocratis

llpidemicorum, in qua simul agitur de variis ejus Editioni-

bus,' Rudolstadt, 1720, 4to. ;
' Conjectures et Eraendationes

in Aretaeutn,* first published in the * Acta Erudit. Lipsiens.,'

1723, p. 101, sq., and afterwards inserted in Boerhaave's

edition of that author, Ludg. Bat., 1731, folio, Greek and
Latin ; ' Succincta Commentatio de Pleuritide ejusque

Curatione,' Frankfort, 1740, 8vo. ; ' De Veterum Chirur-

gorum Arundinibus atque Habenis ad Artus male firtnos

confirmandos adhibitos,' Wittenberg, 1749, 4to. ; ' De
Pame Lethali ex Callosa Oris Ventncuh Angustia,' Wit-
tenberg, 1750, 4to. ; * De Clysterum Nutrientium Antiqui-

tate et Usu,' Wittenberg, 1750, 4to. ; ' De Specificorum,

sic dictorum, Reraediorum Dubia Fide et Ambiguo Effectu,'

Wittenberg, 1751, 4to. ; ' De Hippocratis Studio Anato-
mico Singulari,' Wittenberg, 1754, 4to. ; ' De Veritate

Paradoxi Hippocratici, Nullam Medicinam interdum esse

Optimam Medicinam,' Wittenberg, 1754, 4to. ; * De Scari-

ficationis Oculorum Historia, Antiquitate, et Origine,' Wit-
tenberg, 1754, 4to. ; ' De Remediis Veterum Cosmeticis,

eorumque Noxiis,' Wittenberg, 1757, 4to. ; ' In Locum
Plinii ae Morbo per Sapientiam Mori,' Wittenberg, 1757,

4to. ; * Dispensatorium Pharmaceuticum Universale,'

Frankfort, 1764, 4to. ; ' De Morbo Coeliaco singulari a Celso
descripto,' Wittenberg, 1765, 4to. ; ' Gepriifte Inokulation,

ein Gedicht,' Frankfort, 1766, 4to. ; ' Opuscula Medica ac
Medico-Philologica, antea sparsim edita,' Frankfort, 3 vols.,

1766-1772, 4to. ; ' Gedicht von den Veriinderungen in der
Arzneykunst,'Wittenberg, 1768, 4to.; 'DeSenilibusMorbis,
diverso Modo a Salomone et Hippocrate descriptis atque
in se comparatis,' Wittenberg, 1771, 4to. ; ' De Variis

Veterum Medicorum Oculariorum Collyriis,' Wittenberg,
1772. 4to.

(Riographie Midicale ; Biographic Universelle ; Eloy,
Dirt. Hist, de la Med.)
TRILOCULI'NA, the name of a genus of microscopic

FoRAMTWIKKRA
TRILOBITES, a race of extinct fossil animals. The

older collectors, even of the present day, may remember
the curiosity with which ' The Dudley Fossil,' as it was
ordinarily termed, was regarded. We ourselves have heard
it called by such, proud of their treasure, the Dudley
Fossil Insect, and authors who went deeper into the sub-
ject than mere gatherers of rarities, had their several
notions regarding the place which it occupied in the ani-
mal kingdom. By some it was treated of as an insect
under the name of Entomolithus paradoxus ; by others the
form was considered as that of an extraordinary Testacean
with a shell of three lobes ; whilst others thought that the
trilobitic remains belonged to animals closely approximated
to the Chitons, or, at least, not differing greatly from
them.

It is now agreed on all hands that Trilobites are
Crustaceans ; but their place in that class-is hardly yet
satisfactorily determined ; at least those most conversant
with the subject hold different opinions upon . the
point.

Supposed Place in the System.—The very names imposed
on some of the genera by modern authors, among whom
we may name Brongniart, Dalman, Wahlenberg, Eichwald,
Pander, Dekay, and Green, announce the obscurity in
which the subjects that they were describing were involved.
Thus we have Asaphus (daa^c, obscure) ; Calymenc

(tKiiXi'/i/iln/, concealed) ; Paradoxus (irapAfokoc, wonder-
full

;Cryptonymus (rpfarrw, to conceal ; Svoua, a name) ; Ag-
nostus <ayvwrrroc, unknown).

Dr. Buckland {Bridgetcater Treatise), after quoting the
Rfrherches sur les Rapports naturels qui existent entre les

Trilobites et les animaux articulf-s' of M. Audouin, ex-
presses an opinion that the nearest approach among living
animals to the external form of Trilobites is that afforded
by the genus Serolis. [Isopoda, vol. xiii., p. 52.] Dr.
Buckland thinks that the most striking difference between
this animal and the Trilobites consists in there being a fully

developcd series of crustaceous legs and antennae in the
Serolis, whiM no traces of either of these organs have yet

been discovered in connection with any Trilobite. Brortr

niart, be observes, explains the absence of these orfjnm.h
conceiving that the Trilobites hold precisely that pise* ti

the Gymnobranchiate crustaceans, in which the aaaeaw
become very small, or altogether fail ; and that the Its
being transformed to soft and perishable feet beaatj
branchiae, were incapable of preservation.

A second approximation to the character of Triloba*
occurs, according to Dr. Buckland, in the Limulut.atXTz
Crab (Xiphosurus), and he sees a third example of fit,

disposition in Branchipus stagnalis. [BaurcRiorooi.
vol. v., p. 343.]
On these views Dr. Buckland founds the fallovtmr ami-

ment :—
' In the comparison here made between fan Af-

ferent families of crustaceans, for the purpose of ilroantmf
the history of the long-extinct Trilobites by the analop-
we find in the Serolis, Limulus, and Branchipoa. we ht«
a beautiful example, taken from the extreme points
time of which geology takes cognizance, of that srstenuiY
and uniform arrangement of the animal kingdom turie

which every family is nearly connected with adjacent wt
cognate families. Three of the families underconmdershn
are among the present inhabitants of the water, while
fourth has been long extinct, and occurs only in a foe
state. When we see the most antient Trilobite* tfca

placed in immediate contact with our living crustacean
we cannot but recognise them as forming part and parr,
of one great system of creation, connected ttooogh r-

whole extent by perfect unity of design, and (attained o
its minutest parts by uninterrupted harmonies of orgsran-
Hon.

' We have in the Trilobites an example of that peculiar

and, as it is sometimes called, rudimentary developatrat of

the organs of locomotion in the class crustacean*, wherein
the legs are made subservient to the double fttnebons i
paddles and lungs. The advocate for the theory of tk
derivation of existing more perfect species, by success-*
changes from more simple antient forms, might imagrv
that he sees in the Trilobite the extinct parent stock froa
which, by a series of developments, consecutive farms c
more perfect crustaceans may, during the lapse of azn.
have been derived ; but according to this hypothesis *»
ought no longer to find the same simple condition as tits.'

of the Trilobite still retained in the living Branchipui. n*
should the primeval form of Limulus have possessed «.ri

an intermediate character, or have remained unadrascr.
in the scale of organization, from its first appearance -.

the carboniferous series, through the midway periods of ti»

sscondary formations unto the* present hour.
Mr. VV. S. MacLeay, in his highly-interesting paper

entitled ' Observations on Trilobites, founded on a eompan
son of their structure with that of Crustacea,' published is

Mr. Murchison"s work on ' The Silurian System' (1839). afV
noticingthe opinions of Kleinand others, who considered thr

Trilobite to be a kind of molluscous shell with three lobn.
and that of Latreille, who, after the abandonment of Klein •

supposition as untenable, revived it, and referred O*
form to Chiton, as above alluded to, remarks, Hal
although Latreille founded his argument on the prcsmned
absence of feet, and on the lateral edges of the body xt

several species having been coriaceous, it is evident that
these animals could not have belonged to the sub-kingda-s
Mollusea, since they possessed compound sessile eyes tad
a distinct labrum.and must be assigned to the snb-longdoa
Annulosa, in which are found many articulated ammai
which have compound eyes and a labium very similar ™
structure to those of Trilobites. 4 Having a hard she!!,

apterous tergum and inconspicuous feet,' says Mr. Mx
Leay in continuation, 'the Trilobites must have erJVr
belonged to the order Chilognatha, among the Ametoba!...
or to the class of Crustacea. But all the Chilognatha an
terrestrial animals, and the obvious geological fact is that
Trilobites resided in the sea. We must clearly therefor*
exclude them from the Chilognatha, and place them anom;
the Crustacea, in which class it now becomes necessary t~
determine their exact place.'

Mr. MacLeay well observes that the crustaceans, so
remarkable above all other animals for the great TarU-
tion of their feet both in number and form, are divisible into
two groups : those in which the eyes are sessile, or the KsVi-
ophthalma of Leach ; and those which have their eye* sup-
ported on moveable peduncles, or the Podophthalma uf
the same zoologist. Mr. MacLeay then remarks, that tie

Digitized byGoogle



T K I

nlobites clearly belong to the bklriophthalma, and that

te question is now reduced to determine merely whether
ley belong to the Amphipoda or those existing Crustacea

hich do not undergo metamorphosis in their larva state

unong which Mr. MacLeay includes not only the

mphipoda ot" Latreille, but also his Larmodipoda and
opoda) or whether they belong to the Entomostraca, or

ipse existing Edriophthalma which do undergo a change
' form in their larva state. Mr. MacLeay conceives that

le Trilobites will be found to differ in so many respects

om both the Amphipoda and Entomostraca, that, accord-

g to the present state of our knowledge, we must allow

lem to form a distinct order, intermediate between the

ibe Isopoda on the one side, and the tribe Aspidophoru
i the other.
Mr. MacLeay then reminds the inquirer that those cir-

lmstances which generally are reckoned most anomalous
. the Trilobites are not in reality so very extraordinary,

nee they may be detected in many crustaceans now exist -

g. Thus, he remarks, the trilobed form of the body
;curs in Serolis and Bopyrus. The membranous, or

ther coriaceous, margin of tie body, assumed by Latreille

id others to exist in Trilobites, is, Mr. MacLeay
Dserves, to be found in the female Cymothoce [Isopoda,

i\. xiii., p. 52] ; and in these same Cymothoce, as well as

l the female Bopyrus, the eyes disappear, as in many Tri-

ibites. 4 The compound eyes of Calymene,' continues Mr.
lacLeay, ' are situated on the back of the head, but wide
part, and are composed of large facets. The same struc-

lre may be seen in the male of Cyinothoa trigonocephalus,

nd many other Cymothoadee. The absence of antennae

ad the rudimentary state of the feet, both occur in Bopy-
tis, the well-known parasite of prawns. In Sphceronut

e have not only the onisciform body of Calymene, but also

s property of rolling itself up into a ball. In Sph<eroma
Iso we find the large convex semicircular anal segment of

Utmostus. I think, therefore, that we can have nohesita-

on now in allowing the immediate affinity of the Trilo-

ites to Isopod Amphipoda, and more particularly to the

'ymolhoadte and that parasitical group which is called

\]ikn rides by Latreille. Indeed, if the Trilobites are once
emonstrated to have possessed articulated feet, it will be
ifficult to remove a male Bopyrus from the group. Here
le two eyes are placed on the back of the head and wide
part. Here also there are no antenna;, no posterior late-

il abdominal appendages, and, besides, no very distinct

rticulation to the sternum. If the Bumastus of Murchison
ad a body of thirteen equal segments, with short crus-

iceous feet, it would be a male Bopyrus, so close is the

ffinity ! The differences between a male and female
fopyrus, such for instance as the presence of eyes in the

wmer and the want of them in the latter, may also induce
a to fancy that similar differences may have possibly

ccurred between certain male and female Trilobita, which
rom their primd facie difference of form are now placed
a distinct genera, although they may have truly belonged
o one and the same species. Serolts has been generally

wnsidered to come near to Puradoxides; but, as the

ormer has got four well-developed antennae with crustace-

ius feet, and the latter none, I am inclined to believe the

ion between them to be one of analogy rather than of
ediate affinity ;' and Mr. MacLeay then turns to the

mostraca.
first addresses himself to the opinion, above noticed,

Buckland, who, following other authors, has com-
)ared, as we have here seen, the Trilobites with the genera
Umulus and Branchipus. With the latter genus, accord-

MacLeay, the Trilobites have, obviously, no
opinion which was to be expected from that

argument already set forth by those conversant

bject ; but he admits that it may be well, by
erence to Branchipus, to show that Crustacea can and

Ictually do exist with soft membranaceous feet, such, he ob-

•erves, as Audouin and Brongniart suspected. andOoldfuss
hai more lately asserted, to have been the feet, of Trilo-

bites. Taking into consideration, however, the perfect

maimer in which the soft body of an animal referred to him
by Mr. Murchison, and by that gentleman called Ncreitet

Cumbrensis, has left its impression on a slaty rock, he finds

jt difficult to understand how the vestiges of legs in a Tri-

iQbite (if such legs ever really existed) should not be more
evident than Goldfuss has represented them in his plates.
In short, Mr. MacLeay considers that the question of feet
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still remains unsettled, remarking at the same time that if

the Trilobites were Crustacea, between Apus and Bopyrus,
a fact which he conceives capable of demonstration, they
must have been in possession of subabdominal, laminar,

oviferous appendages.
We have very little doubt, if any, that this last conclu-

sion, arrived at by clear and just reasoning, will yet be
manifested in some fortunate specimen preserving the sub-

abdominal oviferous laminae. No such specimen could
have been seen by Mr. MacLeay, for he goes on in the

same philosophical method as follows :
—

' Now no traces of

such appendages remain, consequently we can easily un-

derstand how feet of a similar membranous consistency

may have disappeared in like manner. I may here

observe that Brongniart is certainly wrong in imagining

that the Ogygia Guettardi had oval oviferous bags like

Cyclops [Branchiopoda, vol. v., p. 341], for what he
considers to be such organs are more probably the mem-
branaceous margin of the abdomen, ana, besides, Ogygia
has no immediate affinity to Cyclop*.'

We think that Mr. MacLeay has here disposed of the

question as far as the presumed affinity of the Trilobites to

Branchipus is concerned : but, with reference to Limulus,

he admits that its crustaceous, semilunar cephalothorax

bears considerable resemblance to thai of certain TYilobites,

such as the genera Ogygia, Asaphus, Puradoxides, &c.
He adverts to the reniform compound eyes placed widely

apart on the back of the head and consisting of peculiar

facets, a magnified figure of which will be found in the

forty-fifth plate of Dr. Buckland's Bridgeicater Treatise,

and also notices the indistinct trilobed structure of the

superior abdominal shield. But then, he observes, this

shield is composed of a number of confluent segments,

so as to appear one piece ; and, besides the two ocelli, the

large crustaceous feet and cheliform antennae throw, as he
remarks, Limulus far away from the Trilobites. We must
therefore, he thinks, compare them with Apus [Binocu-
lus*] and other Aspidophoru,—animals, which, in his

opinion, of all the Lntomostraca, appear to have come
nearest to the Trilobita. ' Here," continues Mr. MacLeay,
' we have a large clypeiform shell, rounded in front, and
posteriorly eniarginate, which forms a cephalothorax, on
the back of which are situated three eyes. Of these the

two largest are lunated, and obviously correspond to the

eyes of the Trilobita, although they are placed propor-
tionally much nearer each other. It is true they are simple,
but so appear to have been the eyes of Bumastus. The
abdomen divided into many distinct segments, the foli-

aceous feet, the structure of the front of the cephalothorax,
the two rudimentary anteniuc, the large labrum and pro-

jecting mandibles, all show the affinity of Apus to the Tri-

lobites, more particularly to Asaphus platycephatus, in a
specimen of which, from Lake Huron, Mr. (J. Stokes has

discovered a subquadrate labium, which only differs from
that of Apus in being anteriorly deeply emarginate, while
the latter is truncated. Dr. Buckland has compared this

organ to that of crabs ; but decapod Crustacea possess a
very different structure, and the thing most like this labrum
is to be found among the Xiphosuru, or, nli\\ better, among
the Aspid/jphoru of Latrei-He, of which group this natu-
ralists genus Prosopistoma ought more particularly to

be compared with Trilobites. 1 am not aware, however,
that any Trilobite has yet occurred with vestige* of

ocelli.'

But still there are, in Mr. MacLeay's opinion, diameter*
which distinguish Trilobites from almost all oilier Crus-

tacea; and among these characters he particularly men-
tions the absence of nil lateral, ]>osterior, abdominal appen-
dages. Excepting Bopyrus ami curtain Latmodipoau, all

the Amphipoda possess, he observes, tliese uniil appen-
dages, which are generally styliform, articulated, ana two
in number. The L/Birwdipoda, however, want, he remarks,
these appendages, because the whole hImIhiiicm in Hu m
has become evanescent, a case totally different from lluil nl

Trilobites, which, like Bopyrus, have a w«ll-dev«lupi'il

abdomen, consisting of many segments, Mr. Mm l.rny,

therefore, considers this deficiency of anal splHindngi ,\<i

a well-developed abdomen, whi n joined Willi HvaiiM

cent feet and the total absence ol iiutcmiK'i • " '" «lu

ten* separating the Trilobita from nil (Intttai'i-'i, «»«ei»l

Bopynu ; ami he roughly expNsssti* IImi amil'l !»•

group by Uie following diagram;-

• Tb" aw "»• « •'
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Mr. MacLeay justly observes that if any accuracy be

allowed to belong to the foregoing remarks on the affinities

of Trilobites, it will follow that the class Crustacea may
tor the present be distributed into orders, thus, vi*. :—

Normal Group.

ronorilTUAlMA, Leach.

Animals having their eyes

supported ou movable
peduncles.

Aberrant Group.

EowoPHTniLMA, Leach/

Animals having theii eyes
sessile.

Orders.

Decapoda. Late.

Stokatopoda, Lab.

Orders.

Aufbifoda, Latr.

Antcnnifcrous region of
head confluent with the

thorax.
Antenniferons region or

head distinct from tlio

thorax.

Tbilobita, Broogn.

Ektomostiaca, Latr.

numerous and long ; and that as compound ejes

those objects which present themselves in the ma

individual cones, the limit of their field of vision im g
or smaller as the exterior of the eye is more or lea*

spherical. The same principles of construction •» to

the disposition of facets, and optical adaptation,
*

in the eyes of Trilobites.

Head distinct with four

antennas. Feet thick

and crustaooons. Ani-
mals not undergoing
metamorphosis.

Head distinct, without
antenna;. Feet rudi-

mentary, soft, and
membranaceous.

Head rarely, if ever, dis-

tinct from thorax, but
provided with antenna'.

Feet always distinct.

Animals undergoing
metamorphosis.

M. Milne Edwards, in his Histoire Naturelle des Crus-
taets (1840), expresses his belief that the Trilobitet ought
to be arranged between the Isopoda and the Branchio-
poda. In all probability they belonged, he thinks, to the

great division Branchiopoda ; but he adds, that in the pre-

sent state of science this question cannot be entirely

resolved, because up to this time nothing positive is known
as to the conformation of their feet. They seem to M. Milne
Edwards, who takes no notice of Mr. MacLeay's admirable
paper, to establish a passage between the Isopoda and the
Branchiopoda on the one side, and the Xiphosuree on the
other.

Organization.—M. Milne Edwards states that these
animals, composed of a series of rings, much resemble in

form many of the Isopoda and especially Serolis. They
present, like those crustaceans, three parts more or less

distinct—a head, a thorax, and an abdomen. The head is

large, clypeiform, ordinarily rounded in front, truncated or
concave behind, convex above, and most frequently divided

by two depressions or longitudinal furrows into three lobes
more or less distinct. This buckler has much analogy with
the carapace of Apus, only it is less prolonged backwards,
In many Trilobites may be remarked tubercles on the upper
surface of the head, which, in the opinion of M. Milne Ed-
wards, very much resemble the reniform eyes of Apus, and
in others exist at the same place two reticulated eyes,
which in their disposition recall to the mind of the observer
those of Serolis and some other Isopods.

Dr. Buckland (/oc. «'/.), in his observations on the Eyes
of Trilobites, a point, as he says, deserving peculiar consi-

deration, as it affords the most antient and almost the
only example yet found in the fossil world of the preserva-

tion of parts so delicate as the visual organs of animals
that ceased to live many thousands and perhaps millions
of years ago, remarks, that we must regard those organs
with feelings of no ordinary kind, when we recollect that
we have before us the identical instruments of vision
through which the light of heaven was admitted to the
sensorium of some of the first-created inhabitants of our
planet. After referring to the labours of Professor Mtiller
and Mr. Strauss, who have ably and amply illustrated the
arrangements by which the eyes of Insects and Crusta-
ceans are adapted to produce distinct vision through the
medium of a number of minute facets or lenses placed at

the extremity of an equal number of conical tubes or mi-
croscopes, amounting sometimes, as in the Butterfly, to
35.000 facets in the two eyes, and to 14,000 in the Dragon-
fly,—Dr. Buckland remarks that in eyes constructed on
this principle, the image will bo more distinct in propor-
tion as the cones in a given portion of the eve are more

'l,lni
BSBJim-' \

.,')' ;.; «awm.i< >
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Back of Asaphns canuatos (Dudley, Mm. Stoats'), with Use
.preserved. (Buckland.)

a, Side view of the left eye of the same magnified. (Bactlasai >

5, Magnified view of a portion of the eye of Calymene 1

(HsToiDghans.)

According to Dr. Buckland each eye of Asaphut <

tus contains at least four hundred nearly spherical kB«^
fixed in separate compartments on the surface of tt>.

cornea, and ne observes that the form of the general corv«

is peculiarly adapted to the uses of an animal destined t-

live at the bottom of the water : ' to look downwards w*.

as much impossible as it was unnecessary to a creator?

living at the bottom ; but for horizontal vision in evrrr

direction the contrivance is complete. The form of ar*

eye is nearly that of the frustrum of a cone, incomplete <n

that side only which is directly opposite to the correspomi-

ing side of the other eye, and in which, if facets were pre-

sent, their chief range would be towards each other aero*

the head, where no vision was required. The exterior c/

each eye, like a circular bastion, ranges nearly round tfcrr-

fourths of a circle, each commanding so much of the rv»
zon, that where the distinct vision of one eye ceases tt*

of the other eye begins ; so that in the horizontal direct).-

the combined range of both eyes was panoramic* Dr

Buckland then refers to the modifications of the sanr

mechanism in the existing Branchipus, Serolis, and Ltm-
lus, according to their habits, and remarks that we find p
Trilobites of the transition rocks, which were among tfc-

most antient forms of animal life, the same confonnanr-
of the eye which is at present adapted to similar function

in the living Serolis. The same kind of instrument h
adds, was also employed in those middle periods of gwfv
gical chronology when the secondary strata were depc««rv_

at the bottom of a warm sea, inhabited by Limuli, m 0-

regions of Europe which now form the elevated ptarn <*

central Germany.
The results arising from these facts are not confined, a*

Dr. Buckland justly observes, to animal physiology
; tr*?

give information also regarding the condition of the antitr'

sea and ancient atmosphere, and the relations of both the*

media to light, at that remote period when the enrfW
marine animals were furnished with instruments ofw
in which the minute optical adaptations were the san*
that impart the perception of light to crustaceans new
living at the bottom of the sea.

Thus much with regard to compound eyes ; but, aecoTtTrr;
to Mr. MacLeay, the eyes of Bumastus appear to h»i<
been simple, as above noticed, like those of Apus and oth<?
Aspidophora, and, indeed, as he remarks in a note in the
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Mynnr ubove CfBoted, the distinction between smooth eyes

mcl pranulose eyes does not seem to be of much import-

ince in these animals ; for among the existing family of

Ityrnolhoada we not only see the males of some species

vith eyes and the females without them, but we observe

leiijhbounng genera, such as Eurydice and Nelocira, the

me with granulose eyes, like a Calymene, and the other
vith smooth eyes like a Bumastus. For figures of the eyes

>f the Barr Trilobite, Bumastus Barriemis, Murch., the

eader may consult pi. 7 bis, fig. 3, a,c, and pi. 14, fig. 7,

>f Mr. Murchison's ' Silurian System.'

M. Milne Edwards, addressing himself to the subject of
ititfiincp, observes that, as in Apus, one perceives no trace

»f those organs when the Trilobites are seen from above or

'iewed on their dorsal aspect, and that if any vestiges of

hose appendages exist, they will probably be found on the

ower surface of the head on each side of the mouth, as in

.lie Phyllopoda ; but he is compelled to admit that no
specimen hasyet been discovered which showed the slight-

;st trace of them, remarking that there would be nothing
istonishing if the antennte, become already rudimentary
ind reduced to two in Apus, should in the Trilobite be
entirely wanting.

The same author calls attention to the sutural lineation,

ermed by him the jugal line, which exists on each side of
he upper surface of the head, and is more or less flexuous,

springing from the posterior border, passing along the eyes
md reaching the frontal edge.

The lower surface of the head is occupied in front by a

Bat surface, sufficiently resembling, in the opinion of M.
Milne Edwards, that which exists in Apus and Limulus,
.ml which is divided by prolongations of the jugal sutures,

nto two or three pieces, according as these lines unite on
h<? median line of the front before they are recurved
lownwards and backwards, or at least remain separated
'or a more or less considerable space. Behind this region

i of the buccal apparatus have been detected, though
little appears to be known relative to its conformation,

ekay, C. Stokes, and Sars have found a plate or lamina
furcated posteriorly, which, in the opinion of M. Milne
„ rards, would seem to constitute a labrum, or epistomian

piece analogous to that which gives insertion to the labrum
n certain Isopoda.

rciur-nirfjce of the interior ^portion of U.o shield of Asaphus tfotyrphalvs,

from Utte Huron (Stok«»-Soe (hoi. IVoiu.. N. S., vul. i., pi. 37..)

M. Milne Edwards goes on to remark, that extremely

complete as these notions are, they suffice to convince

I

that the mouth of the Trilobites must have been orga-

I nearly as it is in the Edriophthalms or Phyllopods,

that it was not formed as it is in the Suctorial
rcstaceans, nor as it exists in the Xiphosurce. The

second portion of the body or thorax (wrongly designated

by the majority of authors, in the opinion of M. Milne

Edwards as the abdomen) immediately follows the cephalic

buckler, and is composed of a variable number of very dis-

tinct rings. Its upper surface offers nearly always two

longitudinal furrows which divide each ring into three

lobes, one of which is median or dorsal, and the other two

end. This division of the thorax into three lobes is so

il.that it has been the cause of the name which these

s bear ; nevertheless in some of the group {Nikus
armadillo, Dalm., for example), it is wanting, and, in the

opinion of some naturalists, docs not essentially distinguish

the Trilobites from all the animals of the present epoch :

for an analogous disposition is to be seen in a great number
of Isopods ;

only, observes M.Milne Edwards, in these last

the median or tergal piece is very lar^e, and the lateral or

epimerian pieces are very small, whilst in the Trilobites

P. C, No. 1381.
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the contrary ordmariiy obtains. The solid teguments
which cover the upper part of the thorax are reflected
according to the recent observations of Pander, on its

lower surface, and prolonged to the level of the furrow
situated between the median and lateral lobes, on the dorsal
surface of the body ; but hitherto. M. Milne Edwards ob-
serves, nothing positive has been discovered relative to the
disposition of the sternal portion of the thorax, and he
thinks it probable that it was membranous, like the feet.

Often, remarks the last-mentioned author, no natural
limits exist between the thorax and the posterior or abdo-
minal portion of the body {post-abdomen of Brongnmit ,

and this last is composed of rings whose dimensions dimi-
nish progressively

;
sometimes, the abdomen (Pygidium of

Dalman) is very distinct from the thorax, and then is com-
posed of rings of a different form, which are, in ceitain
cases, united by a marginal expansion of a membranaceous
appearance, in other cases it is formed of a single buckler
similar to that formed by the head, and analogous to the
abdomen of Sphteroma. [Isopoda, vol. xiii., p. 56.] At
the end of this abdomen there is sometimes a straight and
elongated or lamellar appendage which constitutes a spe-
cies of tail, having some resemblance to that of Limulus,
or forming a sort of caudal fin. Finally, it would seem
that the lateral parts of the lower surface of the abdomen
were covered with a solid tegument like the upper surface.

No traces of feet, as we have already seen, have yet been
discovered in any Trilobite ; but M. Milne Edwards is of
opinion that everything leads to Jhc belief that these
appendages were membranous and lamellar, as in Apus, for

in any other view of the case it would be difficult to explain
their constant and complete destruction. The same zoolo-

gist remarks, that it might even be possible for the latero-

anterior division of the lateral pieces in Ogygia and some
other Trilobites to have been formed by a lobule analogous
to that which in Apus, Branchipus, &c. represents" the

external branch of the feet, and would seem to serve more
particularly for respiration ; but he acknowledges that facts

are wanting for the solution of this question.

Geological Distribution and Habits.—Dr. Buckland, m
his ' Bridgewater Treatise,' speaks of the great extent to

which Trilobites are distributed over the face of the globe,

and their numerical abundance in the places where they
have been discovered, as remarkable features in their his-

tory. He notices their occurrence at the most distant

points both of the northern and southern hemisphere.
' They have been found," says Dr. Buckland in continua-
tion, ' all over Northern Europe, and in numerous localities

in North America : in the southern hemisphere they occur
in the Andes and at the Cape of Good Hope. No Trilo-

bites have yet been found in any strata more recent than
the carboniferous series ; and no other crustaceans, except
three forms which are also Entomostracous,* have been
noticed in strata coeval with any of those that contain the

remains of Trilobites : so that during the long periods that

intervened between the deposition of the earliest fossil-

iferous strata and the termination of the coal-formation,

the Trilobites appear to have been the chief representa-

tives of a class which was largely multiplied into other
orders and families after these earliest forms of marine
cmstaceans became extinct.'

Mr. Macl.eay adverts to the supposition of some natu-
ralists, that the true Trilobites were parasitical ; but he
conceives this hypothesis not. to be very tenable, since

almost all existing articulated parasites that adhere exter-

nally to other animals have strong feet, hooked at the end
for that purpose. Now, he observes, the Trilobites cer-

tainly had no such strong crustaceous hooks to their feet,

or these hooks would have been long since detected. The
close affinity which, in his opinion, exists between the
Trilobites and Bopyrus, will here occur to the reader

; but,
as he justly remarks, that affinity does not prove a para-
sitical mode of life : for Sphceroma and other CymothoaaVc
which, like Trilobites, have the power of coiling themselves
up like a ball, are not parasitical, although so close in
affinity to the parasitical genus Cymothoa. ' Nay,' he
continues, ' it has been said that the Cymothoada- and'fiji-
carides do not draw their nourishment directly |'rom the
animals to which they adhere

;
but, on the contrary, live

entirely on the animalculne brought to them in the' water
by the play of the branchiae, near which they always take

• If Hie opinion* of Mr. MneLmy be well fouiuM, the IKfeMh frt
distinct [roup from the Enltmothaca. ,orm '
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Jheir post. Still the close connection of Trilobites with

Bopyrus, and their feet almost null, if not entirely so, in-

duce me to think that these animals must have been to a
certain degree sedentary. The flat under-surface of their

Dodies, and the lateral coriaceous margin of several species,

which is so analogous to Chiton, make it probable that

they adhered with a soft articulated under-side either to

rocks or fuci. They appear to have been among Crus-
tacea what the Vermes, or white-blooded worms, are among
Ametabola, often without eyes, and always without an-

tennae or distinct feet. If they had feet, as Audouin and
Go Id fuss imagine, and as indeed is most probable, they
must have been so small, so membranaceous, so soft, and
so rudimentary, as almost to be useless to the animal for

locomotion. The mouth, so analogous to that of Apus,
makes us imagine that the Trilobites were carnivorous,

and they may possibly have fed on Acrita, Annelida, or

naked Mollusca. That they had to search for their food,

and that they possessed some small power of locomotion,
is to be inferred from their highly organized eyes ; for no
truly sessile animal is provided with sight .* The Balanus,
when it becomes sedentary, loses its eyes, as does also, in

like case, the female Coccus. I imagine therefore that

although the Trilobites were to a certain decree sedentary,

more particularly the blind ones, they must nave had some
power of crawling over a flat surface ; but whether they
moved by rudimentary, soft, membranaceous feet, or whe-
ther it was by means of the undulation of setigerous seg-
ments, like the earth-worm, or by wrinkling the under
surface of the abdomen, like a Chiton, are questions yet
to be determined. One thing however is, in my opinion,
clear, from their longitudinally trilobed form and lateral

coriaceous margin, namely, that they had the power of
adhering to a flat surface, like a Chiton, Bopyrus, or Coc-
cus. While thus sedentary, the hard, although thin, dorsal
shell probably saved them in some degree from the attacks
of fishes, just as that of Chiton protects such Mollusca
from all fishes except the Scaridte. The Trilobites pro-
bably (like Ostrete, Chitones, Cocci, and other sedentary
animals) adhered in masses one upon the other, and thus
formed those conglomerations of individuals which are so
remarkable in certain rocks.'

Our limits wiH not permit us to present our readers with
the different systematic arrangements proposed for this
extinct race of crustaceans, of which that of M. Alexandre
Brongniart appears to have been the first as far as regards
their division into different genera ; and, indeed, his me-
thod appears to form the basis of those of most other
naturalists : we therefore select that of M. Milne Edwards
(1840), who, after the example of Dalman, divides the Tri-
lobites or Paleades of that author into two sections i

—

Section I. Trilobites properly so called.

This section comprises nearly all the known species
; for,

observes M. Milne Edwards, the nature of the Anomalous
Trilobites, or Batto'ids, is still rather problematical.

Family 1. Isotelians.

Body contractile and very thick. Abdomen very large,
scutiform, and without segmentary divisions.

Genera:—1. A". leus, Dalman. Thorax unilobated, offer-

ing neither distinct longitudinal furrows nor distinct lon-
gitudinal divisions.

M. Milne Edwards remarks that the genus Bumastus of
Murchiaon (Silurian System, part 2, p. 656, pi. 7 bis, fig.

3, and pi. 14, fig. 7

—

Bumastus Barriensis) comes ex-
tremely near to Nileus, and, probably, ought not to be
separated from it ; for the only important difference which
it presents consists in the number of the rings of the thorax,
a number which often varies much in groups which are
apparently natural. In Bumastus, he remarks, there are
ten, in Nileus eight only ; but he acknowledges that in
Bumastus the eyes are smooth, whilst he describes those
of Stleus as reticulated. In the present state of our know-
ledge we would retain Mr. Murchison's genus.

2. Amvhyx, Dalman. Thorax very distinctly trilobated.
Frontal lobe terminated by a very projecting rosinform
prolongation : eyes smooth.

3. hotelus, Dekay. Thorax very distinctly trilobated.
Frontal lobe rounded in front : eyes granulate. Tliis
genus concludes the family of Isotelida; and is divided by
M. Milne Edwards into the following subsections :

—

• Untiec Srorori.iDS, toL nil., p. 372.

$ 1. Species whose abdominal buckler is hardly tri-

lobated, and presents no transversal furrow* evca
on its median part.

a. Posterior angles of the head rounded.
a*. Thorax composed of eight segments.

Example, Isotelus gigas, Dekay.
a**. Thorax composed of more than eight ring*.

Example, Isotelus crassicauda (Entomostracitet mun-
cauda, Wahl.

;
Asaphus (Ulanus) crassicauda, Dalm.

;

Cryptonymus Rosenbergii, Eichw.). M. Milne Edward*
remarks that Illcenus perovalis of Murchison (8i7. Sjn/..

p. 661, pi. 23, fig. 7) nearly approaches this species, but
has the abdomen as large as the head, and seems to be
without eyes.

aa. Posterior angles of the head prolonged back-
wards so as to resemble pointed horns.

Example, Isotelus centrotus.

§ 2. Species whose abdominal buokler is very d»-
tinctly trilobated for the greatest part of ha length,
and presents transverse furrows on the median loot,

or even throughout its length.

b. Lateral angles of the head prolonged into >

point.

Example, Isotelus dilatatus (Asaphus dilaiatus, Dalm.
bb. Lateral angles of the head rounded.

Example, hotelus Lichtenstenii (Cryptonymus LscMtem-
stenii, Eichw.).

Family 2. Calymenians.
Body very thick, capable of being contracted into »

ball. Abdomen large, with distinct segments, and gear-
rally much resembling the thorax : eyes very distinct, sad
nearly always granulate.
Genera :—1. Asaphus, Brongn. Abdomen very dat-

tinct from the thorax and subscutiforra. Thorax ven
distinctly trilobated ; abdomen appearing to be furaisrMd
with a submembranous border, or terminated by a mem-
branous prolongation. Thus divided by M. Mihtt
Edwards :

—

} 1. Species the extremity of whose abdomen w
prolonged into a point or furnished with a caudsJI

appendage.
Example, Asaphus caudatus.

$ 2. Species, the extremity of whose abdomen »
rounded.

Example, Asaphus Debuchii.
2. Homalonotus, Konig. Abdomen very distinct frue:

the thorax and subscutiform. Thorax unilobate, offensr
neither distinct longitudinal divisions nor furrows.
Example, Homalonotus delphinocephalus, Murch.

Syst., p. 951, pi. 7 bis, fig. 1). M. Milne Edwards observe*
that the Trimerus delphinocephalus of Green does not ap-
pear different from this species.
M. Milne Edwards remarks that the genus DipUvra iA

Green is but imperfectly known, and appears to approxi-
mate closely to the Homalonoti ; and he adds that .Vut-
tainia sparsa of Eaton bears much resemblance to tht
head of Dipleura Dekayii, but that this fragment of j

cephalic buckler seems to be less convex than Diplevn
and to have the anterior border prolonged and a Rttic
elevated in the form of a beak. M. Milne Edware»
thinks it impossible to adopt a genus established on s
fragment so little characterised.

3. Calymene, Brongn. Abdomen differing bat Httie
from the thorax and offering neither a distinct mem-
branous border nor caudiform appendage ; thorax dreifr
trilobated.

**

$ 1. Species, the median lobe of whose head a
divided into many lobules.

a. Median lobe of the head at least as wide behud
as forward.

Example, Calymene Blumenbachii. (Petrified In—a
Littleton, Phil. Trans, 1780 ; Concha Tnlobos. Kaorr. •

aa. Median lobe of the head wider before tiau
behind.

Example, Calymene bellatula, Dalman.
$ 2. Species, the median lobe of whose head is not

divided into lobules.
Example, Calymene tuberculata, Murchison.
M. Milne Edwards remarks that the genus AmpUou of

Pander closely approximates Calymene, butk distinguished
from it by the number of thoracic rings, 30 in number
whilst the abdomen is composed of four segments oak -

and that the genus Zethus of the same author k also •
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aUmeinberment of the gen
Calyment are numerous.

*

Milne Edwards places the
Family 3. Ogygian*.

Body very much flattened and apparently not sus-
eptible of Deing rolled up into a ball. Abdomen in
jeral very small. Eyes very rarely granulated, and

1 but little or not at all distinct.

era.— 1. Pleuracanthus, M. Edwards. Eyes very large
very distinctly granulate ; hesid moderate", not increas-

„ the thorax, which offers on each side a series of
piniform prolongations ; abdomen very little developed.
Example, Pleuracanthus arachndides {Calymene urach-

toldes, Hceninghaus).
2. Trinucleus. Lhwyd. Abdomen large, subsculiform,

and composed of many segments. Segments of the
thorax less numerous, straight : no distinct eyes.
Though Lhwyd first figured this genus under the name

above given and Green" subsequently called it Cryptoli-
tfius, Mr. Murchison has the merit of establishing this
generic group ; and he observes that had it not been lor the
previous nomenclature he should have named it Tetraspis.

Example, Trinucleus Uoydii.
M. Milne Edwards observes that the fossil on which

Mr. Murchison has founded the genus Acidaspis bears
analogy to the head of the Trinuclei, but is distinguished
from all known Trilobites by the manner in which the
median lobe is prolonged posteriorly into a point ; the
latero-posterior angles are equally acuminated, the anterior
border of the head is furnished with a row of small diver-
gent crests, and the lateral lobes are divided into two
portions by arched furrows. Of Acidaspis Brightii, the
single species on which the genus is established, a frag-
ment only appears to be known, which is figured in the S/-
lurian System, pi. 14, f. 15.

M. Edwards also remarks that the genus Ellipsocephai'us
of Zenker comes very near to Trinucleus, especially to
Trinucleus nudus : but one species, Ellipsocephalus
ambiguus, from the grauwacke of Bohemia, is known.

2. Otarion, Zenker. Abdomen very small, not scuti-
form. and composed of a very small number of segments.
Body rounded posteriorly, the abdomen not being over-
passed by the lateral lobes of the last thoracic rings.

Example, Otarioji diffraction.

M. Milne Edwards is of opinion that the genus Conoct-
phalus of Zenker bears much analogy to Otarion and
might be united with it.

3- Ogygia, Brongn. Abdomen as in Trinucleus. Seg-
ments of the thorax rather numerous, and curved back-
wards towards the end ; eyes large and smooth.
Example, Ogygia Guettardii.
4. Paradoxiaes, Brongn. Abdomen as in Otarion.

Body not rounded posteriorly, and terminated by verv large
spimform prolongations, between the base of which is

found a small caudal lamina.
Example, Paradoxides Tessini.
5. Petioura, Edwards. Abdomen small, but scutiform

and without transversal divisions.

Example, Peltoura BucMaudii.

TR I

KUcoi Armadillo.

«, Men from aboTe ; I. profile, the animal rolled np.

Oalyflww Hrflrahigil. purtulW rolled op,

Trinuclcuf Lloxdii.

M. Milne Edwards observes in conclusion that the

Ceraurus plairexantJiemvs of Green comes very near to

Paradoxides, and that the genus Brongniartia of Eaton
is unknown to him and does not appear to be sufficiently

characterised. We here subjoin figures of a few of the

true Trilobites.

We would particularly draw the attention of students to

the numerous figures and accurate descriptions of Trilo-

bites and of the parts of those crustaceans found in the

upper Silurian rocks (Ludlow and Wenlock formations),

and in the lower Silurian rocks (Caradoe and Llandeilo

formations'), published by Mr. Murchison in his valuable

and elaborate work on the Silurian System.*

Section II. Anomalovs Trilobites or Battoujs.

M. Milne Edwards remarks that the fossils arranged in

this division differ considerably from the Trilobites properly

so called, and are as yet but imperfectly known. They
are small, nearly circular bucklers, of two kinds, which

M. Brongniart considers to have covered the whole of the

body to which each of these disks belonged, and which

Dafman regards as being only portions of the body, and

as having belonged, some to the head, others to the

abdomen, of a Triiobite whose thorax must have been

reduced to a rudimentary state, or at least must have

remained membranous. These two sorts of buck lens or

shields have nearly the same form and size, but differ in

the disposition of Hie eminences perceptible on their

surface, and are divided into three lobes. The only

species known is the Agnostus of Brongniart, Battus of

Dalman.
Example, Agnosias pisiform is, EntomoUthus para,

doxits, var. pisijfonnis, Lmn.

Apnostus pisiform s. (After ralman.)

N.B. Mr. MacLeay observes (op. erf.) that Bopi/ri/i

may possibly belong to the Trilobila, but he does not see

how Agnosius can ; nor does he believe that the latter

fossil has any connection with the Annulnsa at all.

TRI'MERA, the fourth section of the order Coleoptern

among insects, according to the arrangement of Latreille.

The insects popularly known as Lady-birds and Puff-ball

Beetles are characteristic of the families composing it.

The insects of this division have lour palpi, two of which

are labial and two maxillary. These palpi are short and

London. J. MurroV. 1S39. ^• AM..
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slender, or with an enlarged terminal joint. The antennae are

also short and thickened at their extremities, in some species

gradually, in others suddenly. The body is oval or Hemi-
spheric ; the head is not produced anteriorly, and is deeply
inserted in the thorax, which is short and transverse, or
somewhat square and flattened. The abdomen, generally

flat beneath and ample, is covered by the elytra, which are

arched, very convex, and never truncated at the tip. The
legs are short, with tarsi apparently composed of three

joints, but in reality of four, {lie second being bilobed, and
concealing between its lobes a minute third joint, the

seeming absence of which has given origin to the name of

the section. Westwood, with more propriety, has styled

the division Pseudo-trimera.
Latreille divided the Trimera into three families, which

he styles Fungicolte, Aphidiphagee, and Pselaphii. The
last has however been united by English entomologists

with the Staphylinides, to which insects their truncated

elytra, too short to cover the abdomen, and general aspect,

give them a great resemblance. Westwood includes

among his Pseudotrimera, the Clavipalpi, the seventh and
last family of Telramera in Latreille's arrangement. He
styles the family Erotylidee, from the typical genus Ero-
tylus. They are chiefly exotic insects, supposed to feed on
vegetable matter ; and were regarded by Latreille as con-
necting the Cyeliea (Casrida Chrytomela) with his tri-

merous family Fungicolte.
The Fungicolce of Latreille (Endomychidee of British

authors) are so styled from their habitat in the interior of
cryptogamic plants of the class Fungi, on which they feed.

Some species are found under the damp bark of trees,

where however their food consists of the Fungi which are

peculiar to such a locality. The perfect insect is very
convex, oval, and glabrous, and many of the species are

ornamented with brilliant colours. The antennae are com-
posed of eleven joints thickened towards the extremity,
and larger than the head and thorax. Their elytra cover
the abdomen, and the penultimate joint of the tarsus is

deeply bilobed. The only known larva of an insect of this

family is that of Endomychus coceineus, said by Samouelle
to resemble the common glowworm. Curtis figures it.

Westwood remarks that it has more analogy to the larva
of the Silphida than to that of the glowworm or of Coeci-
nella. The British species of this family belong to the
genera Endomychut and Lycoperdina. They are but few
in number. One of them, the Lycoperdina Boviitee is

found in great numbers inhabiting that common puff-ball

the Lycoperdon Bovistse. Eumorphus is an American
genus, described by Weber, distinguished by the dilated
flattened three-jointed clubs of the antennae. It includes
several eccentric forms, in which the elytra have broad
dilated margins with the anterior tibiae notched. Mr.
Curtis considers them as related to those singular insects

which constitute the genus Mormolyce, but Westwood re-

gards the relation as one of the most remote analogy.
The Aphidiphagee (Coccinellidee of English authors) are

animal-feeders preying upon plant-lice (Aphides), and cor-
respond to the Linnaean genus Coecinella. In shape they
are very convex and hemispheric, and have antennae
shorter than those of the last family, terminated by a com-
pressed club in the form of a reversed triangle. The larva
is depressed, ovate, and fleshy. The three anterior seg-
ments of its body are largest, and the abdominal ones
tubercled and spotted. Its head is small, with very minute
antennae and thick maxillary palpi. The pupa is found
attached by its posterior extremity to a leaf, and under-
goes its metamorphosis in that position. The larva emits
from its tubercles a yellowish fluid having a disagreeable
scent. When the perfect insect is laid hold of, it gives out
a similar secretion from its joints, and folds its legs up as
if simulating death.
The insects of this family are remarkable for brilliant

colouring, being generally red or vellow, with black, red,
white, or yellow spots. Individuals of the several species
nre so extremely variable and different from each other in

their markings, as to render the construction of specific

diagnoses in this family more difficult than in any other
tribe of Coleoptera. Some have supposed that many of
these varieties are hybrids between the sexes of different

species, but M. Audoin maintains that the eggs produced
from the union of allied species in the genus Coecinella

ar« sterile. They creep slowly but fly well, and many
kinds are gregarious. Their eggs are deposited in yellow

patches among the plant-lice, so that the larva, is batched
in the midst of its food. They abound in our field* and
gardens, and are among the first beetles which come oat a
spring. They appear sometimes in immense swarms, ani
spreading over the fields cause needless alarm to thr
farmer, to whom, far from being a pest, they are a bleat-
ing, from the fierce war they wage against his enemies tit-

Aphides.
' In 1807,' says Mr. Kirby, ' the shores at Brighton aad

all the watering-places on the south coast were htecaUy
covered with them, to the great surprise and even alarm ol
the inhabitants, who were ignorant that their little » tailor*
were emigrants from the neighbouring hop-ground*, where
in their larva state each had slain his thousands and tens at

thousands of the Aphis, which, under the name of the Ftf,
so frequently blasts the hopes of the hop-grower.'
The peasants in France style them , ' b#te»-l-Dseu.

honouring their useful qualities ; whilst the English naac
of Lady-bird does homage to their beauty. Some of tbt

species are widely distributed, such as the very common
Coecinella septem-punctata, which extends its range over
all Europe and parts of Asia and Africa. In England w<
have six genera of Coccinellidee, and more than fifty

species.

It is doubtful whether all the insects of this tribe live oa
animal food. Mr. Darwin has observed them in piaca
where they had no aphides to eat. They are frequentlr
found on the summits of mountains at a very great eleva-

tion, as high as 9000 feet ; and the species in such place*

seem to be characteristic of the locality. Aphides are
scarce in such situations.

TRIMMER, SARAH, one of the most popular Emriaa
writers for the instruction of youth, was born at Iprwtch.
January 6, 1741. Her father, Mr. Joshua Kirby. who a
known as the author of ' Dr. Brooke Taylor's Method trf

Perspective made Easy,' and ' The Perspective of Archi-
tecture,' was a man of exemplary piety, and from him she
imbibed, at a very early age, the purest sentiments of re-
ligion and virtue. When she was about fourteen Tears
old, her parents removed to London, where Mr. Kirby
became tutor in perspective to George III., then prince of

Wales, and subsequently to Queen Charlotte. Owing to

this change of residence, Miss Kirby was introduced to the
society of several eminent persons, among whom was Dr.

Johnson, who was much pleased with her mental attain-

ments, and presented her with a copy of his ' Rambler.
Being at this time separated from the society of her ywmr
associates, she devoted much time to reading and drawins.
and obtained a prize from the Society of Arts. About tbr

year 1759 Mr. Kirby removed, with his family, to lice,
upon occasion of his appointment as clerk of the works »:

the palace at that place ; and during his residence then.
Miss Kirby became acquainted with Mr. Trimmer, to whom
she was married at the age of twenty-one. From that
time until the period when she became an author, Mr*.
Trimmer was almost entirely occupied with domestic data
and with the education of her numerous family. Her lite-

rary labours were commenced about 1780, and were aar-
gested by some of the popular works for the young tbm
recently published by Mrs. Barbauld. A small volume,
entitled an ' Easy Introduction to the Knowledge of Na-
ture,' designed to impart to the minds of children informa-
tion upon various subjects, to induce them to make obser-
vations on natural objects, and to elevate their minds, to
the great Parent of all, was the first of the series of popular
works published by Mrs. Trimmer. It was followed, in

1782 and the two following years, by six volumes, issued
at various times, of ' Sacred History, selected from the
Scriptures, with Annotations and Reflections adapted to
the Comprehension of Young Persons ;' a work which,
observes her biographer, would probably never have beta
written, had not the author been mother of a large famih

.

since it was the want of an easy explanation of the Scrip-
tures, as experienced by herself in instructing her children,
that led her to supply the deficiency. Among Mrs. Trim-
mer's subsequent publications is a work entitled * The
Economy of Charity,' addressed to ladies, and intended to
assist them in the formation and management of Sunday-
schools and other charitable institutions. The first edition
of this useful work appeared in 1786, and it was soon fol-
lowed by two others. After it had remained out of print
for some years, the author revised and enlarged it, adapt-
ing it to the altered state of the institutions to which it
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tefeis, and re-published it in 1801. The ' Family Maga-
:<iMt . a hook of instruction principally for cottagers and
servants, was carried on for a time by Mrs. Trimmer, about
the period of the original publication of the ' Economy of
Charity ;' and after the magazine was out of print, the
principal original papers were collected, and published as
Instructive Tales.' The ' Adele et Theodore ' of Madame

de Genlis suggested to Mrs. Trimmer, about the year 1787,
the idea of publishing prints representing events in his-
tory, accompanied by descriptions ; and in this way she
illustrated antient history, the Old and New Testaments,
and the histories of Rome and England. The great imper-
fections of the old system of instruction in charity-schools
led her to write superior books for their use, to which she
obtained the sanction of the Society for Promoting Christian
Knowledge. The desire to open the eyes of the public to

the mischievous character of various publications for the
use of children led to the commencement of a periodical
work, called the ' Guardian of Education,' containing
pssays on Christian education, and reviews of books for the
poung ; but, after it had extended to five octavo volumes,
the over-exertion of Mrs. Trimmer in this matter brought
an an illness which compelled her to desist from her labour.
Since her death, an ' Essay upon Christian Education ' has
Been published separately, extracted from this work. In
1806 appeared ' A Comparative View of the New Plan of
Education,' &c, a work designed to show the danger of
too generalizing a system of education for the poor, which
led to much useful discussion. The last of Mrs. Trimmer's
publications was a volume of sermons, selected from the
most eminent divines, and adapted for domestic use, under
Ihe title of ' Family Sermons.' On the 15th of December,
1810, without any previous illness that could alarm her
"amily, she bowed her head and died in the chair which
she usually occupied in her study. In 1814 appeared, in
two octavo volumes, an ' Account of the Life and Writings
jf Mrs. Trimmer,' with many original letters, and copious
;xtracts from her journal, in which, for twenty-five years,
she had been accustomed to record her pious meditations.
From this work, which is illustrated with a portrait, and
>ras re-published in 1816, the materials of this notice are
lerived.

TRl'NIA, a genus of plants belonging to the natural
>rder Umbellifene, named by Hoffman after Dr. C. B.
Trinius, a learned botanist of St. Petersburg, who has de-
moted himself to the study of the grasses, and published a
arge work on them, entitled ' Species Graminum.' He
las also described the grasses collected by Poeppig in
seru, by Mikan in Rio Janeiro, and those of several other
travellers.

The genus is characterised by possessing an obsolete
talyx ; the petals of the barren plant are lanceolate sub-
imarginate, with a contracted involute point ; the fertile

lowers have the petals ovate, with a short inflexed point

;

he fruit is laterally compressed and has an ovate form ;

he carpels have five prominent filiform equal ridges, of
vhich the lateral ones are marginal ; the interstices are
vithost vittiB or nearly so; the seed is gibbous and convex,
wd the involucres various. The species of this genus,
thich are not numerous, have been referred to Pimpinella
md Seseli, but the dioecious flowers aud the difference
>etween the structure of the petals in the barren and fertile

lowers render it very distinct. One ot this species, the
Trmia glaherrima, Smooth Honewort, is an inhabitant
Great Britain, but must be looked upon as a rarity. It

tias been found on limestone in Somersetshire, Cornwall,
Md Devonshire. The whole plant is of a pale glaucous
?reen colour, has remarkable segments of the leaves, which
ire tripinnate. and no involucre. It appears to be the same
plant as the 7". vulgaris of De Candolle, which is found in
(he southern parts of Germany, in Switzerland, and
Austria.

TRINCAVE'LLIUS, VICTOR (Trincaveila, or Trin-
ewwfe), was born of a noble family at Venice in 1496.
After a careful general education, he went to study at
Padua, and thence proceeded to Bologna, where he re-
gained for seven years, and gained such a knowledge of
Greek, that, even in his pupilage, his teachers used to con-
sult him on questions of difficulty in interpretation. From
Bologna he returned to Padua, where he received the
diploma of doctor of medicine ; and thence to Venice,
wnere he was appointed to a professorship of philosophy,

obtained the highest reputation, not only in that capa-

city, but also in the practice of medicine. His fame was
greatly increased after his return from the island of
Murano, whither he had been sent by the Venetian
government to take charge of the sick during an epidemic,
and where he showed such skill and courage, that when
he came back to Venice he was received with a kind of
triumph. In 1551, upon the death of Montanus, he was
appointed professor of medicine at Padua, with an unusually
large stipend, in consideration of the greater income from
practice which he had resigned. He remained at Padua till

1568, when he was sent by the senate to attend a Venetian
nobleman who was ill at Udina. His advice was followed
by the recovery of his patient, but the fatigue he suffered
and the infirmities of age brought on an illness of which
he died at Venice in the same year.
The knowledge of Greek which Tiincavellius acquired

at Bologna and by subsequent study, enabled him to con-
tribute greatly by his commentaries and lectures to the
introduction of the works of the writers in that language
into the medical schools of Italy, in which, before his 4ime,
medicine had been taught almost exclusively from the
writings of the Arabian physicians. In his practice how-
ever he is said to have followed the doctrines of the Ara-
bian school. All his medical works were published, with
the title ' Opera omnia,' in two volumes, folio, at Lyon in
1586, and at Venice in 1599. The chief interest of his
writings lies in the completeness of the view which they
afford of the medical practice of the time and of the prin-
ciples on which it was founded ; for they contain many
observations and letters by others as well as by himself,
and many cases and discussions upon modes of treatment.
The chief of them are :

' Duse Quaestiones Medicse, altera
num in lienis adfectibus secanda sit vena, quae est ad annu-
larem digitum sinistra manus

; altera, utrum in morborum
initiis, solum cum materies turget, purgantibus medica-
mentis uti liceat," first published at Padua in 1567; and
' Consilia medica post editiones Venetam et Lugduneusem
accessione cxxviii. consiliorum locupletata, etc.,' Basle,

1587. In these editions of the ' Opera omnia ' are also
inserted Tiincavellius' commentaries on the antient medical
writers, viz. :

' Explanationes in Galeni libros de Differentiis

Febrium ;' 1 In priorem librum Galeni de Arte Curandi ;'

' Familiares Exercitationes in primam partem secundi libri

Prognosticorum Hippocratis et Galeni ;' ' Commentarii in

Galeni libros de Compositione Medicamentorum ;' ' Ex-
planationes in primam Fen quarti Canonis Avicennae.' He
also in 1534 edited the works of Themistius, translated into
Latin by Hermolaus Barbaras, and wrote many notes to

them, and translated or edited the commentaries of John
the Grammarian on Aris'.otle, in 4 volumes, folio, in 1535

;

the ' History of the Expedition of Alexander, by Arrian,"

in 1535 ; the ' Manual of Epictetus,' with the ' Commentary
of Arrian,' and the ' Sentences of Stolwus,' in the same
year, and the ' Poems of Hesiod ' in 1537.

(L{fe, prefixed to the 1 Opera omnia,' by Laurentius
Marucinus; Biograph'ie Universelle ; Haller, Bibliotheca

Medicinal Practical, t. ii., p. 46.)

TRINCOMALEE, a fortified town and harbour on the
east coast of the island of Ceylon, in 8° 32' N. lat. and 81"
21' E. long., is situated in the north-east corner of Trineo-
malee Bay. This great inlet consists of Kotiar Bay to the
south, Tamblegam Bay to the west, Trincomalee Bay in

the centre, Back Bay to the north of Trincomalee Bay. and
Inner Harbour to the north of Back Bay, besides several

smaller bays and coves. The north part of the bay is

formed by a rocky peninsula of irregular shape, which is a
continuation of the line of coast from north to south, and
is joined to the mainland by a narrow neck. This penin-
sula is about four miles lonjr, aud for the most part less

than half a mile wide : at the south end. towards the sea,

it rises perpendicularly 100 feet, with a hill of broken rocks
above it 200 feet more' : inside, towards the north-west and
north, it sinks down ; and from the north-east corner a
triangular portion shoots out westward into the bay, having
Inner Harbour to the north and Back Bay to the south,

which, together, form what is properly the harbour of

Trincomalee. On this inner and lower part of the rocky
peninsula the town and fortifications of Trincomalee aie

built. Fort Ostenburg, which was built by the Dutch, is

situated farther to the south of the peninsula, and com-

mands the entrance to the harbour. The entrance of the

bay from the sea is about five miles wide.

The harbour of Trincomalee, which for accommodation
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and safety is perhaps not surpassed by any in the world, is

invaluable to the British as a naval station in the Indian

seas. It has room enough for whole fleets ; is landlocked

by high ridges, and sheltered from all winds ; has depth of

water for the largest ships ; and, what is of most im-
portance, can be entered at all seasons during both mon-
soons ; thus affording a place of shelter, when, from the

.want of harbours on the east and south-west coasts of Hin-
dustan, vessels are obliged to put out to sea during the

violence of the monsoon. A ship from Madras can reach
it in about two days.

The town and fortifications of Trincomalee are about
three miles in circumference, but this includes much space
not built upon. The inhabitants, who are not numerous,
are chiefly Hindus from Tanjore and the adjacent coast of
Hindustan, with a few natives of Ceylon, and the British

troops stationed there. A pagoda, dedicated to Siva,

formerly stood on a rocky summit of the peninsula, and the
spot is still held sacred by the Hindus. The pagoda was
destroyed by the Dutch, and used in the construction of
their fortifications. The climate is hot ; the mean tem-
perature of the coolest months, when the noith-east mon-
soon prevails (April to October), is about 77° ; the mean of
the hottest, when the land-wind, or south-west monsoon,
blows, is about 83°. There is little export trade, the pro-

duce being hardly enough for the wants of the inhabitants,

though the adjacent country was once populous, and ex
Sorted giain and other provisions to the coasts of Hin
ustan. Many reservoirs and other works for irrigation

and drainage are now in ruins and choked up ; and
swamps, and jungles, and woods, abounding with wild
hogs, and buffaloes, and elephants, fill the atmosphere with
malaria, and render Uie climate more unwholesome than
the greater part of the rest of the island.

Trincomalee is about 95 miles from Kandy, and 165 miles
from Colombo, direct distances. An excellent carriage-
road has been carried across the island from Colombo to
Trincomalee by the British : it was completed in 1833.
The Portuguese were the first to obtain possession of

Trincomalee. The Dutch took it from the Portuguese in
1658, and retained it till 1782, when it was taken by a
British fleet, under Sir Edward Hughes, and a body of
troops commanded by Sir Hector Monro. Shortly after-
wards however it was retaken by the French Admiral Suf-
frein, who delivered it to the Dutch

;
they held it till 1795,

when it was surrendered, after a siege of three weeks, to
the British, who still retain possession of it.

(Hamilton's East India Gazetteer; Davy's Interior
of Ceylon ; Forbes's Eleven years in Ceylon, 1840.)
THING. [Hertfordshire.]
TRINGA. [Trikgin*.]
TRINGI'N^R. In the article Scolopacid* (vol. xxi.,

p. 84) will be found the general views of authors as to
the place of the Sandpipers

( Tringa, Linn.), some ofwhich
are arranged under the subfamily Totaninee.
Mr. Swainson, it will be seen on reference to the article

ScolopacidtB, makes that the family name in his Synopsis
forming the fourth and last part of his work on The lassi-
fication of Birds ; but, in the third part, he does not seem
to recognise this family name, for he uses the term Tringida
instead, and makes it contain the most typjeal Waders, as
the snipes, woodcocks, and sandpipers. This group, he
observes, is distinguished from all others by the great
length, the slenderness, and the flexibility of the bifi, no
less than by the delicacy of the legs and the smallness of
the hinder toe. Like the plovers, they are, he remarks,
endowed with great powers of flight and of locomotion,
since they run with vast celerity, and have the faculty in
part of both swimming and diving ; the bill, he adds, is

even longer than the plover's, bHt instead of its being
divided as it were into two portions, as in those birds, the
culmeu is uninterruptedly straight, and the upper mandi-
ble is not suddenly bent downwards. 'The sandpiper or
the snipe,' says Mr. Swainson in continuation, ' will give
an accurate idea of that general formation which belongs
to the whole family. Their geographic dispersion is as
wide as their locomotive powers are great. The shores of
every part of the world abound with sandpipers and cur-
lews ; and the European wimbrel (Numemus pfueopus) is

said to have been detected on the coasts of New Hol-
land.'

Mr. Swainson then briefly notices the genera comprised
in this family, observing that the true curlews (Numenmsj

have the same long and generally curved bill which w>
tinguishes the Ibis [Tantalidje], but the cheeks sad tis

throat are covered with feathers. In the Avosrrs f^hru-
virostra) he sees the most aberrant type of the TritucxJir

for its toes are webbed, and he thinks that it probably n
presents Pheenicopterus in its own circle, f Fi_*j»nre.- \

' In Totanus,' continues Mr. Swainson, ' which t-injnv
many of the European sandpipers, the species are mu'
ous, and many examples occur in Britain,—as the
sandpiper, the spotted snipe, the redshank, and the con-
mon sandpiper. This vernacular name is nrabaM:
derived from the whistling or piping notes vnidb sp-
uttered by these birds as they run on the sands. They arr

dispersed all over the world, and are perpetually wander-it:

from one locality to another. The toes are generally fre*

but sometimes in species which lead off to other gec--i

there is a small membrane.'
Mr. Swainson then adverts to the snipes (Scalopax' an;

the woodcocks (Busticola). The true woodcocks, u
observes, are found in Europe, America, and Asia ; art

seem to be further represented in the hot latitude. J
the Old World by the elegantly-marked genus Rhyneke-.
Mr. Swainson concludes by an allusion to the Ph*larup-
or ' lobe-foots,' generally placed near the above genen
[Scolopacids, vol. xxL, p. 88.1

In the part (ix.) just out of Mr. Gould's great work r-

the Birds of Australia are beautiful figures of Rkfackn
australis, which he found tolerably plentiful during ti<

moist season of 1839 in the district of the Upper Hants-,
more particularly in the flats of Segenho, Aberdeen. Sera*
&c. 'Although,' says Mr. Gould, 'I did not succeed =
finding its nest, no doubt exists in my mind of its breedi*:
in the immediate locality, as, on dissecting a female, as tsz
was found in the ovarium nearly of the full siee. and rraji

to receive its calcareous covering or shell. In its hxbo
and disposition this bird partakes both of the true &nir»

and sandpiper: it neither lies so close, nor has it in-

crouching manner of the true snipes, but expo*--, itself to
view like the sandpipers, running about either among \ht
rushes or on the bare ground at the edge of the water. : o-
being disturbed, those I saw generally flew toward* thj
brush, seeking shelter among the low bushes, from which
they were not easily driven or forced to take wing. I-

flies straighter, slower, more laboured, and nearer to tiv

ground than the true snipes. Considerable confusion s»
always existed respecting the members of the group ti

which this bird belongs, the opposite sexes of the n=
species having been described as distinct ; from actual in-

sertion, however, of numerous examples, and from steir.-

these birds mated in a state of nature, I am enabled -

affirm that the figures in the accompanying plate are sr-
rate representations of the male and female. This spec:'
will be found on comparison to possess, among other cha-
racters, much shorter toes than the Indian and Chior»
species, to which it is most nearly allied. On dissection
also observed an anatomical peculiarity of a very extru
dinary nature, the more so as it exists in females alone .

allude to the great elongation of the trachea, which pasfe*
down between the skin and the muscles forming tftebrwi-
for the whole length of the body, making four distinct no-
volutions before entering the lungs. On discovering tiu-

extraordinary formation, I immediately placed the hoi; r-

spirits for the examination of my friend Mr. YarreU. wbr.
as is well known, has paid great attention to this part n.

the organization of birds, and who informs me that uV
position and form of the trachea in Rhyncheea austral* %
similar to that of the semi-palmated goose figured m thr
15th volume of the Trans. Isinn. Soc„ tab. 14. The ennn
swans, guana, Sec. present us with species having the trsx-bt*
singularly developed, several of them with extensive con-
volutions before entering the longs ; some with a recepta-
cle for its folds within the cavity of the keel of the breac
bone [Swans], while in others it is situated outside tbt
pectoral muscles, immediately beneath the outer skia <*'

the breast; but in no instance is it more extensively tr
more curiously developed than in the present bird. Thr
use of this conformation, so exclusively confined to oar
and that the female sex, I could not in any way drsrovt?
or surmise. No note whatever was heard to proceed frosa
either sex, while en the wing or when flushed.'

In the same part are accurate figures and desenpfaom of
the beautiful Recurvirostra rubricoUis, or ffrrf waul
Avoset, tne Ya-jtn-goo-rong of the abortgiaee of M»
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iwlaud districts of Western Australia: the favourite
.realities of the species, according to Mr. Gould, are the
ikes in the neighbourhood of Perth and on Rottnest
(had, where it is seen in small flocks in company with
fie Himantopus leucocephalus. [Plovers, vol. xviii.,

t. 286.] In South Australia, the river Murray and the
hores of the lake Alexandrina afford situations equally
dapted for its existence, according to the same author.
But we must here turn our attention to those smaller

arms more generally known vernacularly under the name
f ' Sandpipers f the species are numerous, but our limits

fill only permit us here to notice one or two, which may
onvey to the reader a general impression of the contour
f the group when added to the marsh sandpiper {Totanus
lagnatitix) figured and described in the article Scolopa-
idjil (vol. xxi., p. 86).

Mr. Yarrell makes the Curlew Sandpiper, Numenius
ygmarus, or Pigmy Curlew of Pennant, the step between
lie snipes properly so called and the sandpipers, observing
lat it leads by an easy gradation to the true sandpipers, or

larine snipes, most of which, as their name implies, fre-

ucnt and obtain their living on the sandy shores of the

ta.

The species last named, the Green Sandpiper {Tringa
chroput); the Wood Sandpiper {Tringa glareola); the
!ommon Sandpiper (Tt hypoleucos) ; the Spotted
landpiper ( Tringa macularia) (which four last belong to

he genus Totanus of modern authors) ; the Knot ; the

luff-breasted Sandpiper {Tringa rufescens) ; the Broad-
illed (Sandpiper (Tringa platyrhyn'cha) ; the Little Sand-
>ipcr, or Stint ; Temminck's Stint {Tringa Temminckii)

;

ichmz's Sandpiper {Tringa SchinziC ; the Pectoral Sand-

ier {Tringa pectoralis) ; the Dunlin (Tringa alpina)
;

ml the Purple Sandpiper {Tringa marihma;,— a.re

iritish.

We select as examples the Knot and the Little Sand-
iper ; and first, of
The Knot.— ' Description. {Male and Female in Winter).

-Bill straight, a little longer than the head, very much di-

ated and convex towards the tip ; all the tail-feathers of

:qual length. Throat, middle of the belly, and abdomen
wire white ; forehead, eyebrows, sides and front of the

leek, breast and flanks white also, but varied with small,

irown, longitudinal lines, and transversal and zigzag bands
f ashy brown; head, neck, back, and scapulars bright ash

rith brown stems ; rump and upper tail-coverts white
,-ith black crescents and zigzags

;
wing-coverts ash, bor-

.ered with white and .with brown stems ; tail-feathers ash
ariegated with white ; bill and feet greenish black ; iris

(TOWn. Length about ten inches.

Young of the Year before the First Moult.—The asli-

:olour of the back and scapulars very deep ; all these

eathers terminated by very narrow crescents, the upper of
vhich is black and the lower white ; a multitude of great

jrown spots are disposed longitudinally on the top of the
lead and on the nape, the ground-colour of which is ash

;

i slight tint of reddish grey upon the breast ; a brown
itripe between the eye and the bill, which last is greenish

isli; the rest like the winter plumage of the adults.

Young at their First Spring Moult.—All that is of a

coppery ruddy colour ia trie old birds, is bright red in the

young when nine months old
;
nape and top of the head

yellowish ash, with longitudinal brown lines ; the bright

ruddy and the blackish mingled on the upper part of the

back; oval spots of the scapulars very bright ruddy;
middle of the Delly, and sometimes the breast, variegated

white feathers, which are spotted with bruwn. More
" ured feathers on the upper parts, and more white

on the lower parts.
1 or Nuptial Plumage.—Large eyebrows, throat,

front of the neck, breast, belly, and flanks of

rusty or coppery ruddy ; nape ruddy with small longi-

tudinal lines
;
top of the head, back, and scapulars deep

black ; all these feathers bordered with vivid ruddy ; on
the scapulars great oval spots of the same ruddy colour

;

idrloraen white, speckled with ruddy and blotched with
black

; upper coverts of the tail white with black crescents

and ruddy blotches ; tail-feathers blackish ash, variegated

with whitish. Such are the old birds when in perfect

plumage. (Teram.)
Tliis is the Tringa cinerea, grisea, and Canutus of Lin-

naeus and Gmelin; Calidris Canutus of Cuvier; the

Maubkhe grise, Maubeche Tachetie, and Le Canut of the

French ; Chiurlo, Pioranello muggwre, and Paginclhi
maggiore of the Italians : Rothbraune Slrandlaufer, Asch-
graus Strandlavfer, and Hochkopfige Strandlaufer of the
Germans ; Sidlingar-Kail of the Icelanders : Fiecre Pist,

Ficere-Kuro, and Fieer-Muus of the Norwegians ; Y Cnut
of the antient British ; Knot of the modern British.

Several other scientific names have been given to the

bird according to the different stages of its plumage, such
stages having been mistaken by the describers for specific

differences. (See Temminck's Manual.)
Geographical Distribution.—Iceland, Greenland, North

Georgian Islands, Duke of York's Bay, Melville Peninsula

(where they were seen breeding), Hudson's Bay (where it

breeds), and down to the tifty-filth parallel Sweden and
Norway, Holland in spring and autumn, the British Islands

I
but not known to breed there), rare in Germany, France,

and the south of Europe. The Prince of Canino does not

notice it in his Specchto Comparativo.
NeM, Habits, Food, &c.—According to Captain Lyon,

who saw it breeding in Melville Peninsula, the Knot lays

four eggs on a tuft of withered grass, without forming any
nest. The eggs are of a light yellowish brown, spotted

with grey and reddish at the larger end, so as to form a sort

of zone more or less : there are but few spots towards the

point. In the autumn the Knots appear on the eastern

coasts of England in great numbers, and are to be found

also in most of the southern counties. They are regular

visitors to Ireland. Mr. Yarrell states that he is not

aware of any record of the Knot breeding in the British

Islands, nor does he know of any British collection that

contains its eggs.

The food of the Knot consists principally of worms,

and also, occasionally, of small river and marsh insects, lit-

tle marine crustaceans and very small bivalve niollusks.

Utility to Man.— One of themost delicious of birds, and.

when fattened, preferred by epicures to the luscious ruff.

'They are taken,' says Pennant, ' in great numbers on the

coasts of Lincolnshire, in nets such as are employed in

taking ruffs ; with two or three dozen of stales of wood
painted like the birds, placed within : fourteen dozen have

been taken at once. Their season is from the beginning

of August to the end of November. They disappear with

the first frosts. Camden says they derive their name from

King Canute, Knute, or Knout, as he is sometimes called :

probably because they were a favourite dish of that monarch.
We know that he kept the feast of the Purification of the

Virgin Mary with great pomp and magnificence at Ely,

and this being one of the fen birds, it is not unlikely that

he met with it there.'

The Knot.

t*pp«r (igrure, summer i>luma^e; lirwer figure, wiuter )>Htmage. (Gould )

In the ' Northumberland Household-Book,' ' Knottes' are

among the birds admitted to his lordship's table, and the

charge for them is noted at one penny. Mr. Yarrell re-

marks that the greater portion of the autumnal visitors to

the eastern and southern counties of England are young

birds that have come northward from the breeding-grounds,

and that the London markets exhibit a good supply

throughout the winter. A male in perfect plumage was,

he says, obtained in 1820 from Yarmouth, so Intern the

season as the 25th of May, and he quotes the ' Norfolk

Household-Book,' which commences in 1519, for various
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records of rewards to the fowler for bringing in Knots, as a
proof of the high estimation in which they were then

held. Nor is Dravton silent as to the fame of the

species :

—

* Tlie Knot, that called was Canutus bird of old.

Of that great king of Danes his name that still doth hold,
His appetite to please, that farre and ncere wni sought.

For him, as some have said, from Denmnrke hither brought.
(Pitlyolbitm—ilie flve-and-twentietb Song.)

Tlie Little Sandpiper:—Description.— Bill straight,

shorter than the head ; tail doubly forked ; lateral feathers

brown-ash, all variegated with white ; tarsus ten lines

lone.

Male and Female in Winter Plumage.—All the upper
parts ash-coloured, and with blackish brown along the

stems ; sides of the breast ashy-ruddy ; a brown stripe

between the eye and the bill ; middle of the breast, throat,

eyebrows, front of the neck, all the lower parts, but only
the lateral feathers of the upper coverts of the tail, pure
white ; lateral tail-feathers ashy-brown, all variegated with
white, the two middle ones brown ; bill and feet black.

Length about six inches.

Young before the first moult.—Feathers of the top of

the head blackish, bordered with yellowish ruddy ; forehead,
eyebrows, throat, front of the neck, middle of the breast

and the other lower parts pure white ; a brewn stripe

between the eye and the bill ; sides of the breast inclining

to ruddy varied with ashy-brown ; feathers of the back,
scapulars, and wing-coverts blackish-brown, those of the
upper part of the back surrounded by a wide ruddy border,
those of the scapulars by a wide yellowish white border,

and those of the wing-coverts by a narrow band of yellow-
ish ruddy ; the two middle tail-feathers bordered with
ruddy-ash, the others variegated with white.

Summer or Nuptial Plumage.—Top of the head black,
with spots of vivid ruddy. Cheeks, sides of the neck, and
sides of the breast bright ruddyish sprinkled with small
brown angular spots; eyebrows, throat, middle of the
breast and all the lower parts pure white ; feathers of the
back, scapulars, wing-coverts, rump and two middle tail-

feathers deep black ; all with a large border and terminated
by bright ruddy ; only the lateral feathers of the upper
coverts of the tail white with isolated spots ; all the lateral

tail-feathers ashy-brown, but variegated with pure white.
This, which is the smallest British sandpiper, with one

exception (Temminck's Tringa), is the Tringa minuta of
Leisler according to Temminck and Gould, and the Tringa
pusilla of Linnaeus, Latham, and Pennant, according to the
reference to the last-named zoologist by Mr. Yarrell, who
considers it to be the Stint of Bewick, the Tringa minuta
of Fleming, the Minute Tringa of Selby, and the Little
Stint of Jenyns.

It is the PtJSmy Sandpiper of Richardson ; the Bicasseau
E-hassex of Temminck ; Gambecchio and Culelto of the
Italians ; Der Hochbeinige Strandlaufer and Der Kleine
Schlammlau/er and Zwerg Schlammlaufer of the Ger-
mans ; Stint of Zeeleeurtk of the Netherlanders ; and Y
Pibydd lleiqf of the antient British.

Geographical Distribution.—Dr. Richardson states that
this species was seen abundantly in the autumn, feeJing,
during the recess of the tide, on the extensive flats at the
mouth of Nelson's and Hayes rivers: he gives a description
of a specimen from Hudson's Bay, now in the British
Museum. Tangiers. South Africa. Trebizond. The
vicinity of the Caucasus. India. Pennant had noted it

as common to North America and Europe, and Latham in
a note adds that a variety of it is seen in Indian drawings.
All doubt as to the identity of the Indian bird (Bengal)
with the British species is now ended by the united testi-
mony of Major Franklin, Mr. Selby, and M. Temminck,
the last-mentioned of whom states that it occurs, on its

passage, on the banks of the German and French rivers

;

often in the great marshes of Holland, but rarely on the
sea-coasts, and very commonly on the shores of the Lake
of Geneva. He adds that it is very numerous in the salt-
marshes of Dalmatia, where it is seen in August and Sep-
tember in its winter dress, in which state of plumage the
Indian specimens always are. In France the bird is gene-
rally seen, on its passage, in the full nuptial plumage. In
the British Islands they have been noticed in the vicinity
of the Solway, in the west of Lancashire ; and on the coasts
of Suffolk, Norfolk, Yorkshire, and Durham in the autumn.
Mr. Yarrell, who gives these localities, states that the
Rev. W. S. Hore and his friend Mr. Gutch saw from fortv

to fifty of them on the Laira mud-banks near Plvnioalh
October, 1840, and shot ten or twelve of them. Mr. FVc
ley informed Mr. Yarrell that a flock of thirty was wen n
Romney Marsh in October, 1839, and the last nuiv
zoologist mentions that they are frequently observed x
the sands of the coast of Sussex ; and that he baa obtaisfi

them in the London market once in the summer pliiaatap

once in that peculiar to the winter, but more frequently u
autumn, at which season a small number are seen rrr.
year in Belfast Bay according to Mr. W. Thompson.

Habits, Nest, Food, $c.—This species haunt* sami.
shores, the banks of large rivers and salt-marshes. la tr>>

country it is mostly found in company with the Danli-
and Sanderling on the sandy sea-shore. No one •stems i:

know anything of its nesting ; but Mr. Gould describe* l*>

eggs as resembling those of the common sandpiper ;•

colour and markings, though they are much smaller. 71
food of the species consists of very small worms, river i&
marsh insects, small crustaceans and little mollusks.
The flesh of the Little Stint much resembles that of .•

congeners, but it must not be confounded with the Slim r

the old feasts, which appears to have been the Dunlin w

Purre.

At the ' intronazation' of Archbishop Nevell, temp. Ec-
IV., 'Styntes' are mentioned in the particulars of uv

courses. In the second course of the marriage-feast t

Roger Rockley and Elizabeth Nevile, daughter of Sir i<Jn

Nevile, of Chete, Knt., in January, temp. Henry VUL, »
find ' Item, Stints, 8 of a dish,' and in the accounts of iii

expense in the week for flesh and fish for the same bs.-

riage is the 'Item, in Stints, 5 doz Jn \\.

' Northumberland Household-Book' it appears that &y\>
were among the delicacies for the principal feasts or t»
lordship's own ' mees,' and they are charged in the aecouoa
at sixpence a dozen.

Drayton thus celebrates it in the 'five-and-twentie :

song' of his Polyolbion

:

—
' The Poet, Godwlt, Stial. the nallat that staff
The miser and doe make a. wasteful epleute

'

Little Sandpiper.

Lower figure to the left, winter plumage ; tipper nJmre. «nnn rdnaasc*"
lower figure to the right, young of the year. (.Gould-

)

Fossil Sandpipers.

Dr. Buckland figures a Tiinga in the first plate til ti-

trating his Brtdgewater Treatise, among the fossil bird*
the first tertiary period.

TRINIDAD, an island belonging to England, in tir
Columbian archipelago, between 10° 5' and 10°W N 1st
and 61° and 62° W. long. It is separated from Sou'r
America by the Gulf of Paria, which forms an inunm
harbour with good anchorage. The southern cntranrr
called the Serpent's Mouth, is about ten miles wide, am.
the northern, or the Dragon's Mouth, is fifteen, bat -
divided into four straits by three islands. The length a
the gulf is about one hundred miles, with an avensr
width of about forty miles. Trinidad forms an irreeui»v
square. Its length from north to south is fifty mile*, an-
ils breadth in the central part about, thirty miles. Ttv
irregularity of its shape is caused by two promorjtorie*.
whic h form the northern and southern extremities of trv
island on the western side. The island is. as oearrr
possible, the size of Norfolk, and comprises an area ofarts'
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square miles. The western coast is .o\v, and either
sandy or swampy, but the three other sides are rocky and
elevated. A chain of mountains, which occupies a breadth
of about ten miles, and whose highest points vary from
1800 to 2400 feet, runs along the northern side of the
island, close to the sea. On the south, parallel to this

q, are extensive plains, intersected by two considerable
which have numerous tributaries, and are navi-
As one of these rivers flows to the east and the other

tie west coast, a project has been formed for uniting
em by a canal, by which a safe line of internal naviga-

tion would be effected between the eastern and western
coasts. South of the above-mentioned plains is a range of
hills, from 600 to 1000 feet high, which run across the
island from south-east to north-west. Again, on the south,
6ccurs another extensive plain, the surface of which is a
good deal broken, though it comprises considerable tracts

of level country ; and between tins and the coast there is a
chain of hills, none of which attain an elevation of a
thousand feet. At the western extremity of the southern
promontory there are volcanoes which throw up mud.
South of Point Brea the sea in one spot throws up bitu-
men. The most remarkable natural feature ot Trinidad is

the Pitch Lake. It is about a mile and a half in circum-
ference. ' The pitch at the sides of the lake is perfectly
hard and cold, but as one walks towards the middle with
the shoes off in order to wade through the water, the heat
gradually increases, the pitch becomes softer and softer,

until at last it is seen boiling up in a liquid state. The air

is then strongly impregnated with bitumen and sulphur,
and the impression of the feet is left upon the surface of
the pitch. During the rainy season it is possible to walk
over the whole lake nearly ; but in the hot season a great
part is not to be approached.' (Sir J. Alexander, in Mar-
tin's Colonics, vol. ii., p. 235.) Attempts have been made
to render the pitch applicable to some useful purpose, but
so much oil was required to be mixed with it, as to render
the experiment commercially unsuccessful. It has been
employed in repairing the roads in that part of the island,

for which purpose it answers remarkably well.

Trinidad possesses some excellent harbours ; but on the
eastern coast there are only two, which are not very good.
Chaguaramas, on the southern side of the island, near its

western extremity, will admit the largest ships. On the
same side, at theeastern extremity, is Guaya-guayara, an
excellent harbour, protected by Point Galeota. Puerta
d'Espana, on the western coast, is also a good harbour.
Here stands the town called the Port of Spain, the capital

of the island. On the northern coast there are three or

four harbours. Trinidad is not visited by hurricanes.

Trinidad was discovered by Columbus in 1498, when it

contained a numerous aboriginal population. It was first

colonised in 1588, by the Spaniards ; in 1676 it was taken
by the French, but almost immediately restored, and in 1797
it was taken by the British, and has since remained in our pos-
session. So greatly were its resources neglected by the Span-
ish, that in 1783, when it was a dependency of Caracas, the
white population was only 126, and with 2032 aborigines

the whole population was 2763. At this period the Council
of the Indies issued an order encouraging the immigration
of Europeans by securing persons from molestation for

debt, from whatever country they came, during five years,

and by granting the island some commercial privileges.

In six years afterwards the population had increased to

10,422, and when the island came into our possession the

number of inhabitants was 18,627. The population in

1805 was 25,246; 32,664 in 1811; and 43,678 in 1834 ; the
number of the whites in the latter year was 3632. In 1812
the number of aborigines was 1804 and in 1834 they had
diminished to 762. The number of slaves in 1834 was
20,657, and their owners received a sum of 1,033,992/., or

rather more than 50/. a-head, as compensation when slavery

was abolished. The number of free blacks and persons of

colour in 1834 was 18,724. Since 1834 there has been a
great addition to the population. In consequence of the

•carcity of labour, active measures have been adopted and
funds provided for defraying the expense of conveying im-
migrants. In the half-year ending 30th June, 1840, the

number of persons introduced at the public expense was
3879, and the supply has since been kept up. The im-
migrants were chiefly from the neighbouring islands, and
free blacks from the United States, with a small number of

persons from the United Kingdom. Trinidad does not

P. C., No. 1582.

possess a local legislature. The governor is assisted by
an executive council and legislative committee consisting
of twelve members, six of whom are members e.r-nfflcio.

and hold offices under the crown, and six are selected
from the principal inhabitants, and are removable at
pleasure. Local taxes are levied by a municipal body
called the Cabildo. The island is divided into 37 counties
or districts. Port of Spain, the capital, is one of the finest
towns in the West Indies, and contains a population of
about 12,000. The houses are built of stone and on a regu-
lar plan, and wooden houses are not allowed to be erected.

Before 1783 the commerce of Trinidad was very trifling.

A small quantity of cocoa, vanilla, indigo, and cotton was
raised for exportation, but only sufficient to employ a small
schooner two or three times a-year. In 1787 the first

sugar-plantation was established. In 1834 the number of
acres planted with the sugar-cane was 28,500 ; with cocoa
10,958; and with coffee 1298 acres. In 1841 the import of
sugar into Great Britain from Trinidad was 13 per cent, of
the total quantity imported from the West Indies ; of mo-
lasses 18 per cent. ; and of cocoa 86 per cent. All the usual
productions of tropical countries grow luxuriantly. The
nutmeg, cinnamon, and clove have been introduced, and
succeed remarkably well. The scarcity of labour is at pre-
sent the only obstacle to the more rapid increase of cultiva-
tion. In 1833 there were 1378 square miles, or more than
three-fifths of the island unappropriated and unsurveyed.the
greater part of the virgin soil being very rich. The moun-
tains are capable of cultivation to their summits, and are
covered with fine timber. The sandy savannahs are the
only barren spots, and they serve to pasture cattle. It is

calculated that not more than one-thirtieth part of the
island consists of unproductive land. The imports into the
United Kingdom of the principal articles of production in

Trinidad were as follows in the ten years preceding 1842 :—

Sugar. Rum. Coir.*. Cocos.
Years. cwt. cwt. gall* lbs. Vm.

1832 312,266 92,177 5,556 91,352 415,039
1833 286,303 91,344 225 168,170 1,760,258
1834 339,615 99,494 7,714 160,915 999,816
1835 289,393 84,508 !I,5S0 21,950 160,617
1830 312,141 75,170 7,456 163,539 1,292,595

1837 295,367 92,794 741 114,865 1,461,976
1838 286,247 78,387 3.530 425,341 1,678,913

183D 268,669 82,313 10,668 109,041 629,945
1840 245,778 69,608 20,539 253,183 2,007,494
1841 284,605 78,090 2,297 38,622 2,493,302

The commerce of the island now employs about 40,000
tons of shipping. The exports arc chiefly to the United
Kingdom, but some part of the rum and molasses are

shipped to the United States. Small quantities of ginger,

arrow-root, indigo, and cotton are exported. The total

value of the imports in 1836 was 469,208/., chiefly from
the mother-country, the exceptions being fish from British

North America and lumber from these colonies and from

the United States.

(Edwards's West Indies, vol. iv. p. 288 ;
Geography of

America, in Library of Useful Knowledge, p. 18.)

TRINITY (Greek, rpuic ; Latin trinitus, or triminilas) is

a word used by theologians* to describe the divine Being as

consisting of three persons united in one God. In this,

as in most other points of theology, it is necessary to ob-

serve the distinction between the teaching of Scripture,

and the metaphysical development of the doctrine by

theological writers and its dogmatic statement in ecclesi-

astical formularies.

1. The Scriptural View of the Trinity—On this part of

the subject the difference between those who receive the

doctrine and those who reject it of course resolves itself

into a number of questions in biblical criticism. Referring

to the article Unitarians for the opinions of the latter

party, we proceed to state the views generally held by the

former of the scriptural statements concerning the Trinity.

In the Old Testament this doctrine cannot be said to

hold a prominent place. The great doctrine therein taught

is the unity of God as opposed to polytheism. This point

having been clearly revealed in the books of the Old Tes-

tament, and having been practically inculcated in the his-

tory of the people of Israel, a further revelation of the

nature of God was made by Christianity, namely, that in

• It is saiil to have been first used by ThCOphiltn of Aotloch, in tlio weooU

century.
\ or.. XXV.—2 1
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this one only God were mysteriously united three distinct

persons, each of them divine. But yet there are passages

of the Old Testament in which this doctrine is generally

thought to be obscurely revealed or incidentally implied.

For example, the diviue Being is described by nouns and

pronounsin thep/ura/number(Gen«i.,i.26; iii.22; xi.7;

Josh., xxiv. 19 : I*., vi. 8 ; Sec.) : the name of God is men-
tioned in a triple form {Numb., vi. 24-27 ; Is., vi. 3 ; xlviii.

12; Ps., xxxiii. 6): the word Jehovah, which is the pecu-

liar title of the selfcexistent God, is applied to more than

one person in the same passage {Genes., xix. 24: Exod.,

xvi. 28, 29 ; xxiv. 1 ; Levtt., x. 8-11 ; &0 : in other pas-

sages a person is mentioned as an ' angel of Jehovah,' to

whom the name ' Jehovah ' itself is also given {Gen., xvi.

7-13 ; xviii. ; Exod., iii. 2-15 ; xxiii. 20-25) : and lastly,

divine titles and attributes are repeatedly ascribed to the

promised Messiah {Micah, v. 1 ; Is., ix. 5, 6 ; Jerem., xxiii.

5, 6 ; Ps., ex. 1 ; &c). and to the Spirit ofGod {Gen., vi. 3

;

Exod., xxxi. 3 ; Deut., xi. 29 ; xxiv. 2 ; &c.V The opinions

of the later Jews seem to show that they had derived

some idea of a Trinity from the Old Testament. [Logos.]
The whole of this branch of the subject is discussed in Dr.

J. P. Smith's Scripture Testimony to the Messiah, one of

the most learned and most temperate theological works
ever published.

But it is in the New Testament, if in any part of Scrip-

ture, that the chief proofs of this doctrine will be found.

Here, however, we should search in vain for several of the

terms used by theologians to express their notions of the

Trinity, such as persons (vxwraauc ) same or similar in

substance (upovoioc, iuouietoc), or even the word Trinity
itself. This circumstance is not, as it has been sometimes
represented, an argument against the doctrine, but merely
an example of that freedom from dogmatic systems which
characterises the theology of the New Testament. [Theo-
logy.]
The scriptural argument for the Trinity may be stated

in the following manner':—Besides the many passages of
the New Testament in which one supreme being (God) is

spoken of, there are many others in which mention is made
of the Father, the Son, and the Holy Spirit, or the Spirit

of God, whose distinct personality is clear from the manner
in which they are spoken of. To these three persons
divine attributes are ascribed where they are mentioned
together, and also to each of them singly. Hence the
scriptural proof of the doctrine of the Trinity is twofold

:

being derived, first, from passages in which the Father,
Son, and Holy Spirit are mentioned together as God ; and
secondly, from passages which prove each of them to be
divine. Of the former class of passages, two of the most
remarkable are the baptismal formulary {Matt., xxviii. 19),

and the apostolic benediction (2 Cor., xiii. 13), to which
may be added a great part of the 14th, 15th, and 16th
chapters of John's gospel, and several other passages in

the gospels, and also 1 Cor., xii. 3-6; Titus, iii. 4-6;
1 Pet., i. 2-3. A striking declaration of the same truth
is generally thought to be set forth in the circumstances
which attended the baptism of Christ {Matt., iii. 16-17

;

Luke, iii. 21-22 ; John, i. 32-34). The passage in 1 John, v.
7-8, is now pronounced to be spurious by the almost uni-
versal consent of biblical scholars.

Besides this general assertion of the union of the Father,
the Son, and the Holy Ghost, in the Godhead, the follow-
ing passages are produced to prove separately the per-
sonality and the divinity of the Father : John, i. 14, 18

;

v. 17, 18 ; xvi. 26, &c. ; Heb., i. 2-5 ; Bom., xv. 6 ; 1 Cor.,
l. 3 ; Ephes., iii. 14 ; and the following, in which ' the
Father' is also expressly called ' God :' John, vi. 44-46

;

xx. 17; Ephet., i. 17; 1 Pet., i. 2; Rev., i. 6. In all
these passages the word Father is used with reference to
the relation of the Father to the Son. Those passages in
which God is called the Father, in reference to created
beings, are scarcely in point here.
The personality and Godhead of the Son are proved by

the assertions of Christ respecting his own nature, whether
he is speaking of himself directly, or under the names of
' Son of God ' and ' Son of Man/ and by the similar state-
ments of the sacred writers. Thus his person is described
as consisting of two parts, the one human, and the other
superhuman {John, iii. 11, 13; vi. and viii. passim ; and
compare John, i. 15, 30; iii. 31. &c. ; 1 Cor., xv. 47-49;
Rom.,\. 3; ix. 5 ; 1 Tim., iii. 16; Heb., ii. 17). He is

declared to possess an eternal existence, {John, i. 1-3;

xvii. 5, 24 ; 1 John, i. 2, ft, 20 : Heb., i. 10-12; Her., xxfi.

13). To him are ascribed the divine attributes of Omtm*

potence {John, v. 19', x. 18; xiv. 13; Matt., xx. 27.
xxviii. 18; Luke, xxi. 15; Rom., xv. 18; 2 Cor_, xii. 9.
Phil., iii. 21 ; 1 Pet., iii. 22 ; 2 Pet., i. 3), and Omxj
science {Matt., xi. 27: John, vi. 46; xiv. 13, 14; Act*

i. 24 ; 1 Cor., iv. 5). His nature is expressly said to U
divine, equal to, and one with God {John, v. 18, 26 ; x. 3?

,

Phil., ii. 6 ; Col., ii. 9). In his person God is declared to

be clearly seen {John, xiv. 9), so that he is called thr
' image' («uc«v) of God {Col., i. 15; 2 Cbr„ iv. 4% the
' splendour of his glory, and the exact counterpart olf bi>
person * {Heb., i. 3, ixaiyaefia rijc W£ic "i xafKr^f r«K
vtootAoivc atrroi). Works are ascribed to him which can
only be performed by a divine being: such as the crear

ing, upholding, and governing of the world {John, L 3.

10; Col., i. 16, &c.; 1 Cor., viii. 6 ; Heb.,i. 2, 3, 10; Mitt.
xi. 27, 28 ; xviii. 20 ; Mark, xvi. 19 ; John, xvii. 2., thr

resurrection of the dead, and the last judgment {John, v. 21.

&c. ; Matt., vii. 22, &c. ; x. 32; xxv. 31, 8tc. ; Phil., m.
20). Titles are given and worship paid to rum, such s>

belong to God alone (1 Cor., ii. 8; Horn., xiv. 9; Phil.
ii. 10 ; 1 Pet., iii. 22 ; Rev., xvii. 14 ; xix. 16 ; John. i

23 ; Matt., xxviii. 19 ; Phil., ii. 10 ; Heb., i. 6 ; Bet, \

13; Acts, i. 24; vii. 59; Rom., ix. 1 ; x. 12; 1 Cor., L 2
2 Cor., xii. 8 ; Heb., iv. 16 ; Rev., v. 8-14 ; vii. 12). H.
nature is as unsearchable to man as that of the Fathe-

{Matt., xi. 27 ; Luke, x. 22 ; John, x. 15). Lastly, he »

expressly called God {John, i. 1 ; xx. 28 ; Rom-, ix. 3

Tit., ii. 13 ; Luke , i. 16, 17 ; Acts, xx. 28 ; 1 Tim., iii. 16

Heb., i. 8 ; Rev., i. 8 ; xxii. 6).

The argument for the personality and divinity of tiu

Holy Spirit is of a similar character, and rests chiefly oz

the following passages :

—

Rom., viii. 26, Sec. ; f/tW . it.

30 ; 1 Cor., xii. 8, &c. ; 1 Pet., i. 10, &c. ; 2 Pet^ L 21

.

John, iii. 3; Rom., viii. 14; 1 Cor., ii. 12; iii. 16: »l

11, 19 ; 2 Cor., i. 22 ; Ephes., i. 13, &c. ; iv. 6, 30 ; Gal.
iii. 14, 26; v. 18, 22; 2 Tim., i. 7; Acts, xx. 28; 1 Pet..
i. 12; 1 Cor., ii. 10; John, xvi. 7-13; Acts, y. 3, 4

.

1 Cor., vi. 19
; 2 Cor., vi. 16.

Though the Scriptures furnish us with no systematic
account of the relations which the three persons of the

Trinity respectively sustain to each other and to create!

beings, yet they contain statements and illuairatioet*.

which must form the basis of every attempt to espial
this most difficult subject. Thus, besides the relatwo
implied in the names Father, Son, or Word [Loco»"
Spirit of God, or Holy Spirit, we are expressly infonari
respecting the Father, that he is the source of aO being sai

life (1 Cor., viii. 6); that he is invisible and inconuvr-
hensible, except as revealed by and through the See

{John, i. 18 ; vi.46; comp. 1 John, iv. 12; I Tim., \L 16
that his very essence is love, and that his love is sass-
fested to men in the incarnation of the Son (John, ti

16-17; 1 John. iv. 8, 16). Every visible and scibiU:
revelation of the Godhead to created beings has ber:
made from all eternity through the Son, who is called tix

first and only begotten, the Son of the Father's lore, tal
in whom the whole fullness of the Godhead is said to be
contained (Co/., i. 13: John, iii. 16; x. 36 ; Rom^rm.
32; Ephes., i. 6; Mark, xii. 6 ; xiv. 61 ; 1 John, ix. 15;
v. 9-12 ; Col., ii. 9 ; and several other passages). TL<
Holy Spirit is said to be sent forth by or to proceed froc
the Father and the Son, and to honour the Son %ni
reveal him to men {John, xvi ; 1 Cor., xii. 3 ; and otfw:
passages).

There is one illustiation of the subject in Scriplurr
which many theologians regard as furnishing Us* nearc*
possible step to a clear apprehension of the whole suture;
Since the Son is called the light of the world, and it*

Holy Spirit is said to give warmth and life, it baa b*c

:

thought that the Divine Being may be compared to thi:

element on which the whole existence of the physical uni-
verse seems to depend, which, while in itself incotnptcJwt-
sible and invisible (like the Father in the Godbeadi :•

made manifest to the senses by the light and heat vbich .:

gives out, as the deity is revealed by the Son aod Spin:.
This illustration is carried out, and its value as an iUuatr*
tion is discussed by Hahn {Christ. Glaubenslehrr. Us. >

.

$55).
The fact deserves especial notice, that in the btbha.

statement of this doctrine no attempt is mad* to revaal W
us what constitutes the substance or essence of the Dirnx
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the mode in which three distinct persons
substance. But little reflection is neces-

reason of this : we could not have under-
such an explanation had it been made, even if

an language could have furnished the means of ex-
sing it, which is more than doubtful. Controversial

writers upon this doctrine seem often most strangely to
have forgotten that all our knowledge, whether of spiritual

or material existences, is a knowledge of attributes and
roperties. not of essences. The essential nature of the
ivine Being is not at all more mysterious to us than the
ential nature of matter or of our minds, or of those prin-
les which are manifested to us in the phenomena of
motion, heat, light, attraction, and repulsion, since all

I things are equally beyond the reach of human know-
ledge. In fact, whale the Scripture holds forth most clearly

the truth that the nature of God is entirely different from
that of man, it yet teaches us all that it reveals respecting
the actions and feelings of God by speaking of him as if

he were a man (anthropomorphism). This is simply a
matter of necessity in the present state of men and their
language. Therefore to expect of theologians that they
should be able to give a perfectly intelligible account of
the mode of the divine existence, or the nature of the
divine substance, is a requirement the absurdity of which
can only be exceeded by the folly of attempting to comply
with it. Hence the error of those who at once deny the
doctrine of the Trinity on the preliminary objection that it

is incomprehensible. Such persons have to show, not
only that it involves a paradox, but that it involves a
necessary contradiction, which the very nature of the case
forbids them to prove. [Paradox.] The doctrine, as
stated in Scripture, is not equivalent to the assertion that
there is a being of which the whole is equal to each of
three parts into which it is divided: such a statement
would of course be self-contradictory if applied to physical

ees, but as applied to the divine essence it is simply
The scriptural statement is that in the one

and uncompounded substance of God there are
three distinct divine persons, who are revealed as

y their several operations, and each of whom pos-

the same perfection of divine attributes which is

seed by the whole Godhead. This proposition is un-
doubtedly mysterious, but it cannot be proved to be self-

contradictory until we have first learnt what the nature of
the divine essence really is.

The only proper ground on which to rest the discussion
is therefore the question whether the Scripture really

teaches at the same time the Unity and the Trinity of the
Godhead. If Christians had confined their attention to

this point, there can be no doubt that the greater number
of their divisions respecting the subject would never have
arisen.

I I. The History of the Doctrine of the Trinity.
The earliest controversies on this subject (such as those

with the Ebionites and Docetee) related to the person of
Christ, rather than to the doctrine of the Trinity as a whole,
and they retained this character down to the time of the
Council of Nice, as is strikingly shown by the absence
from the Nicene Creed of any statement in reference to
the Holy Spirit. In that creed, with the addition made to

•t by the Council of Constantinople respecting the Holy
Spirit, we find the first dogmatic statement of the doctrine
oi the Trinity. [Nicene Creed.] The deviations from
this standard in the early church were in three directions :

r, by a confusion between the terms substance and
m, the distinct personality of the Father, Son, and
it was stated in such a way as to contradict the unity

their substance, and to make it appear that there are
three Gods instead of one, which is called Tritheism ; or
the Father was regarded as the only supreme God, and as

superior to the other persons of the Trinity, which is the

doctrine called Subordinationism, and was held with
various modifications by the different bodies of Arians

;

or, lastly, the triplicity of persons in the Godhead was re-

jected altogether, and the Son and Spirit were held to be
the same person as the Father, revealed under different

fyeets, or. in other words, the terms Father, Son, and
Spirit were explained as signifying not persons, but only
different modes of the divine existence : this last is the
tenet of the .Sabellians. For the subdivisions of these
"pinions see, in addition to the articles referred to, Heresy
*»d Hurktics. Perhaps Tritheism ought hardly to be

regarded as a real opinion, but rather as one which has
been erroneously ascribed to some writers on account of
their unguarded statements. Of the other two systems,
both are attempts to escape from the difficulty of the doc-
trine : the one, namely, Arianism, by denying the proper
divinity of the Son and the Spirit ; the other, namely,
Sabelhanisni, by denying their distinct personality. The
discussion of these systems gradually led to the formation
of a new dogmatic statement of the views of the Church
respecting the Trinity, in the celebrated Creed incorrectly
termed Athanasian, in which the doctrine of the Nicene
Creed is more minutely stated, and an attempt is made to
explain more clearly the relations of the Father, Son, and
Spirit, to each other, and to the Trinity as a whole.
[Athanasian Crebd.] This creed and the Nicene form
to the present day the generally-received symbols of the
orthodox faith respecting the Trinity.

In the seventh century a difference arose between the
Greek and Latin churches on the following point :—The
Latin church had received the Nicene Creed, and had
added to it a declaration respecting the Holy Spirit, which
agreed for the most part with the Constantinopolitan addi-
tion to the same creed. But while the latter represented
the Spirit as ' proceeding ' only ' from the Father '

( ri U rod
Trarpic inrapivoutvov), the Latins held that the Spirit pro-
ceeded ' both from the Father and the Son' (a patre filioque),

and the addition ' filioque ' was confirmed by the council
of Toledo, in Spain, in the year 589. After several fruitless

attempts to accommodate the difference, the result was,
that at the separation between the Greek and Latin
churches, in 1054, each retained its own form of the clause.
[Greek Church.] Between this period and the Reforma-
tion there is little worthy of notice in the history of the
doctrine. As the Nicene Creed had refined upon the
Bible, and the Athanasian on the Nicene, so the school-
men refined on the Athanasian Creed, not without serious
consequences to themselves. Abailard was compelled by
the synod of Soissons (1122) to bum his book ' De Trim-
tate ' with his own hands, on account of its alleged Sabel-
lianism, and several other schoolmen were condemned for
Sabellianism or Tritheism.

At the Reformation the Protestants in general
the doctrine of the Trinity as set forth in the Atl
Creed. About the same time the rise of Socinianism gave
a new form and strength to Anti-Trinitarian opinions.

Other religions present traces of a doctrine somewhat
resembling the Trinity ; as, for example, in the Trimurti
of the Indians (Bramah, Vishnu, and Shiva), the Triad of
the Egyptians (Kneph, Neith, and Phlha), and the Scan-
dinavian triad of Odin, Braga, and Freia. All these triads

however seem to have reference to a supposed threefold

form of the powers of nature, while the Christian doctrine

of the Trinity rests entirely upon an historical basis, namely,
the testimony of Scripture.

Most of the writers on the Trinity worth consulting are
referred to in the works mentioned in the following list:

—

Doddridge's Theological Lectures, in Kippis's edition of

his works; Watson's Theological Institutes; Dr. J. P.
Smith's Scripture Testimony to the Messiah; Wardlaw's
Discourses on the Socinian Controversy ; Yates's Vindica-
tion of Unitarianism ; the Church Histories of Mosheim
and Neander ; Hahn's Lehrbuch des Christlichen Glau-
bens ; Hagenbaeh, in Ersch and Gruber's Kncyhlopadie, art.

' Dreieinigkeit.'

TRINITY COLLEGE, CAMBRIDGE. Two colleges

formerly existed upon the site of Trinity College : the one
named Michael House, dedicated to Michael the arch-

angel, was founded in 1324, by Harvey de Stanton, chan-
cellor of the exchequer to King Edward II. ; the other was
King's Hall, founded in 1337 by King Edward III. Both
were resigned into the king's hands in 1546 by the re-

spective masters, and their lands in the same year made
part of the endowment of a new college founded by King
Henry VIII., under the name of Trinity College. The king
appointed his college to consist of a master and sixty fel-

lows. Queen Mary added to the endowment the rectories

of Eversham, Kendal, and Kirkby Lonsdale in Westmore
land, and of Sedburgh and Aysgarth in Yorkshire, then

producing a revenue of about 351V. per annum, tor the

maintenance of twenty scholars, ten choristers and theii

master, four chaplains, thirteen poor scholars, and two

sizars. Several other scholarships have been added
; the

present number is sixty-nine.
^
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The government of the college is vented in the master

and the eight senior fellows ; and to such of the senior

fellows as are absent, the resident fellows next in order of

seniority are considered as deputies. The Fellows are

chosen from the scholars, who are ineligible if they are

M.A., or of sufficient standing to take that degree. All

are required to go into priest's orders within seven years

after they commence Masters of Arts except two, who are

appointed by the master, and permitted to remain laymen.

The one is supposed to study law, the other physic. Any
person who is a British subject is eligible to a fellowship in

this college ; and all the fellowships are open without any

exception. The scholarships are also open, but two or

three are usually filled up annually by scholars chosen

from Westminster School ; and one of 50/. per annum,
founded by Mr. Newman, is to be given to a native of

Kent or Cambridgeshire alternately.

The exhibitions of this college are as follow :—four, Dr.

J.e\vis, 61. 6». per annum each to four scholars, natives of

North Wales : one, Mr. Elwes, 61. for a scholar appointed

by the master ; five, Mr. Perry, 13/. per annum each, to

scholars from St. Paul's School, London ; three, Mr. Jeston,

61. 13*. 4d. each, for poor scholars ; one, Mr. Hope,

3/. 8*. Sd., for scholars from Lynn 8chool ; two, Lady
Vemey (estate at South Littleton), for scholars from Cran-

brook or Warwick school.

Lady Campden founded several exhibitions from St.

Paul's School to Trinity College, some of which are 100/.

per annum, and others of 70/. per annum ; they are selected

by examination from the foundation scholars of St. Paul's

School.
Various benefactions to the amount of 136/. are con-

solidated and divided among the resident sizars ; to whom
also all noblemen pay two guineas and fellow-commoners

one guinea each per quarter. There are also sixteen sizars

upon the foundation, who are entitled to commons, rooms,

and the principal part of the emoluments ; to these the

subsizars succeed in the order of their places in the classes

at the annual examinations.
Numerous annual prizes are distributed in this college,

chiefly for literary compositions.

There are sixty-five pieces of ecclesiastical preferment

in the gift of Trinity College, rectories, vicarages, and per-

petual curacies ; eight of which are in Bedfordshire, two
in Buckinghamshire, eleven in Cambridgeshire, one in

Durham, two in Essex, four in Hertfordshire, one in Lei-

cestershire, three in Lincolnshire, one in Middlesex, six in

Nottinghamshire, four in Norfolk, one in Northumberland,
one in Staffordshire, one in Suffolk, one in Warwickshire,

three in Westmoreland, one in the Isle of Wight, and thir-

teen in Yorkshire. Three of the advowsons now vested in

Trinity College belonged to Michael House, and five to

King s Hall.

Among the many eminent persons who have been edu-
cated at Trinity College are Robert Devereux earl of
Essex, Sir Robert Cotton, Sir Henry Spelman, Lord Chan-
cellor Bacon, Sir Edward Coke, Dr. Donne, John Ray,
Francis WiUoughby, Dr. Isaac Barrow, 8ir Isaac Newton,
Roger Cotes, Abraham Cowley, John Dryden, Andrew
Marvel, and Dr. Conyers Middleton. Among the more
eminent Masters of this college have been Archbishop
Whitgift, Bishop Wilkins, Bishop Pearson, Dr. Isaac Barrow,
and Dr. Richard Bentley.

Trinity College is situated between St. John's and Caius
College, occupying the space between Trumpington Street

and the river Cam. It consists of two large courts of un-
equal dimensions : the larger court is about 630 yards in

circuit ; the west side, which is the longest, is about 174
yards ; the east side about 163 yards, the north 145, and
the south about 141. This court is entered from Trump-
ington Street by a turretted gateway, said to have been
formerly the entrance to King's Hall. The inner court is

called Neville's, from Thomas Neville, master of the col-

lege and dean of Canterbury, by whose benefaction the
principal part of it was built. The library, which now
forms the west side, is of later date, and was designed by
Sir Christopher Wren ; it is the only part of the College

that has any architectural pretensions. A third court,

adjoining Neville's court, was completed in 1825. There
is now accommodation within the college walls for about

230 persons.

The chapel, which was begun by Queen Mary, and
finished by Queen Elizabeth, is above 200 feet in length.

in the ante-chapel is a statue of Sir Isaac Newton, by Bon
biliac, presented to the Society by Dr. Smith, who mac-

ceeded Dr. Bentley as master; and a bust of Poraoa, b*
Chantrey.
The hall, which is about 100 feet in length, is in the

mixed style of architecture which began in the reign at

Henry VIII.
The master's lodge, which contains several

apartments, has always, since the time of Queen 1

(who was herself lodged in King's College), been the

dence of the king when the university has been how
with a royal visit; and the judges always lodge there
during the assizes. The sash-windows which dtsfinred
this part of the court have just been taken out, and the

lodge has been restored so as to make it harmonize with

the general appearance of the great court.

The master is appointed by the crown, and the king a
visitor of the College, exceptingwith respect to the master
who is visited by the bishop of Ely.

The copy of the statutes in the Trinity library, which
the library-keeper believes to be the earliest prtniid, been
the date mdcclxxiii. The statutes are printed in the
' Second Report from the Committee on the Education of

the Lower Orders,' 1818, vol. iv„ pp. 363-403, from MS.
Donat. Brit. Mus. 659.

The number of members on the boards, March 12, 1&42.

was 1797.

(Lysons's Magna Brit., Cambr., pp. 125-129; Coie>
MS. Volume, Bnt. Mus., xlv., pp. 219-363; Cambr. Umr.
Calendar, 1842.)

TRINITY COLLEGE, OXFORD. This collegewu ori-

ginally founded and endowed by Edward III., Richard VL,
and the priors and bishops of Durham. As it was under
the patronage of the bishops of Durham, it obtained the
name of Durham College, though dedicated from the be-

ginning to the Holy Trinity, St. Mary, and St. Cuthbert.
At the Reformation it was suppressed. Sir Thomas Pope.
Knt., of Tittenbanger in Hertfordshire, 20th February.

1554-5, purchased the site and buildings of Dr. George
Owen and William Martyn, to whom a grant of them had
been made a short time before from the crown, and be
founded the present college, dedicated to the * Holy and
undivided Trinity,' for a president, twelve fellows, and
twelve scholars.

The founder directs that the scholars shall be cboaen

from his manors ; but if no such candidates properly qmh -

fled appear on the day of election (Trinity Monday',, that

then they shall be supplied from any county in England

;

not more than two natives of the same county can be fel-

lows at the same time, except Oxfordshire, of which couetj
five ure allowed.

There is also a scholarship, nearly coeval with SirTboaw
Pope's foundation, founded by Richard Blount, Esq-, of tar

city of London, who was connected by marriage wkh tfc«

founder ; an exhibition called the Unton Pension, givwi

by Thomas Unton, clerk, of Drayton in Shropshire, in 1693;

a second, called the Tylney exhibition, granted by Frederic

Tylney, Esq., of Hants, in the year 1720 ; and a third, fcy

the Rev. Edward Cobden, D.D., archdeacon of Loodoi.
who, by will dated April, 1784, bequeathed the sum si

400/. to a certain fund of Winchester College, called the

Superannuate-fund, to the intent that the interest thereof

might be applied to found an exhibition in Trinity CoUeyr.
Oxford, for the advantage of the superannuate schohfs of

Winchester College aforesaid. This exhibition baa beea
augmented from time to time by the liberality of the war-

den and fellows of Winchester College.

The benefices in the patronage of this college consul of

the reetory of Farnham, and the vicarages of Navestodt
and Waltnam Magna, in Essex ; the rectories of Oarsiaf-

ton, Oddington, and Rofherfield Grays, in Oxfordshire; t»»

donative of Hill-Farrance in Somersetshire ; and the rectory

of Barton-on-the-Heath in Warwickshire ; with the lec-

tureship of St. Nicholas Abingdon, in Berks.

Among the more eminent persons educated in this col-

lege are,—Sir James Harrington, the author ofthe 'Oceana;'
John Selden ; John Evelyn

; Archbishop Sheldon ; QuJ-
lingworth ; Derham, the author of the * Physico-Theolon
the first Earl of Chatham ; Lord North ; and Thomas War-
ton, the author of the • History of English Poetry.'
The original buildings of this college were those '

belonged to Durham College, and were repaired by
Thomas Pope for the use of his society. They consisted
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principally of a low quadrangle, with the hall, library, and
chapel. About the beginning of the seventeenth century
Dr. Kettel, then president, added garrets to part of the quad-
rangle, and erected some buildings near the kitchen, at the

north end of the hall. During the great rebellion however
the buildings became ruinous ; and in 1664 Dr. Bathurst,

then president, began his extensive designs with repairing

his lodgings on the east side of the quadrangle, which he
afterwards completed in 1687, at his own expense. Soon
after a new court of three sides was projected in the Fel-
lows' garden, the north side of which was finished in 1667-

The west side was not completed till 1682 ; nor the south
till 1728. Sir Christopher Wren was the architect em-
ployed on this court. The hall, on the west side of the

first quadrangle, originally that belonging to Durham Col-

lege, having fallen into decay, was rebuilt in 1618. The
library, though it has undergone various changes, is in sub-

stance the oldest part of the college, having been erected

in 1370. The present edifice of the chapel, originally that

of Durham College, was erected between 1691 and 1694.

The bishop of Winchester is the visitor of this college.

The number of members on the books, December 31,

1 8 ll , was 296.

(Chalmers's History of the Colleges and Halls ofOxford,
yoI. ii., p. 341-367; Ingram's Memorials of Oxford, vol. ii.

;

Oxford Univ. Calendarfor 1842, p. 310-315.)

TRINITY HALL, CAMBRIDGE, was founded in 1350,

liv William Bateman, bishop of Norwich. It is now more
peculiarly appropriated to the study of civil law, and has

twelve fellowships open to persons of every nation and
country without restriction.

Bishop Bateman, the founder and noble benefactor of this

institution, originally intended to found twenty fellowships,

bnt dying before the foundation was completed (a.d. 1355,

at Avignon), his gift was only sufficient for the mainte-

nance of a master, three fellows, and two scholars. The
nine remaining fellowships were founded by the following

benefactors : two by Simon Dalling ; three by Bishop Nix
;

one by Robert Goodnape ; one by Dr. Hawke ; one by Dr.

Mows? ; and one by the college. It is usual that ten of

the fellows should be laymen and two in holy orders. Gra-

duates in Arts, not of less standing than within one year of

the time of incepting as M.A., and students of three years'

tending in civil law, are eligible.

There are also fifteen scholarships belonging to this hall,

namely : three of the first class, of fifty guineas a year

each ; three of the second class, of thirty guineas ; and
nine of the third class, of twelve. These scholarships are

awarded, according to merit, to undergraduates who distin-

guish themselves at the college examinations in the Lent

and Midsummer Terms of their first year, and are tenable

during residence.

There is likewise a provision, worth about 30/. a year,

for a chapel-clerk, who is usually selected from the more
distinguished of the scholars.

The benefices in the gift of Trinity Hall consist of the

curacy of St. Edward, in Cambridge ; the vicarage of

Wothersfield, in Essex ; the vicarages of Fenstanton-cum-

Hilton, Hemingford Grey, and Great Stukeley, in Hun-
tingdonshire ; the rectory of Swannington and vicarage of

Woodalling, in Norfolk ; and the curacy of Cowling, with

Bm rectory of Kentford and vicarage of Gazeley, in

Suffolk.

Among eminent persons who have been members of

this society are Stephen Gardiner, bishop of Winchester

;

;1 Horsley, bishop of St. Asaph ; and Philip Dormer,

! Chesterfield.

; college, which is situated near the river, between

. Hall and Gerrard-hostel Lane, consists of a small

: court faced with stone. The old hall was demolished

1742.

The number of members on the boards of this hall,

March 12, 1842, was 143.

A Copy of the statutes of this foundation is preserved in

the Harleian MS. 7029. p. 385.

Usons's Magna Britannia, Camb., pp. 108. 109 ; Camb.

Univ. Calendar, 1842; Cole's MS. Collections, Brit. Mus.,

vol. vi., p. 84, et sen.)

i\TY HOUSE OF DEPTFORD STROND, THE
)RATION OF—its full title is, ' The Master, War-

dens, and Assistants of the Guild, Fraternity, or Brotherhood

or the Most Glorious and Undivided Trinity, and of Saint

Clement, in the parish of Deptford Strond, in the county

of Kent'—an institution to whose members is intrusted

the management of some of the most important interests

of the seamen and shipping of England. Its duties and
powers will best appear by a review of its history, and of
the royal charters, grants, and several statutes under which
the same exist. The earlier records, together with the
house of the corporation, were destroyed by fire in 1714,
so that the origin of the institution can only now be in-

ferred from usage and the occasional mention of its pur-
poses in documents of a later period. It seems however
certain that the increase of shipping and the use of

vessels of great burden having augmented the importance
of a correct knowledge of the intricacies of the navigation
of the channels leading into the river Thames and of the
river itself, an association of seamen was formed for the
purpose of forwarding and assisting the attainment of that

object. It was material also that this knowledge should
be solely possessed by British subjects ; and probably this

was present to the mind of Henry VII., who, when earl of

Richmond, with a very inferior fleet, had crossed the Eng-
lish Channel from Harfleur, and effected a landing at

Milford Haven, without molestation. That king be-
stowed great, care upon the improvement of the navy, and
it is presumed that with him originated the scheme, after-

wards carried into effect by his son Henry VIII., of form-
ing efficient navy and admiralty boards, which then first

became a separate branch of public service. During the

reign of Henry VIII. the arsenals at Woolwich and Dept-
ford were founded ; and we learn from Stowe that the

Deptford-yard establishment was subsequently placed under
the direction of the Trinity House, who likewise surveyed
the navy provisions and stores. The earliest official docu-
ment now extant is a charter of incorporation made by
Henry VIII. in the 6th year of his reign. The first master
acting under it was Sir Thomas Spert, commander of the

famous ship called Henry Grace-ii-Dieu, built by Henry VII.

An exemplification of this charter was granted by George II.

in the third year of his reign. In it Henry says, ' We, on
account of the sincere and entire love and likewise devotion

which we bear and have towards the most glorious and undi-

vidable Trinity, and also to Saint Clement the Confessor,

have granted and given license, for us and our heirs, as

much as in us is, to our beloved liege people and subjects,

the shipmen or mariners of this our realm of England, that

they or their heirs, to the praise and honour of the said

most glorious and undividable Trinity and Saint Clement,
may of new begin, erect, create, ordain, found, unite, and
establish a certain guild or perpetual fraternity of them-
selves and other persons, as well men as women, in the

palish church of Deptford Strond, in our county of Kent.'

The brethren are by the same charter empowered from
time to time to elect one master, four wardens, and eight

assistants, to govern and oversee the guild, and have the

custody of the lands and possessions thereof, and have au-

thority to admit natural-born subjects into the fraternity,

and to communicate and conclude amongst themselves

and with others upon the government of the guild and all

articles concerning the science or art of mariners, and make
laws, &c. for the increase and relief of the shipping, and
punish those offending against such laws ; collect penalties,

arrest or distrain the persons or ships of offenders, accord-

ing to the laws and customs of England or of the Court of

Admiralty. The charter also grants to the corporation all

liberties, "franchises, and privileges which their predecessors

the shipmen or mariners of England ever enjoyed.

It is supposed that prior to the incorporation by Henry
VIII. there was a station belonging to the association of

seamen near the entrance of the river, for the purpose of

supplying pilots to vessels inwards, as well as one at Dept-
ford or London for the supply to vessels outwards.

On arriving at the reign of Queen Elizabeth it is

impossible not to be struck by the wisdom and foresight of

the measures taken by that queen through the agency of the

Trinity House for the purpose of forwarding the interests

of the sea service, measures the more to be regarded when
brought into contrast with those of some of her successors.

In the first year of her reign she recognised all the rights

and immunities of the corporation (reciting in a charter

confirming the same certain giants from King Edward VI.

and Queen Mary) ; and in the 8th year of her reign an act

was passed enabling the corporation to preserve antient

sea-marks, to erect beacons, marks, and signs for the sea.

and to grant licences to mariners during the intervals of
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their engagement* to ply for hire as watermen on the river

Thames. This act describes the members of the corpora-

tion as ' a company of the chiefest and most expert masters
and governors of ships incorporate within themselves,
charged with the conduction of the queen's majesty's navy
royal, and bound to foresee the good increase and mainte-
nance of ships and of all kind of men traded and brought
up by watercraft most meet for her majesty's marine ser-

vice ;' and after reciting the destruction of steeples, woods,
and other marks on the coasts, whereby divers ships had
been lost, to the great detriment and hurt of the common
weal and the perishing of no small number of people, pro-
hibits the destruction of any existing marks after notice,

under a penalty of 100/., a very heavy fine in those days.

An important question arose in the reign of James I.,

whether the words of the act of the 8th Elizabeth included
lighthouse*, which it would seem had not been introduced
in England at the time it was passed : it appears to have
been held by the two chief justices, 1 James I., that they
did (4 Inst., 149). Nevertheless, in 1616, Sir William Era-
kine and Sir John Meldrum having applied for a patent to
erect lights at Winterton, the corporation of Trinity House
petitioned against it on the ground that they alone were en-
titled to make such erections, and the privy council decided
in their favour. The kinghowever was prevailed on to refer
the matter to Sir Francis Bacon, then attorney-general, who
reported his most able opinion in these striking words :

—

' That lighthouses are marks and signs within the meaning
of the statute and charter. That there is an authority
mixed with a trust settled in that corporation for the erect-
ing ofsuch lighthouses and other marks and signs from time
to time as the accidents and moveable nature of the sands
and channels doth require, grounded upon the skill and ex
perience which they have in marine service, and this autho
rity and trust cannot be transferred from them by law, but as
they only are answerable for the defaults, so they only are
trusted with the performance, it being a matter of an high
and preeious nature, in respect of the salvation of ships and
lives, and a kind of starlight in that element.' This was
read in council, and on the 26th March, 1617, an order
was made reciting it, and ' that their lordships found
further cause to be confirmed in their first opinion that the
masters of the Trinity House of Deptford Strond ought
solely to have the erecting and disposing of all such sea-
marks and signs, and that no other person ought to inter-
meddle therein ; which their lordships did this day declare
in council as the opinion of the board, with a saving still to
his majesty's further pleasure. But withal straitly admo-
nished the said masters of the Trinity House upon their
duties, that as they were only trusted, aud all others ex-
cluded, they should be c.areful to discharge that trust
which the state bad reposed in them, and that in all places
needful they should cause to be speedily and timely set up
such lights and other sea-marks and signs as may serve for
the safe direction of sea-faring men upon any of his
majesty 's coasts whatsoever, that the lives, ships, and goods
of his majesty's subjects, friends, and allies may not be in
danger of perishing through their negligence or want of
care.' King James probably disapproved of this decision,
because it went to preclude him from exercising that
lucrative trade in the sale of monopolies and patents
which formed so principal a grievance of his reign. Ac-
cordingly very shortly afterwards, Sir Francis Bacon hav-
ing been made lord keeper, the same point of law was
referred to Sir Henry Yelverton, then attorney-general, and
such of the king's counsel as he might think proper to call

to his assistance.

The result was the following report, more satisfactory
perhaps to his majesty, but the cause, in aftertime, of
much evil, loss, and expense to the nation, because the
management of several lighthouses was in consequence
granted to individuals. After stating the circumstances,
the Report, which is dated 4th June, 1617, goes on 5—

' We herein certify our opinion to your lordships

:

' 1. That lighthouses are signs and marks within the
meaning of the statute aforesaid.

• 2. That there is an authority given by the statute to
the Trinity House, to erect such lighthouses if they think
fit, and a trust reposed in them to do it if they will.

' 3. That they of the Trinity House cannot transfer tins
authority to any other.

* But we are of opinion that the authority given to the
Trinity House by ths statute 8th of Elizabeth, taketh not

away the power and right which was and still is in IW
Crown by the common law to erect such house*. Far
that statute is made wholly in the affirmative, that they of

the Trinity House shall and may erect such lights and
marks at sea, but excludes not his majesty. Ana w* ai»

informed that since the statute, both in the time of t*
majesty and of the late queen, there have been some light-

houses erected by authority from the crown.
' And therefore, howsoever the ordinary authority and

trust for the performance of this service is committed to

the said corporation alone, as persons of skill and trust to
that purpose, yet if they be not vigilant to perform it in

all places necessary, his majesty is not restrained to pro-

vide them according to his regal power and justice. foe

the safety of his subjects' lives, goods, and shipping in all

places needful.'

In the 36th year of her reign Queen Elizabeth, but
partly it would seem at the praiseworthy instance and bj

the aid of Lord Howard of Effingham, her high admire*,

made a grant to the corporation of the lastage and ballast-

age of all ships in the river Thames and of the beacons**
and buoyage upon the coasts of the realm which had pre-

viously afforded a considerable source of revenue to the

lord high admiral. The grant recites that he had sax-

rendered into the queen's hands the lastage and baJlaxtaxs

of all ships coming into or being in the Thames, and sLc
the right to erect and place beacons, buoys, marks, a»l

signs for the sea, on it or on the shores, coast*, uplands,
or forelands near it, and besought her to grant all powea
respecting these matters to them. And it then proceed* :>>

grant the same and all fees relating to them in the fuller

manner to the corporation for ever.

James I. soon after hjs accession granted a charter
confirmation dated 1604. What else he did baa already
been stated, and by him and his successors various patent*
for and leases of lighthouses to individuals were at

different times granted. Charles II. also granted to (he
Trinity House a charter of confirmation, but in the 17th
year of his reign he granted the right of lastage and b*J-
lastage to one Colonel Carlos. This was the more extraor-
dinary, because by the recital in his charter of the grant ai
Elizabeth he recognized the right to be in the corporation

.

it was however conferred upon Colonel Carlos on the

assurance that it would not injure them, and the colonel
was to pay 1000 marks a year for it into the Exchequer.
The corporation resisted this grant successfully, and sooa
after Colonel Carlos surrendered it to the king, who rt-

granted it to the corporation for 31 years (Elixabetii

»

grant having been ' for ever*), with the addition of all tbi

waste lands bordering on the Thames from Staines Bridjt
to the Medway. This portion of the grant was howere
disputed by the City of London, and eventually the kuig
regranted rt as it had been granted by Elizabeth, except
that the fees and profits were expressly appropriated u.

the use of poor seamen, their wives, &c„ and the MMO
marks were reserved to Colonel Carlos. The grant con-
firms the exemption of the brethren and their servants,
&c, from all service, civil and military, unless by order of
the Privy Council. James II., who was much interested
in naval matters, granted a fresh charter, the one now
in force, in the first year of his reign. It recites the
former grant and charter, and declare* the body to be
a corporation, and that for the future it shall consist of one
master, and one deputy master, four wardens, and four
deputy wardens, eight assistants, and eight deputy assist-
ants, eighteen elder brethren, and a clerk. The meeur
nominated by the charter was Pepys, then secretary to Um
admiralty. It determines the mode of election of the**
officers, their continuance in office, and the mode of remov-
ing them from it, if necessary ; and declare* that all seems*
and mariners belonging to the guild shall be youajjtr
brethren. It directs the masters and wardens toexamine aer-i
boys of Christ's Hospital as shall be willing tobecame sea-
men,and to apprentice them tocommanders of ships. It also
enables them to appoint and license all pilots into and out
of the Thames, and prohibits under penalties all other per-
sons from exercising that office ; it also authorises the m-
poration to Bettle rates of pilotage, &c to hold court*.
&c, to punish seamen deserting, &c, and make laws a>
to their subject-matters not inconsistent with the laws oi
the kingdom. It also contains many provisions directed »o
the object of keeping the navigation of the channel* stem
from foreigners, and renders th* officer* of ths oorpcretxa
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liable to attend when required at the king's bidding.
Since that time several acts of parliament have been

'lie purpose of authorising the Trinity House to

connected with the pilotage, &c. of

may not be improper here to commemorate the very
important services rendered to the country by the corpora-
tion on two occasions during the late wars. At the time of
the mutiny at the Nore, in 1797, a member of the corporation
suggested to the first lord of the Admiralty the destruction
of the beacons and buoys in the river. The suggestion
was immediately adopted and a delegation of the brethren
was dispatched the same night to carry it into effect. It

accomplished with complete success almost in the
ew of the mutinous fleet, and every means were removed
which they might have been enabled in safety to make

eir way out to sea. The memorable declaration of the
erchants, bankers, &c, relative to the proceedings on

board our fleet, was also in consequence of a suggestion
made to the prime minister, at the same time by the same
member of the corporation. In 1803, when the invasion
from France was momentarily threatened and feared, the
shipping in the river and London itself appeared in the

greatest peril. The elder brethren, at the suggestion of
the then deputy-master, volunteered to undertake the
defence of the river. Their offer was accepted, and the
corporation exerted all their talent and influence to carry
it into effect. A corps of nearly 2000 volunteers was em-
bodied, entitled the ' Royal Tnnity-House Volunteer Ar-
tillery :' it consisted of members of the corporation and
other seafaring people, the then master, Mr. Pitt, being
colonel ; the deputy-master, Mr. Cotton, lieutenant-colonel

;

the elder brethren captains, and some of the younger
brethren lieutenants. Ten frigates lying in ordinary were
placed at their disposal: they were moored in a curved
line across the river in the Hope, where they formed, with-
out any practicable interval, a battery of nearly 200 guns.
The expense to the corporation on this occasion was at least

12,000/., besides individual subscriptions from the elder
brethren and other members of the corps to a large amount.
The various provisions in matters of pilotage under the

management of the corporation were repealed by the 6
Geo. IV., c. 125, entitled 'An Act for the amendment of
the law respecting pilots and pilotage, and also for the
better preservation of floating lights, buoys, and beacons,'
which recites the extent of the jurisdiction of the Trinity
House in regard to pilots to be, upon the river Thames,
through the North Channel, to or by Orfordness, and
round the Long Sand Head, or through the Queen's Chan-
nel, the South Channel, or other channels into the Downs,
and from and by Orfordness and up the North Channel,

id up the rivers Thames and Medway, and the several
eeks and channels belonging or running into the same

;

ntains a variety of minute regulations respecting the
lation, licensing, and employment of pilots, the rates

F pilotage, provisions for decayed pilots, the protection of
buoys, &c. At the present time however, besides those
under the jurisdiction of the Trinity House and of the lord
warden of the Cinque Ports, many independent pilotage
establishments exist in various parts of the kingdom, but
the expediency of subjecting all these to the sole uni-
form management of the Trinity House has been felt

for some time past, and will probably soon become the
bject of parliamentary enactment. The inconvenience

disadvantage resulting from the exercise of similar

"lrities vested in the hands of different parties had
felt with regard to the lighthouses on the coast,

era! of which were vested in private hands by the
wn ; while some had been in times past leased out by
corporation itself, the lights in both instances being

und to be conducted probably rather with a view to

private interest than public utility. By an act therefore of
the 6 & 7 Wm. IV., c. 79, passed 'in order to the attain-

ment of uniformity of system in the management of light-

houses, and the reduction and equalization of the tolls pay-
able in respect thereof,' provision was made for vesting all

the lighthouses and lights on the coasts of England in the
corporation of Trinity House, and placing those of Scot-
land and Ireland under their supervision. Under this
act all the interest of the crown in the lighthouses
possessed by his Majesty was vested in the corporation
m consideration of 300,000/. allowed to the Commis-
sioners of Crown Land Revenue for the same, and the

corporation were empowered to buy up the interests cf
the various lessees of the crown and of the corporation, tu
well as to purchase the other lighthouses from the pro-
prietors of them, subject in case of dispute to the assess-
ment of a jury. Under this act purchases have been made
by the corporation of the whole of the lighthouses not
before possessed by that body, the amount expended for

the purpose being little short of a million of money.
The annual revenue of the corporation is very con-

siderable, and is derived from tolls paid in respect of
shipping receiving benefit from the lights, beacons, and
buoys, and from the ballast supplied. The ballast is

raised from such parts of the bed of the river as it is ex-
pedient to deepen, by machinery attached to vessels, and
worked partly by the power of steam and partly by
manual labour. The remainder of the revenue pro-
ceeds from lands, stock, &c. held by the Corporation,
partly by purchase, partly from legacies, &c, and
donations of individuals. The whole is employed upon
the necessary expenses of the Corporation in constructing
and maintaining their lighthouses and lights, beacons and
buoys, and the buildings and vessels belonging to the Cor-
poration ; in paying the necessary officers of their several
establishments, and in providing relief for decayed seamen
and ballastmen, their widows, &c. Many almshouses have
also at various times been erected, which are maintained
from the same funds. The present house of the Corporation
is on Tower Hill ; the Trinity House was formerly in

Water Lane, where it was twice destroyed by fire. Of the
thirty-one Elder Brethren, eleven consist of noblemen and
heads of the government departments, admirals, &c, who
are styled honorary brethren

;
twenty are maritime com-

manders, selected from the several branches of the mer-
chant service, who have retired from employment, and
recently one has been chosen from the service of her Ma-
jesty's navy. The younger brethren (who are unlimited in

number) are or have been commanders of merchant-ships.
Neither the honorary members nor the Younger Brethren
derive any pecuniary advantage from their connection with
the Corporation. The present master is the duke of Wel-
lington. Mr. Pitt filled that office for seventeen years,
and King William IV. was master at the time of his acces-
sion to the throne. Formerly, according to Stowe, sea-causes
were tried by the Brethren, and their opinions were certified

to the common-law courts and courts of admiralty, such
cases being referred to them for that purpose. This is not
however the practice at present ; but two of the Elder
Brethren now sit as assistants to the judge in the court of
admiralty in almost all cases where any question upon
navigation is likely to arise. The various duties of the Cor-
poration are parcelled out among the wardens and different

committees appointed lor the purpose of discharging the
same. One of the most important of these is the Committee
of Examiners, before whom all masters of vessels in the

navy, as well as pilots, undergo an examination. The deputy
master and Elder Brethren are from time to time employed,
on voyages of inspection of their lighthouses and lights,

beacons and buoys, not unfrequently in most trying weather
and seasons ; and they are also oftcjn engaged in making sur-

veys, &c. on the coast, and reports on such matters of
maritime character as are referred to them by the

government. The sums paid to the deputy master and
Elder Brethren for their services are—to the former 500/.

per annum, and 100/. further as the chairman of all com-
mittees, and to each of the Elder Brethren 300/. per annum.
TRINODA NECE'SSITAS. This term, in Anglo-Saxon

times, signified the three services due to the king in respect

of tenures of lands in England for the repair of bridges, the
building of fortresses, and expeditions against his enemies.
All thelands within the realm were bound to contribute to

these three emergencies, on the principle of their neces-
sity for general convenience or safety ; and for this reason
every man's estate was subject to the trinoda necessitas,

whatsoever other immunities he might enjoy. Even in

royal grants to the Church of privileges and exemptions
from secular services, the right of requiring contribution for

these purposes was almost always reserved to the king.

(Seklens Janus Anglorum, i. 42 ; CoweU'a Interpreter, ad
vocam.)
TRINOMIAL, the algebraical name for an expression

which consists of three terms, as o + b + c, or ax — bx* +
bx*. [Term.]
TRIO'DIA (from rp.Ic, three, and iSoic, a tooth,, the
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name of a genus of plants belonging to the natural order

Graminacese. It has a racemose panicle; a 2-valved.

many-flowered, nearly equal calyx ; a 2-valved corolla, the

external valve being divided into three nearly equal teeth,

the middle one of which is straight. The species of this

genus of plants are principally natives of New Holland

;

one only is a native of Europe, and is also found in great

abundance in Britain.

T. decumbent, decumbent Heath-grass, has a panicle

with a few racemose spikelets ; calyx as long as the
flowers ; and the ligule a tuft of hairs. It is an abundant
plant on wet mountain-pastures, and on heaths and moors.
It is about a foot high, and is one of those grasses which
will grow abundantly on poor wet soils. Animals do not
however appear to be fond of it. According to Mr. Sin-

clair, the quantity of nutritive matter is small, which, com-
bined with its late foliage in the spring, and the little after-

grass it produces, does not render it a desirable plant for

cultivation even on poor soils.

TRI'ONYX. [Tortoisks.]
TRIPHANE. [Spodumknk.2
TRIPHA'SIA, a small genus' of plants of the natural

family of Aurantiaceae, of which the species are found in

the East Indies, Cochin-China, and China. The genus
was named by Laureiro, from rpi^afftoc, triple. The calyx
being 3-cleft, petals 3, stamens 6, rarely 5-8, filaments awl-
shaped, flat, anthers cordate, oblong. Fruit baccate, 1-3
celled ; seeds 1 in each cell. The species form thorny
shrubs with simple or trifoliate leaves. The fruit of T.
trifoliata is acid in taste, something like the orange, and is

both preserved and eaten as a fruit. It is sometimes cul-

tivated in gardens on account of the white sweet-scented
flowers and orange berries. It requires heat with turfy
loam and peat.

TRIPLE ALLIANCE means, in diplomatic language, a
contract entered into by a formal and solemn treaty be-
tween three different powers, by which each of the con-
tracting parties, by contributing its share to the execution
of it, is also entitled to a proportionate share of those
advantages which may be derived from it. Such a treaty
may be concluded either for defensive purposes, when
each power pledges itself individually to assist the other,
or the others in case of attack ; or it may be entered into
for an offensive object, when the contracting powers engage
to commence and carry on a war against a fourth party.
It has been discussed by several writers on international
law, whether two of the three contracting parties have a
right, after a triple alliance or treaty has been concluded
between them, to enter into separate stipulations in which
the third party does not participate and is not privy to.

This question has never been fairly settled, like many other
intricate questions in that obscure branch ofjurisprudence,
and in case of difficulty the strongest hand would establish

and maintain its own particular doctrine. Martens, how-
ever, one of the latest and most esteemed writers on the
subject, is of opinion that no separate stipulations can be
made without the consent of all parties, if three 'or more,
and that this doctrine is recognised by all civilised nations.
Powers allied by a treaty may in fact be considered as
partners, who as such "can enter into any agreements or
treaties with other parties, without these other parties be-
coming participators in the first contract. For instance,
this was the case in the late war, which resulted in the
destruction of Napoleon's empire. Russia and Prussia
concluded a treaty of alliance, defensive and offensive, at
Kalish, which Austria afterwards joined ; and this triple
alliance, or partnership, entered afterwards as such into
treaties under various conditions with Great Britain,
Sweden, and almost all European powers, without these
states however becoming parties to the original triple
alliance.

A great number of triple alliances, some resulting in
highly important events, are known in the history of the
middle ages as well as in modern times. There is one
however, which, if implicit faith could be placed in English
historians, and particularly in Hume, might most appro-
priately be called the negative triple alliance ; but as pro-
bably very few historical facts have been so much per-
verted and disfigured, it deserves a closer examination.

Charles II. of England, Frederick III. of Denmark, and
the United Provinces of Holland, over which John de Witt
at that time presided, were the contracting powers.
Charles's political character, as well as that of most of his

ministers, is too well known to require any coenmcrj'.

Frederick's strict honour and veracity have never been
impeached. It was on him that the two estate* of tbt

kingdom, in the fullest confidence in his personal integrity,

bestowed sovereign power. De Witt's profound Mfacsf;
and quickness of perception were proverbial at the tine
and nevertheless Hume, upon no other evidence than tin

word of Sir Gilbert Talbot, an English envoy in Oapea-
hagen, repeated by Bishop Burnet, calls King Fradarteft

conduct extraordinary, perfidious, and shameful; make*
Charles the injured sufferer ; and De Witt a deluded dt*p*

The facts drawn from the most authentic diplomatic *ourre»

are shortly these :—From causes best known to ntneetr.

Charles declared war against the United Province* in MB.
and was very anxious to secure the alliance of Denmerv
then the second naval power of the north. Sir GUben
Talbot received instructions for that purpose, and tmai
King Frederick willing to listen to his proposals, beeean*

the United Provinces had a short time before begun ma-

terially to disturb the Danish commerce on the coast &
Guinea, and had also made very unfair demands far the

expenses of the more than doubtful assistance which the;

had given Denmark during the last war with Swedes
Preliminaries for a treaty were soon agreed upon, andwen
signed on the 15th of May, 1665, by which Frederic!

pledged himself to assist England with twenty ship* of tht

line, upon receiving subsidies to the amount of 13CUXB
crowns per annum as long as the war continued. Aa tool

as these stipulations were signed at Copenhagen, Sir Gifter

forwarded them to London, to be ratified by Charles. To-

wards the end of June (the precise date is not known). Sr

Gilbert had an audience with Frederick, in which, accord-

ing to his own statement, he explained that it would tab
two months at least before an answer could be expected

from London.
In the mean time the Dutch, alarmed at this fornudatu

alliance, sent a special mission, under the direction of um
celebrated statesman Van Amerong, to Copenhagen, tu

induce the king to continue his friendship towards them.
offering at the same time full satisfaction for injuries thev
had done to the Danish commerce. This embassy arrived

about the same time that Sir Gilbert had the above-men-
tioned audience. Frederick, to gain time to see if tbr

preliminary treaty concluded with Sir Gilbert would be

ratified, or whether the rejection of it would leave him at

liberty to adhere to his former allies, appointed coownt-

sioners to treat with the Dutch at Bremen, for the pmryow
of settling the indemnity due to Danish merchant* forth*

spoliations committed on the coast of Guinea. On the Sat

of August a Dutch fleet of fifty merchantmen, returmar

from the Mediterranean, entered the port of Bergen a
Norway, and were on the following day joined by elevn
East Indiamen, all richly laden, to seek protection againt

the English fleet, then cruising on the coast, under com-

mand of Lord Sandwich, who thought this too good so

opportunity to fill the empty coffers of his king to let e

escape. He therefore dispatched Sir Thomas TMdinm.
with seventeen sail, ships of the line and frigates, to attack

and capture the Dutch fleet in a port which hitherto va>

neutral. He arrived in the outer port on the 11th of

August, and sent an officer on shore to ask the command-
ant. Colonel Cicignon's, consent to his intended outrcrt-

which was peremptorily refused. Sir Thomas then chrimrti

the fulfilment of the unratified treaty of the 16th of May.
which however contained nothing applicable to such a

case. Upon this Colonel Cicignon became doubtful bow
to act, and dispatched a messenger to the viceroy. General
Count Ahlefeld, for fresh instructions. The refusal was re-

peated by him in still stronger terms, and orders at the mat
time were transmitted to the commandant to defend tbt

Dutch fleet to the last in case an attack should be attempted.
Notwithstanding this, Sir Thomas Tiddiman made at

attack on the fleet (August 13th), and, by the Dutcfc

and Danes together, was beaten off with considerable loss.

King Frederick was highly indignant at the treatment he

had received from a power which had courted his alliance

;

and upon Sir Gilbert Talbot waiting on him to excuse th?

outrage, he cut him short, declaring that his negotiation
with king Charles were at an end. As soon as the news of the
Bergen affair reached London, Charles thought proper to

ratify the treaty of the 16th of May, and to send a special

envoy, Mr. John Clifford, with it to Copenhagen, who was
instructed to apologise for Lord Sandwich's conduct, and
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offer the king to remove him immediately from his
mmand, if that would be considered sufficient satisfaction

; Frederick : he was also the bearer of 1'rcSh instructions
i Sir Gilbert Talbot, to use his best endeavours to pacify
e king. In this however Sir Gilbert totally failed, and
offensive and defensive alliance was, about five montlis

(February 20, 1666), signed and ratified between
aark and the United Provinces. Sir Gilbert left

enhagen out of humour at his ill success ; and, upon
Ma return to England, asserted that the attack at Bergen,
for which he himself hail apologised and ottered satisfac-

tion to the kins, in presence of three distinguished states-
men (Schaek. Sehsted, and Klingberg), had been made in
conformity with a verbal agreement which Frederick him-
self had proposed during the audience which he gave to
Be envoy in June; adding at the same time, that he (King

i Frederick) would take good care that plenty of Dutch ships
[•should seek protection m his ports for the purpose of being
robbed, and the spoilsdivided between him and king Charles,

this falsehood had not found credit in numerous pam-
alets and histories of that period—if it had not been
peated by Bishop Burnet, then by Hume, and still more
ently on the floor of the House of Commons, upon a

no>t important occasion—it would scarcely be worth
rtiile to show the absurdity of it ; but as it is, a few words

suffice to prove that Hume has done gross injustice to
derick.

t. Sir Gilbert's assertion was promptly refuted and un-
nditionally denied in a publication written by Frederick's
etary, \V. Bering, printed at Paris in 1666, under the title

fatio de Bello Anglo-Danico ejusque Causis.' He
therein that he has the authority of his master, as
as that of the three above-mentioned witnesses, who
present at all the interviews which Sir Gilbert had

ith the king, to declare it false, and to defy Sir Gilbert to
-"Hice any proof for his assertion. This defiance re-

1 unanswered.
es opened the parliament at Oxford, October

before Sir Gilbert's return to England, and alludes
i speech to the Bergen affair as an unfortunate mis-
standing.

3. < 'an it be imagined that Frederick would enter into
important and treacherous an agreement with an envoy

~~e, without at least having his brother king to counte-
i him in his nefarious acts, and if this was the case,

iSirGilbert and Burnet pretend, there was no time (from
I end of .Tune to the 1 1th of August) to obtain Charles's
tification and afterwards to send the requisite orders to

! viceroy in Norway and to Lord Sandwich. But on this

abject Hume is silent.

4. If Frederick intended to enrich himself bv the
der of the Dutch merchantmen, why did he not after-

wards accept the satisfaction offered him by Mr. Clifford
^•nd Sir Gilbert Talbot, and then take the Dutch fleet for

itself ? But on the contrary, the fleet remained safe under
his protection at Bergen titl the middle of October, and

rthen sailed under a Dutch convoy for Amsterdam.
Finally, Frederick's positive refusal to enter into any

further negotiations with king Charles is not denied even
by Burnet, and Hume nevertheless asserts that ' the king
of Denmark, seemingly ashamed of his conduct, concluded
with Sir Gilbert Talbot, the English envoy, an offensive
'liance against the States, and at the very same time
1 resident at the Hague, by his orders, concluded an
ensive alliance against England.'

might truly be called a negative triple alliance,

ir Gilbert, clearly perceiving that his endeavours to
nraence negotiations were in vain, left Copenhagen

towards the end of October, 166"), and the treaty of alliance

etween the United Provinces and Denmark was signed
: the Hague on the 11th of February, 1666, under much

i favourable conditions to Frederick than those agreed
' Charles in the treaty of May, 1663.

He Papers in the Royal Archives at Copenhagen ;

es History of England ; Burnet's History 'of His
Times, 6 vols. 8vo., Oxford, 1823 ; Theatrum Euro-

10 vols, fol., Frankfurt, 1703 ; L. Holberg, Dan-
rhs Riges Historic, 3 vols. 4to., Kibbenhavn, 1735

;

ire de Dannemarc, par M. P. H. Mallet, 9 vols. 8vo.,
arts et Geneve, 1788.)
TRIPLICATE. [Ratio, p. 309.] In the common
rithmetieal sense, the triplicate of a given ratio is found

1 taking the cube of each of the terms of the ratio. Thus,
P. C, No. 1583.

when we say that two similarly formed solids, whose linear
dimensions are as 4 to 7, are in the triplicate ratio of 4 to

7, it is meant that the bulks of those solids are in the ratio
of 4 X 4 X 4 to 7 X 7 X 7, or of 64 to 343.
TRIPOD (tripos, rpi'jrouf) is any article of furniture

resting upon three feet, whence the name is given to
fables, chairs, moveable altars, and other articles of the
same kind. (Athen., ii., p. 49.) A chair or an altar of
this kind must be understood when we read that the
Pythia of Delphi gave her oracles from a tripod. We
find also mention of tripods containing a certain measure
of fluid (Horn., //., xxiii. 264), and in this case we have to
understand a bowl resting upon a pedestal with three feet.

The crater, or the vessel m which the wine was mixed with
water at the banquets of the antients, was very frequently
a tripod of this description.

The antients made much more frequent use of tripods
than we, and from their descriptions, as well as from the
numerous representations of tripods on medals, and from
the specimens still extant, we see that they were often
most tastefully ornamented and of the most exquisite work-
manship. They were usually of metal, but sometimes also
of marble, and appear to have been made as much for

mere ornament as for use. The tripod was connected with
the worship of several gods, and was one of their attributes

;

but there is no deity in whose worship tripods occur so
frequently as in that of Apollo. Accordingly the Pythia
gave her responses from a tripod, tripods were the most
common presents (donaria) to his temples, tripods were
given to the victors in the games which were celebrated in
honour of Apollo, and tripods appear on innumerable coins
which have any relation to the worship of that god. Some
antient tripods are preserved in the British Museum.
(Compare Dictionary of Greek and Roman Antiquities,

under ' Tripos.')

TRIPOLI is a country in Northern Africa, which extends
along the southern shores of the Mediterranean, from 11"

to 25° E. long. In this direction alone the boundary-line of
the country is tolerably well determined ; on all other sides
it is surrounded by countries which form portions of the
Sahara, or Great "Desert, or are unfit for cultivation.

Though Fezzan, which lies south of Tripoli, is governed
by its own chief, he is really dependent on the Basha
of Tripoli, as he pays regularly an annual tribute. If
this country is included, Tripoli extends on the road to
Bornou southward to the vicinity of the northern tropic,

or nearly 700 miles from the shores of the Mediterranean.
Along this road alone we are acquainted with the distance
to which the authority of the Basha of Tripoli extends
inland : on all other points we have no information at

all. We arc therefore unable to form any idea of the
extent of the country and its area.

About the middle of the coast-line of Tripoli is a wide
and open gulf, which the antients called the Greater
Syrtis, and is now the Gulf of Sidra or of Sert. The
Bedouin Arabs who inhabit the coast call itGiun el Kebrit,
or the Gulf of Sulphur. Cape Mesurata is on the west side

of it, and the town of Bengazi on the east ; the distance

between these places is, according to Beechey, 282 statute

miles. The circumference of the gulf, according to the

same authority, is 488 statute miles. Where it extends
farthest to the south, its depth does not exceed 120
statute miles. This gulf was carefully avoided by the

vessels of the antients^ and it is still avoided by vessels

sailing from Bengazi to Tripoli or Malta. The antient

writers, Strabo (xvii., p. 835, ed. Casaub.) and Pomponius
Mela (lib. i. 7), state that the dangers to navigation

were occasioned by the frequent occurrence of banks and
shallows formed by the flux and reflux of the sea, and
still more by this flux and reflux themselves. In fact

a great part of the coast of this gulf is so shallow as to

make the landing very difficult. But modern seamen are

at a loss to find out what is meant by the flux and reflux

of the sea, as it cannot be the effect of common tides,

which are so inconsiderable in the Mediterranean as not

to affect navigation. Captain Beechey has given a very

probable explanation ; he states that the sea sets into the

gulf, and that this inset is very great when the north and
east winds, passing over the Mediterranean, which is here

widest, blow strongly against the coast, and that small

vessels must have found it extremely difficult to avoid

being drawn into its vortex. Thus the flux is explained.

The reflux is nothing else, according to Captain Beechey
Vol. XXV,—2 K,
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than the reaction produced by the great body of water,

which by this indraught is accumulated within the gulf

during strong northern and eastern winds, and which is

driven by them over the low land surrounding the gulf

:

for au unbroken sweep of level ground, very slightly

raised above the level of the sea, extends on the west coast

of the gulf for 100 miles in length, and occasionally as

much as 15 in breadth. The reflux of the water, driven

over a tract of such dimensions, may well be considered

formidable. But the improved state of navigation has

stripped the Syrtes of the greatest part of their terrors.

Cnast-line and Harbours.—West of the town of Tripoli

the coast is low and sandy, and contains no harbour ex-

cept that of Old Tripoli, which is almost choaked up with

sand. Tripoli itself is a good harbour, having from 4 to 6
fathoms water, and being sheltered by a chain of rocks

which project from the north-cast angle of the town,

north-eastward, and by a shoal lying on the eastern side of

the entrance. The low and sandv coast continues east-

ward of the town as far as Cape Sciarra, and contains no
harbour. Eastward of Cape Sciarra the coast is higher,

and consists of rocky points and capes, with sandy bays

between them, a tew of which afford shelter for small

vessels. The port of Lebda (the anticnt Leptis Magna) is

now filled up, but there is a small place, called Mersa
T.igatah, a mile and a half to the west of the ruins of

Lebda, where small vessels find a shelter, except when the

wind is from the east. NearZeliten Point, which is rocky,

is a small cove called Mersa Zeliten. East of Zeliten the

coast is rocky and at times rises into cliffs. Along this

coast are several reefs of rocks which form Mersa Zoraig

and Mersa Gusser, small harbours which do not afford

shelter for shipping. Near Cape Mesuiata is a- line of

high rocky coast, forming three projecting cliffs, of which
the eastern is Cape Mesuiata, the Cephalus Promontorium
of Strabo. But trie entrance of the Gulf of Sidra is formed
by a low rocky point, and a mile south of it is the Bay of

Bushaifa, which has good anchorage in six fathoms water.

The west coast of Uie Gulf of Sidra, south of the Bay of

Bushaifa, and as far as Mersa ZafFeran, runs in an unbroken
line south, south-east, and east for nearly 150 miles. It is

very low and sandy, and a low ridge of sand-hills extends
parallel to the shores at the distance of from one to three

miles from them. Some parts of this coast are strewed
with wrecks, masts and yards, Sec, which shows that there
must be a great set of the sea from the north-east upon it,

as none of them are seen on the eastern shore of the gulf.

Mersa Zafferan is a small port, in which boats may find

shelter with all winds. A few miles east of it the coast

rises into cliffs. The high coast continues for nearly 30
miles, when it again sinks nearly to the level of the sea,

but has sand-hills a short distance from it. There are here
several small bays, and one in particular at Hamroah, in

which boats may find shelter. Five miles eastward of
Hammah the coast is hilly, but soon declines again to the
low sandy beach which continues to RasHow-y-jer, having
a range of hills about two or three miles from the coast.

Has How-y-jer is a bluff rock, which stands at the entrance
of a spacious bay, formed between it and a bold rocky
promontory called Bengerwad. In this hay ships may find
shelter from east to w est-north-west, and boats may land in

the sandy hay with almost all winds. Bengerwad is about
00 feet, high, but east of it the coast gets low, and small
sandy bays are formed between very low rocky flats, some
of which project a mile into the sea, and arc not more than
a foot above water. Towards the most southern extremity
is a low rocky islet, called Bushaifa. Sachrin, at the
bottom of the gull, is in 30° 16' N. lat. ; and hence the
coast trends to the north-east. From Sacluin to Gartubbah
is a sandy beach, but the general appearance of the coast
is hilly. Near Gartiibbuh is Mersa Braina, the only place
in the Gulf ot Sidra that is entitled to the name of a port

;

and here the protection is made by breakers. A rocky
point rum into the sea, and within this point there is

always safe landing. From Hraitra the coast trends north-
east by east; is rocky and slightly indented, and the shore
generally speaking is high and hilly. Itas Tabilha is a
bold promontory with a sandy bay on each side ol it. The
high rocky coast terminates opposite the rock of Ishail'a,

from which some reefs extend to the island of Gara, which
is small, but tolerably high and steep. The low coast,

which begins near Ishaifa, trends north-east to Nhawhan,
Tvml thence to the west of north to Carcora : it is sandv, and

does not offer a piace of refuge even for a boat • but •?

coast near Carcora is much indented, and there arr ti

small places somewhat sheltered by projecting pom' •

which offer protection for boats with northerly or emiUr

;

winds. From Carcora to Bengali the shore is law ir>.

sandy, but it rises as it recedes from the coast, and i» ea* * . .

with vegetation.

Bengazi, which is situated at the entrance ofthe Golf
Silra, has a safe port, which however is fast filling up r>

sand. [Bencazi.] The coast north of that port trend* i

general to the cast-north-cast as far as Cape Kas Sem. n- :

is low and sandy, with the exception of a few small hi. -

This coast has no harbour, except east of a rocky pronv.

tory near the ruins of the town of Ptolemcta, when- .

small bay offers a convenient landing for boats, execj-

with the wind on shore. A few miles east of Ptol«n» .

the mountains, which extend over the interior of Be-
come close up to the shore of the Mediterranean
steep precipices from 600 to 800 feet high. This part <

the coast, extending about 30 miles in length, it marr. -

sible both by sea and land, and terminates at Cape P..

Scm. Between this Cape and that called Rag el HitiJ -

a large open bay, in which is a small indentation ca
Mersa Susa Hammam, near which are the ruins of the u.

tient town of Apollonia. It has at present no hari»j .

but boats find some shelter beluud the islet that lie* m
the town. On the east side of Ras el Hilal is a bay at*

three-quarters of a mile deep, in which vessels may r.

with the wind any way from the southward to westwar.
The coast between Ras el Hilal and Cape Biyebura i» a.-

very high and rocky, but the mountains do not run in u-

unbroken line, as they do west of Ras Sem. being broken l.i

deep chasms, which extend far inland. Still the landing
very bad, except in a small sandy nook two milt s w*»s o

Cape Bujcbara. From Cape Bujebara the same rocky n j-.'

continues, but the ravines are few, and the mount >

somewhat farther removed from the coast. At Dema i» l

good roadstead, about a mile and a half off shore, and *r.m<

shelter for small craft close in shore with the wind finu
north-north-west to north-east. Cape Razat, or Kits'
which is east of Derna, is a vast promontory rising to .

considerable elevation : farther cast the coast grows loa.-

but continues rocky; it recedes to the south «i a* u
form a wide bay, called the Bay of Boinbah, which :

said to contain good anchoring-grouud. The boui»W-
line between Tripoli and Egypt is considered to bv ea-< •

the Bay of Bombah.
The coast-line of Tripoli probably exceeds a thou-"

miles, and hardly contains three or four harbours in wl:, .

vessels of moderate size can find tolerable shelter. T! i

is perhaps no other coast-line on the globe of equal cxtc.r

which is so little favourable to intercourse with countr y
by sea.

Surface and Suit.—We are very imperfectly acquaint •

with the interior of Tripoli. The western district*, or tin-,

w hich are situated west of the Gulf of Sidra, have ind
been traversed by several British travellers in th«ir V-
tempts to penetrate into the central countries of North* r
Africa, and thus the country has become known at least .

a few directions: but of the country surrounding the pi.

J

nothing is known except the districts contitruou* to i .

sea-shore ; and as to the countries east of the Giii.r of Si<J;

,

our knowledge extends hardly anywhere farther Hi. n

about 20 miles inland, if we except two oases, which ir;
situated far to the south, in the Desert.

ll'titerti licgiun.—Two ranges of mountains traver-
tins part of Tripoli from west-north-west to ea*t-*ou:;
east, miming nearly parallel to the sea. It is proliable tl .

-

their western extremities are connected with the NotW
range, the most eastern offset of -Mount Atlas. (Ani>
vol. iii., p. 32.] The northern of these two raiu:<»
is called the Ghurian, Gharian, or Wahryan range, and .•

visible from the sea, being only from 15 to 20 miles dista
•

from it. The southern range is supposed to be alnml .{

miles farther to the south, and is called the Sudan, <

Black Mountains, where it is traversed by the road leadin.
from Tripoli to Fezzan, the only part where it has b»-.
seen by travellers, and at this place it is within the Ut
tories of Fezzan. Within the boundary of Tripoli ii r
not been visited, but it is known that the commercial to,
of Ghadamis is situated within this ranee, and rattier •

its southern declivity. The name Black Mountains i* dt
rived from the colour, as nearly the whole of the rang* l.
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covered with lava and basalt. We arc better acquainted
with the Ghurian Mountain!), which, south of the town of
Tripoli, seem to have a considerable elevation, probably
however not exceeding 4000 feet above the sea-level. In
proceeding farther east the range lowers considerably, and
Its most eastern offsets, which occur about five or six miles
south-west of the town of Mesurata, terminate only in high
hill*. Several minor ridges branch off from the eastern
portion of this range on its northern side, and approach
i lose to the Mediterranean between Cape Sciarra and the
ruins of the town of Lebda. The most western of these
~inor branches is called the Tarhoona Mountains: it

rdly attains a thousand feet above the sea.

The country which is enclosed on the east by the Tar-
otrn Mountains extends southward to the base of the
urian range, and on the west reaches the boundary of
lis : it ia a low and level plain, about 60 miles long and
miles on an average width. It is by nature divided into

VO. sections, the fertile district and the desert. The fertile

district, called Mesheea, occupies only about J5 miles
ng the sea-coast, and the greater part of it is to the east
the town of Tripoli : its width nowhere exceeds five

lea. Though the soil is light and contains a great por-
tion of sand, and is destitute of rivers and springs, it pos-
sesses a high degree of fertility, which, by means of

ition, derived exclusively from tanks and cisterns, pro-
duces rich crops of wheat, barley, dhurra, and Indian corn.
The whole of the Mesheea is planted with palm-trees
arranged in long rows, which are kept in the finest order.
Tluir number is stated to exceed ten millions, and the
annual value of the produce of each tree is estimated at a

sh dollar. The plantations of olive-trees are also ex-
ten»i\e, and the oil is considered superior to the best oils of
Italy. There are several kinds ot oranges, of which the
sweet orange is reckoned finer than that of China. The
pomegranates, lemons, limes, figs, and Indian figs are
highly prized. There are two kinds of apricots, several

ports of fine plums, and some very high-flavoured sweet
crapes and peaches. Water-melons are particularly excel-
lent and plentiful. From November to March the country
is refreshed by abundant rains, which fill the numerous
Minks and cisterns; and in this season the thermometer
descends frequently to 40° and even to the freezing-point
in the night-time, whilst in the day it sometimes rises to 70°
and even higher. In the remainder of the year, and
especially from the middle of May to September, rain

fccurs rarely, and sometimes not a drop falls for several

months. Trie heat is then so intense, that even the hardy-

Arab, inured to the climate, at ten in the morning retires

from his work, and all his beasts of labour are put under
the shade. The heat abates nothing of its oppression till a
sudden cool breeze arises from the sea, which happens
regularly every afternoon during these intense heats ; but
the air brought by it from the sea is so damp that it rusts

all .sort of steel-work, even in the pocket, and wets a

n's dress entirely through in a few minutes. The
oors then retire to the terraces on the top of their houses,
here they sleep for hours. In this season of the year
strong land-wind sometimes blows incessantly for several
vs. Usually it lasts only for three or four days, but

sometimes, though not frequently it continues for ten or
twelve days. As it blows over the heated sands of the
desert, which lie south of the Mesheea, the heat of the
Itmosphere is increased to such a degree, that respiration
js rendered difficult, and death sometimes occurs. The air

ut the same time filled with burning sand, which darkens
the sky, and the natives wear a silk handkerchief tied over
the face when they walk the streets. In spite of this dis-

advantage the climate is very healthy ; no kind of disease

except ophthalmia is common, and many people are said to

reach the age of 110 and 130 years. The Mesheea is very
thickly peopled, so that the population of this district is

said to amount to 300,000 individuals. They live dispersed
over the country in isolated dwellings or in villages.

The Mesheea is surrounded on all sides, except the sea,

by a desert, whose surface consists of loose sand. This
nag sandy tract begins on the east on the banks of a
small river called Wady"m Seyd, and thence stretches west-
Word to the Ghurian Mountains, occupying nearly the
Whole of the space between the mountains and the sea
West of the town ot Tripoli. Its western portion has no springs

running water. Where it bo/ders on the Mesheea,
at the distance of several miles from it, the sand rises

in irregular hills, and is totally barren. But in approach-
ing the mountains small spots covered with shrubs and
grass occur, which afford pasture to the flocks of the Be-
duins, and near the base of the mountains the pasture-
grounds are 'nearly contiguous to one another, and fre-

quently interspersed with coin-fields. The eastern districts

of the Desert, or those near the Tarhoona range, are also

covered with high sand-hills, which reach to the base of

the mountains, but they are traversed by two small peren-
nial streams, called Wady Kamleh and Wady'm Seyd,
which run in rather narrow valleys, considerably depressed
below the general level of the Desert. These valleys are

covered with bushes, and between them corn-fields often

occur. Barley and dhurra are cultivated.

The Ghurian Mountains, south of Tripoli, occupy a tract

12 or 15 miles in width. The northern declivity appears
to be very irregular, several hills of basalt being dispersed

over their base. The mountains rise with a rather steep

ascent, but on the top they spread out in plains of moderate
extent, which are divided from one another by hills, many
of which have a conical form. The plains are in a high
state of cultivation. They are covered with com and
saffron fields, interspersed with olive-trees, but the elevated
situation prevents the cultivation of the palms. The
sides of the lulls, which are too steep for the growth of

corn, are planted with almonds, figs, apples, olives, and
vines. A considerable portion of this tract however is used
as pasture-grounds. The inhabitants of the Ghurian Moun-
tains live mostly underground, in caves which have been
dug for the purpose.

Farther to the east, and where the Tarhoona Mountains
branch off, the mountain-region sinks much lower and
assumes a different character. It is a table-land about 30
miles in width, which runs towards Cape Mesurata, and
only on its edges assumes the aspect of high hills or moun-
tains, especially towards the desert which lies north of it.

The greatest part of the surface of this table-land is a plain,

nearly level, whose soil is very stony, or covered with gravel,

and completely barren. But in the vicinity of the higher
grounds which enclose it on the north, it is furrowed by
depressions, or wadies, which are partly cultivated, and yield

good crops of corn, and the level grounds separating them
are covered with fine grass for sheep and camels.

The eastern portion of this table-land, in approaching
the Gulf of Siclra, splits into several short ranges of hills',

which fill up the space between Cape Sciarra and the town
of Mesurata, and in many places come close up fo the sea.

Thus a hilly tract is formed, which extends about 00 miles
from west to east, along the seashore, and from 5 to 6
miles inland, where it terminates on the plain of the table-

land. This tract is the best-watered district in Tripoli, as

several small streams which descend from the table-land

run through its valleys, and reach the sea after a course

of 6 to 8 miles, but there is always water in them. The
western district consists of a succession of hill and dale.

They possess a considerable degree of fertility, and produce
wheat, barley, and dhurra. In the eastern districts the

hills are separated from the sea by a level plain about two
miles wide, which in two places is interrupted by ranges
of low hills, so as to be divided into three plains of mode-
rate extent, which arc known as the plains of Lebda, Zeli-

ten, and Mesurata. The hills south of them are mostly

pasture-grounds, between which some corn-fields are found ;

but the plains themselves, which slope gently towards the

sea, are well cultivated. Thick groves of olives and date-

trees rise above the numerous villages, which are scattered

over their surface, and the intermediate spaces are either

covered with the most luxuriant turf or rich with abundant
crops of grain. The plains of Lebda and Mesurata
especially are distinguished by their rich crops of corn,

and large quantities of it are sold to the wandering tribes

living east of them or exported by sea. The cultivated

grounds in the plain of Mesurata extend along the shores

of the Gulf of Sidra as far as Bushaifa. A ridge of low
sand-hills separates the plains from the sea.

The country south of the table-land, extending to the

Sudah Mountains, contains a much smaller portion of cul-

tivated ground than that north of it. The greater part of

it is a complete desert. According to the scanty informa-

tion which we are able to collect from the works of the

few travellers who have traversed this tract, it appears that

its surface presents a succession of several wide depressions,

running from west to east, and terminating on the east m
2 K 2
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ihe low grounds which extend along the western shores of

the Gulf of Sidra. From each of these wide valleys smaller

valleys branch off, and penetrate a few miles into the

higher grounds, which enclose them. These higher

grounds are many miles wide, and rise rather steep above

the valley to an elevation of 400 to 500 feet. A large por-

tion of them is probably 1000 feet above the sea-level.

Their surface is neither level nor yet hilly. It presents

everywhere a useless waste, though it greatly varies in

aspect. At some places it is what the natives call a

tsahdr, or a level plain consisting of loose sand, without

either stones, rocks, water, or vegetation. Other tracts,

called sereer, are gravelly plains from which the sand has

been swept by the winds. The gravel is generally small

;

in some instances rounded as pebbles on the sea-beach, in

others sharp and pointed as if recently broken ; and a third

kind, which sometimes covers spaces of many miles in ex-

tent, is mostly composed of small stones which have a

shining exterior. In the sereers alone sand-hills are

found. A third kind of desert is called tcarr : it presents

a rough plain covered with large detached stones lying >n

confusion, and very difficult to pass over, as its surface is

much broken and interspersed with numerous rocks and
small hillocks. A few spots in these deserts are covered
with bushes. The few wells which are found on these

deserts are generally above 100 or even 200 feet deep, and
yet their water is bitter and brackish. The habitable por-

tion of this region is limited to the depressions above men-
tioned, where several villages are found close together,

whilst all the other parts are uninhabited. But even in

those districts which are far from the villages a few fields

are cultivated and produce barley and dhurra. The in-

habitants of the villages cultivate them, but do not ven-
ture to form agricultural settlements on them for fear of
the wandering tribes of the adjacent desert. These valleys

have generally a watercourse in the middle, in which
however water is found only for a few weeks in the year, as

the rains south of the Ghurian Mountains and the table-land
are far from being so abundant as north of them. The
greater part of the depressions is overgrown with shrubs,

and supply only pasture for camels, sheep, and goats.

The most fertile of them is that of Benioleed, which is

situated on the south of the table-land south of the Tar-
hoora Mountains. The warr which borders on the south
of the valley of Benioleed is covered with lava and colum-
nar greenstone, and is of great extent.

Country on the West and'South of the Gulf of Sidra.—
The region just noticed does not reach the western shores
of the Gulf of Sidra, being separated from it by a tract of
very low country, or rather by a marsh. This marsh begins
at Bushaifa, about 4 miles south-east of Mesurata, and ex-
tends along the sea-shore as farasGiraf, a distance exceed-
ing 100 miles. It reaches however the beach only in two
places, being separated from it by a narrow tract of more
elevated ground, which consists of small but irregular

heaps of sand, with occasionally a little vegetation on it.

The marsh is widest in its most northern part, between
Mesurata and Sooleb, which are 40 miles from one another.
In these parts it is from nine and ten to fifteen miles
wide. In approaching Sooleb it contracts to two or three
miles, but widens again farther south to four and five

miles. At the end of the rainy season, in March, nearly
the whole surface of this marsh is covered with water.

At the end of the dry season by far the greater part of it is

dry, but interspersed with numerous pools of water. Many
of these pools are some miles in extent. The surface of

the marsh consists of alternate layers of incrustations of
talt and of an alluvial deposit, and is entirely destitute of
vegetation. In some parts small shells cover the surface,
which renders it probable that the sea at times inundates
the marsh. In the most level part of the marsh many
places occur in which a solid crust, sometimes not more
than two inches or an inch and a half in thickness, covers
Jeep hollows, the lowest parts of which contain bitter and
stinking water several feet deep. This Circumstance ren-
ders the traversing of the marsh very dangerous. In this

extensive tract of country the habitable ground is limited
to two or three low hills, which rise within the marsh, and
on which date-groves are met with, and to three or four
places where the narrow tract along the sea is somewhat
wider, and consists of high ground covered with gra-s and
bushes, which afford pasture to sheep and camels. This is

the worst part of Tripoli bordering on the sea. Delia Cella

speaking of it, says, ' The country contiguous to thia |u.-f

of the Gulf of Sidra is flat and very little raised above V
level of the sea, and though the shores are lined with ta;.

'-

hills, they are for the most part shifting and frequrti'
.

dispersed by hurricanes. In winter the water* of the »-

are forcibly driven upon the African coast, and cum •

running from north to south greatly iucreasc the water a

the Gulf. I am disposed to think that under tht*e «
-

cumstances the sea, breaking down the sandy ramparU uj •

the beach, spreads itself over the adjacent plains, and mui.-

dates a considerable tract of the country. Thence it hii -

pens, that the large pools of salt-water, although disuTm.. J

in summer, form in winter one large and spaciou* !*'» .•

communicating with the sea as long as particular caii* •

keep up its level to a certain height. When these c»iih •

cease, the communication terminates, and the return •

heat promoting evaporation, the lake dwindles into &iri< -

rent pools, and the spots which the water had occupn :

remain marshy. But when their edges become quite dn .

abundant deposits of marine salt are formed upon thi n:.

The stratum of sand which covers these deposit* is no ut

stacle to this process; for the whole of the soil i* sanil.

and the porous qualities of these sands powerfully pf>
mote the evaporation of the salt-water beneath them.'
Though the Gulf of Sidra is enclosed by countries < -.

tirely barren and sandy, the tract which is found fiirtlx •

east, and which extends from Giraf (16° 30* E. Ion?.

Hudia ( 18° 30' E. long.), a distance of more than a hundr
miles, has a different character. Its surface in cenen' -

undulating, in a few places even rising into hulls. '1;

hills are mostly covered with shrubs and grass, afford. .

good pasture-ground for camels, sheep, and goats,

some of the lower tracts are fields'on which the Bedu:
the inhabitants of this coast, cultivate barley and dhur-

But there are no trees in all the tracts surrounding t.

Gulf of Sidra. In a few places there are lagoons n.

the sea, but they are not of great extent, and the on

marshes which are met with in this country are on t i .

.

banks of these lagoons.

The country occupying the bottom of the Gulf is n

'

much worse description. It extends from Hudia to Bn..-
(19° 4C E. long.), a distance of more than (X) miles. T
shores of the sea are lined with low sand-lulls, which h.

been accumulated by the northern wind from the >:

thrown up by the sea. Behind them, marshes frequcM
occur, or the ground is a rough stony plain, nearly with:

vegetation. In a few spots only bushes and grass are l.

with, and in these parts a few families of Bcduins w:v
about with a small number of camels, sheep, and jr.

Delia Cella asserts that in this part the Great Desert, or
'

Sahara, extends to the shores of the sea, as according iv :

observation no hills appear to lie between the sand-h.

and the desert. But Captain Beechey found that at a I:"

distance from the shore a continuous ridge of hills exti- •

which rise to an elevation of between 400 and 000 : >
•

'

above the sea-level, and are not composed of sand, but :

more solid material. The nature of the country south •

:

these hills is not known.
Respecting the climate of this region, it is observed 1

'

in winter the atmosphere after sunset is always very cl»i i .

and that there is usually a heavy deposit of dew. In •

mer however the weather is said to be excessively suUr.

.

Country east of the Gulf of Sidra.—This part of Trjj ,

is commonly called Barca [BarcaJ, and was known to v..

antients under the name of Cyrenaica. It comprehends t. .

country which, between 20° and 23° E. long., projects wi-
the Mediterranean nearly in the fonn of a semicircle, a

'

the countries lyinir south of it as far as about 20° N. lat. ».

is supposed that the greater portion of it is mountain' .

which is very probable, if the mountains which ilor -

mann had on his right in passing from Siwah to Au.-. .

constitute the southern edge of the region. In this t:>

the mountain region would extend over three degrvta a.-

a half from south to north, or about 230 miles. Its ex -
,

from west to east is nearly the same, as the western borv. •

lies near 20°, and its eastern near 25" E. long. The wv>\ i

.

border approaches 20° E. lone, within about 13 miles, j

the eastern is connected with the mountains which -

round the oasis of Siwah. On the north it comes clos* i

to the sea, between 21° and 25° E. long. ; on the i»e»t :! :

separated from the shores of the Gulf of Sidiu bv a ...

plain. This plain, which is called the Plain of lit-Hf .

.

from the town of that name, extends along the ca&:i..i

Digitized byGoogle



of the Gulf of Sidra, from Braiga to Ptolemeta, a
e of about 180 miles in a straight line. Its width

: greatly. It is not known south of 31° N. lat. ; but
• parallel it seems to be more than 20 miles across,

-the- north the mountain region approaches near the

and it grows narrower. At Bengazi it is 15 miles, at

_hcra 5 miles, and at Ptolemeta one mile and a half

e ; At a moderate distance from the last-mentioned
it terminates, as the mountain region in this part

close to the sea. The surface of this plain in its

mem districts is very uneven, as there appear extensive

0es of rocks rising to some elevation above the general
cl, and in other places, especially near the shores, the
untry is covered with sand-hills and swampy tracts,

riculture is here limited to a few plains of moderate
xtent, where dhurra and barley are grown ; but nearly

me v. hole of the country is fit for pasture-ground, and the

ocks of sheep, goats, and camels are large ; cattle are

only found in small numbers. North of Carcora (31° 3(y

. lat.) the soil is of better quality, and a large portion of
: plain is under cultivation. A great part of the country,
m Ghimenes to Bengazi, is encumbered by blocks of

one placed upright in long lines, which are crossed at

'~ht angles by others, so as to form a complete labyrinth

enclosures. This peculiarity appears to be occasioned
the nature of the soil, which, although rich and excel-

is covered with a layer of stone of various thickness,

ch it is necessary to break up and remove in order to
:

vate the soil beneath it. The surface of this country
much more regular, sloping gently from the mountains
ch extend east of it to the sea, and being only in a few
~es interspersed with hilly tracts of small extent. The
m however is furrowed by numerous ravines eonsider-

y depressed below its general surface, which traverse it

the direction from the mountains to the sea, and in the
>ny season carry down a great volume of water, but in

mmer they are dry, and it does not appear that there is

hi any part of the plain a perennial stream. The plain,

here it is not cultivated, is thickly covered with wood
' shrubs, and supplies good pasture. The sides of the

--tains and the ravines are likewise overgrown with
and exhibit a luxuriant vegetation. Wheat and

';y are extensively cultivated and are articles of export.

soil of the plain is a mixture of rock and very fertile

in, without any sand, and is capable of a high degree of

ductiveness. Along the sea there is a sandy tract

hich extends about half a mile inland, but with little

bour it gives an abundant produce. The first care of

e cultivator, says Beechey, is to turn up the sand and
read layers of faggots underneath; the sand is then
placed, and over it is sometimes spread a mixture of

rd and manure. Upon this the seed is sown, and care is

_n to keep the land irrigated by means of numerous
s of a foot only in depth. Thus the sand is soon ren-

ed so productive, that the Arabs prefer cultivating it, to

e trouble of clearing the rich soil beyond it. A portion

this sandy tract is used for plantations, of which those

palm-trees are very extensive. There are also grown
Ions and pumpkins, egg-plants, cucumbers, tomatas, red

and green pepper, and some other plants.

In this plain the rainy season commences towards the

ddle of January, and" continues with little interruption

the beginning of March. The rains are extremely heavy,

and the streets of the town of Bengazi during part of the

time are literally converted into rivers. The rain is accom-
panied with constant gales of wind from the north-east and
north-west. Showers are frequent in the months preceding
and following the rainy season, but during the summer
months they are very rare ; and as the heat is intense, the

bright irreen which the country exhibits after the rains is

changed into a dusky brown when the summer draws to a

dose.

The mountain region of Barca has only lately been
visited by some European travellers. The information

thus obtained appears to support the opinion that this ex-

tensive tract is an elevated table-land, with a surface gene-
ral hilly. Delia Cellaasserts that its general level maybe
tttimated at about 1500 feet above the sea-level. Beechey
»)i that two ranges of mountains are seen from the sea,

between Cape Ras Sem and Has Hilal, of which the

northern, or that nearest the sea, according to a trigono-

metrical measurement, is 1055 feet, and the southern 1992

I
fett above the sea.

As to its productive powers the region may be divided
into two sections, the dividing-line between which perhaps
lies a short distance east of the plain of Ghrenna, or the

antient Cyrene. The western districts are covered with hills

of tolerably steep ascent, which are separated from one
another by depressions, and occasionally a level tract. These
depressions, as well as most of the hills, are overgrown with
thickets of pine, cedar, laurel, laurestinus, carob, cypress,

myrtle, box, arbutus, and various other kinds of trees and
shrubs. In some places pines of considerable size occur.

A portion of the valleys and plains is under cultivation,

and produces plentiful crops of barley. The pastures of

these tracts are superior to those of any other part of Tri-

poli, and the number of black cattle are more numerous.
The larger number of those which are exported from Ben-
gazi to Malta and other parts of the Mediterranean come
from these districts. The vegetation is exceedingly luxu-

riant.

The ruins of the town of Cyrene are on the edge of a
range of hills about 800 feet in height, descending in ter-

races which are terminated by the level ground that forms
the summit of the second range beneath it. [Cyrene.]

East of the elevated plain of Ghrenna the nature of the

mountain region changes. The country becomes stony

and the soil arid. The vegetation is less vigorous, and
diminishes gradually as we proceed eastward. The trees

decrease in size, and are soon replaced by bushes, which
first cover the slopes of the hills : but gradually these bushes
and shrubs are interspersed with large tracts of stony

ground almost entirely destitute of vegetation. At last

only cypress bushes are met with on the sides of the hills,

with some juniper and myrtle. The ground in these pails

is extremely broken, and the numerous hills rise with very

steep declivities. This circumstance renders this part M
Barca less fit for pasture, and as agriculture is limited to

a very few spots of small extent, this district is much less

populous than those farther west ; it is however traversed

by the largest body of water found in Tripoli, the Wady
Elthroon, which flows from an immense fissure in the
mountains between Ras El Hilal and Cape Bujebira, and
brings a considerable volume of water down. Nearly
everywhere the mountains run up close to the sea, and the

narrow beach along their base is almost blocked up by
immense fragments of rocks, which have fallen down from
the adjacent heights. There occurs however a plain, se-

veral miles in length, in which the town of Derna is built.

This plain is narrow, being enclosed on the south by a
range of very steep and barren mountains, which are from
a mile to a mile and a half from the sea : it is of great

fertility, though only a small portion of it is cultivated and
planted with trees. If we may draw a conclusion from its

productions, the climate must be hotter than any other part

of Barca, as here alone plantains (Musa paradisaica) ace

cultivated with success. There are also extensive planta-

tions of date-palms, vines, pomegranate and olive trees
;

oranges, lemons, figs, apricots, and other fruits are also

abundant. A considerable portion of the country near the
town is cultivated with wheat and barley, and irrigation is

well understood. Beechey thinks that Derna has in most
respects a decided advantage over every other town in

Tripoli. A great quantity of honey is collected on the

rocky mountains south of the plain.

The interior of the mountain region, as already ob-
served, is not known. It is uncertain if it extends to the

mountain-range which was seen by Hornemann in passing

from Cairo to Fezzan ; or if, as it is represented on the map
of Pacho, it is separated from it by a wide and sterile de-

pression. The authority of the basha of Tripoli however
extends much farther south, as the oasis of Augila is

within the country governed by him or his deputies. The
mountain-range which lies to the north of this oasis runs
in an unbroken line east and west. It rises from the level

ground at its base abruptly, and consists of bare rocks

without the least covering of soil. Pacho discovered, three

days' journey west of Augila, an extensive depression,

which apparently had formerly been covered witli water
and formed a lake. Respecting the oases which are found
south of the mountain-range we shall only observe that

that of Augila [Vol. iii., p. 83] consists, according to

Pacho, of three oases, Augila, Ialloo, and Leshkerreh, of

which the two last mentioned are a short distance to the

east and north-east of Augila itself. All three, taken

together, contain a population of from 9000 to 10,000 in-
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dividual*. They are only forests of palm-trees, surrounded

by an immense plain of red sand. The wells are more than

twenty feet deep, and the water brackish. Dhurra and

barley and a little wheat are cultivated, but provisions,

consisting of corn, butter, and cattle, are imported from

Bengazi. The exports consist especially of dates and

ostrich feathers. Ostriches are numerous in the adjacent

desert. Three smaller oases oocur between Augila and the

southern extremity of the Gulf of 8idra, nearly equally

distant horn these places. The most western and largest

is called Maradeh. They are forests of palm-trees, sur-

rounded by hills of shifting sand. As they are too small to

afford sustenance to a population sufficiently numerous to

resist the attacks of the nomadic tribes of the desert, these

oases are uninhabited, but some families living in the

plain of Bengazi resort annually to them to gather the dates.

From the routes collected by Captain Lyon, it appears

that a considerable oasis, called Fuggha, is situated south

of the most southern part of the Gulf of Sidra. It seems

to be situated in the basalt mountains called Harutsh,

which extend westward to the very boundary-line of

Fezzan. [Fkzzan, vol. x., p. 253.]

Productions.—BeMea the different articles of agricul

tural produce before mentioned, a few plants require men
tion. In the wadys of the desert grow some bushes bear-

ing small black berries of a very sweet and agreeable

taste. The leaves of a small bush in the desert are boiled

and eaten ; their flavour is not unpleasant. In some parts

a kind of sedge (Cyperus esculentus, L.) is found, whose

roots are eaten ; in others a kind of wild artichoke is met
with. Prickly-pears and aloes are abundant in several

places which are cultivated. The wild trees and bushes

are only used to make charcoal. Where charcoal is not to

be had, camel's dung is used as fuel.

Cattle are not numerous in Tripoli, except in Barca,

where great numbers are found on the table-land, whence
they are sent to Bengazi to be shipped for Malta and other

places. The domestic animals are horses, camels, sheep,

goats, dogs, and poultry. The horses are of a fine breed,

but they do not acquire a handsome appearance for want
of good food, except in the town of Tripoli, where they

are treated with more care. Camels are the only animals

used as beasts of burden. The common dogs of the

country are white, and resemble wolves in form.: they are

tierce, and defend the herds against the attacks of the

hyaenas and jackals. The most common wild animals of

prey are wolves, foxes, hytenas, and jackals. There are

antelopes, gazelles, the jerboa dipus, hares, rabbits, hedge-
hogs, and a small animal, resembling the guinea-pig in

form, called gundy.
Ostriches are only found in the deserts, especially south

of the mountain region of Barca. The other wild birds are

bustards, cranes, plovers, quails, ducks, snipes, curlews,

pigeons, and partridges. On some lakes near the shores of
the Gulf of Sidra flamingoes are frequent. Swarms of locusts

frequently proceed from the deserts to the cultivated

?round, and are not unwelcome to some of the inhabitants,

he proprietors of the fields generally succeed in frighten-

ing them away, and then they fall into the hands of the

poor, who eat them roasted or salt them. Salted locusts

appear to be a considerable article of inland trade. Bees
abound in the hilly and mountainous tracts of the country,

and honey is an important article of inland trade. Small
quantities of honey are exported.

Metals do not appear to be found. Salt is found in

many parts of the desert and on the shores of the Gulf of

8idra, but it is not collected as an article of trade. About
50 miles west of the town of Tripoli, at a place called

Zoara, rock-salt is found, and is worked. There is sulphur
at a place culled Kebrit, about two days' journey from
Brmga, to which place the produce is brought to be ex-
ported. An earth impregnated with sulphur is found at
several places not tar from the shores of the Gulf of Sidra,
and is sent thence to Egypt and Tripoli, where it is used
as a remedy for the diseases of camels.

Papulation and Inhabitants.—Geographers have com-
monly estimated the population of Tripoli at one million

of individuals; but this estimate is certainly below the
truth, and was made when a great pait of the country was
unknown : it is more probable that the population is not
less than two millions.

The population in the country consists of Arabs and
•lews; in the towns, mostly of Moors and Jews: there is a

small number of Turks, Mamelukes, Christians, and Aiui

Black slaves are numerous in the towns.

The Arabs of Tripoli, who compose the bulk of if-

people, are of the same stock as the Beduius of Aiabu.
as is proved by their language, which, in some part*, t.

not much different from the Arabic, though in other* it i.

intermixed with a great number of words derived fruc

other languages. They are, generally speaking, fa."

straight, and well formed, and inclined, from their nimn/i. -

of living, to be thin and muscular. Their countenance *

are expressive and handsome, their form of face oral, anil

their noses aquiline : the noses of the females are uansJU

straight and well formed; their eyes are black and lart .

their lips small, and their teeth extremely white. AJthotj.-l'

naturally white, their complexion becomes dark from *i-

posure to the sun and from being not very particular i-

their ablutions. They are active, capable of undcrgoii-

great fatigue and abstinence from food, lively in tlif

manners, daring, and possessed of great cunning : thouit:

generous, they are great beggars, revengeful, and nn/.T

giving. When young, the females are exceedingly pretty

but the old women are very ugly. The old women tnit,-

their hair over the forehead, so as to make it project t,.

some distance ; and they dye it of dull-red with the leai r>

of a plant called henna, which gives it the appearance <•

red wool. All the females have a practice of tattocm.

their chins, the tips of their noses, and between the r\ i

brows. Both sexes blacken their eyelids with kohol.'

lead-ore powdered, which adds much to the brilliancy ;

the eye, and makes it appear larger than it really is.

There are two kinds of Arabs in Tripoli ; one wandrrrn
the other fixed residents in villages and small town-

Many of those who live in villages also travel about tin

country, but always return to what they consider thi>.

home. The wanderers have no permanent place of aboj>

but remove their tents as pasturage or circumstances rr -

quire. Their tents are made of woollen cloth coarsely nm r

in long pieces and sewn together. The teats spread t<> ;.

great breadth, but are not nigh, the entrance beine about
six feet, and the top sloping gradually down till it i.

fastened to the ground. These tents are called * hair-

housee.' There are large tracts in the deserts which n

.

partially covered with grass and bushes, and afford past!.:-

for sheep, goats, and camels, but it frequently happ*- •

that they are far from any well. Capt. Lyon observe-

that not only the Arabs and their camels, but all aninu:'-

in the desert, have the power of remaining a great le*^

'

of time without water. Sheep, provided they have
lerable herbage, will pass even a month without drinlmr
Antelopes and wild cattle in some cases never taste i»*'r.

none being found on the surface of the desert. Thr..

wandering Arabs cultivate some small tracts with b*/l<-

or dhurra. These fields are usually at a great distant

.

from the places to which they go with their flocks, b •

they are respected by other wanderer*, and the corn »
rarely stolen. When it is ripe, the proprietors come t.

gather it. They prepare the soil by turning up the «;.-••

with a rude plough, or more generally with a hoe. W;>..

the date season commences, many families come and p><<
1

their tents in the Mesheea of Tripoli, in order to purrhf.
dates for their future subsistence. These they depmr
their stones, and, when kneaded together, keep them r

skins, so as to preserve them from insects or wet : the.--

dates form their chief support, with the milk of their »ht-t p
and camels. The butter, called manteca, which in- •

obtain from the milk of the sheep (that of the camels «!• -

not throw up cream), is boiled with a little salt until r

becomes like oil, and is then poured into goats'-skin*. a." •

is fit for use or the market. A great article of comnw . .

is furnished by the fat of sheep. It is boiled until it lt»..>

some resemblance to the grease used by tallow-chandJt

.

it is then poured into skins, and is fit for use. It u :

into almost every article of food by the Aral>s, and >

extensively used in Tripoli and other towns. From ' •

wool of their sheep the women make strong l»rra<-j .

carpets, shirts, and turbans. Their tents are also maji- •

wool and goats'-hair, and also the sacks which arv iu»o<l .

the carrying of com and merchandise on their cam- '•

Mats and ornaments of palm-leaves or grass are at..

made. Their dyes are generally brilliant, black, blur ..

and orange ; in fact every colour except green, which '

'

find much difficulty in producing, though at Tripoli
dyers succeed very well with it. Many of the articles ma .
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i women are brought to Tripoli and other towns for

The Arabs are divided into numerous tribes. Each
ie, or even set of tents, is governed by a sheikh, who,
ing an old man, or a young man appointed by govern-

it, is looked up to as a superior, though his business is

fly to collect the money which is to be paid to govera-
t. Nearly all the tribes have lately been brought to

lete subjection, though thirty or forty years ago
of them were always in a state of rebellion. In

ion the Arabs are great bigots, and very superstitious,

ie Jews are numerous in the towns and in the villages
nl" the Arabs. In the towns, though much oppressed, and

I paying large sums as tribute, they liave succeeded in mo-
nopolising several branches of commerce. Among the

1 Arabs, where they are much better treated, they apply
themselves to several mechanical arts and trades. In Tri-

poli and the larger towns they have several synagogues.
The Moors are most numerous in the towns and in the

Mesheea of Tripoli. They are either landed proprietors or
merchants. As merchants they are mostly engaged in the
catilas which go to Fezzan and Bornou. They resemble
exactly the Moors of Marocco, but are less instructed than
Hie Moghrebins, having no colleges, though there are
several schools in which the children are taught reading
and writing. They are less bigoted than the Arabs.
The number of Turks and Mamelukes has increased since

the country has again become dependent on Constanti-
nople. They are either officers of government or serve as
soldiers. Christians are only found in the town of Tripoli,

where they are better treated than in any other place in

[be Turkish dominions. They are permitted to build
churches. The greater part of them are Maltese, but there
are natives of Italy. The black slaves, who are mostly
kept by the Moors, are nearly all natives of Soodan.
(Horneman's Journal of Travels from Cairo to Mour-

• souk : Tully's Narrative of a Ten Years' Residence at
Tripoli in Africa; Delia Cella's Narrative of an Expe-

" from Tripoli in Barbary to the Western Frontier

|
of Egypt ; Lyon's Narrative of Travels in Northern
4frica ; Denham's, Clapperton's, and Oudney's Narrative

Trareh and Discoveries in Northern and Central
:ca ; Beechey's Proceedings of the Expedition to ex-

Nortliern Coasts of Africa from Tripoli eastward;
o'&Relation d'un Voyage dans la Marmarique, la Cyre-
ue, Sec. ; Ewald's Reise von Tunis nach Tripoli's.)

imate.—This part of Africa enjoys a fine climate no
propitious to the produce of the soil than to the health

its inhabitants. About the middle of October the rains

gin, and in November the seed is sown. January and
binary are coldish months, yet the natives make use of
fire to warm themselves, but chase away the morning
id by the beams of the sun, which is never a day without
owing itself, and at night they retire early to bed well

gapped up. There are some cold winds in March. In
pril the fruit begins to form itself, and the air is serene
d beautiful. In May the rain generally ceases. August
the hottest month, when the hardy Arab, although

" to the climate, is obliged to retire with his animals
labour for two or three hours in the middle of the
and seek the shade. Rain at this time is rare and

us, producing acute fever, and carrying otf many
the lower orders. In the summer months ophthalmia

i» sometimes prevalent. The scirocco, or south-east wind,
in Sicuy and Malta is extremely humid and ener-

vating, is here exceedingly dry, and although oppressive,

the increased heat of the atmosphere, is considered
a healthy wind. The air on the other hand is humid

i the easterly and northerly winds prevail. Dr. John
Dickson, an English physician, who has resided six and
twenty years in Tripoli, from whom we have derived this

account of lis climate, has likewise favoured us with the

.ng as the results of three years meteorological ob-
servation., taken in the city:—Thermometer 'Fahrenheit)

Wax. 92°, min. 44°, mean temperature 69° ; the average
number of days in the year of lair weather were 298, and
of rain t)7; the easterly winds were most prevalent from

li to October, and the westerly from November to

February
j the rain is generally accompanied by a north-

westerly wind.
The country is free from plague, unless when brought

from other places, as happened in 1785, when it was in-
' from Tunis. It has never been known to pass

from the side of Egypt by land. But when the pilgrims
began to pass to and from Egvpt by sea, sanitary regula-
tions were established under the direction of Dr. Dickson,
and the plague was four different times confined to the
lazzaretto, and prevented from getting into the country.
These precautions however being neglected on the change
of government in 1830, the next year it. was introduced by
the pilgrims who arrived by sea from Mecca and Alex-
andria ; and in 1836-37 it carried otf from thirty to forty

thousand victims in the capital and the populous neigh-
bourhood of the Mesheea, and not less than one hundred
thousand in the whole regency.

Government.—The Bashalic of Tripoli, like the other

Barbary states, is a sordid despotism ; and whether ruled

by a Turkish or Moorish chief, is held for the sole purpose
of exacting a revenue, without any regard to the well-

being of the people or the prosperity of the country. A
considerable sum was formerly drawn from the plunder
obtained by her corsairs, and a very lucrative branch of it

was derived, from the traffic in European slaves. But the

humane interference and decisive measures of Great
Britain in 1815-16 have contributed to abolish these

sources of profit, and piracy is no longer heard of. To
supply this deficiency, instead of encouraging foreign com-
merce, the country was burthened with monopolies, the

currency was tampered with, and the people were ground
down with new taxes. The necessity which the inhabi-

tants of the towns and villages have for a local protector,

and the command of the coast by his own vessels, enable
the basha, when firmly established, to levy multiplied

imposts upon the whole country ; nor is it difficult to col-

lect a tribute from the Arab tribes, who periodically visit

the Tripoline territory for the purpose of sowing and reap-

ing their crops, which the generous soil so readily produces,

or of furnishing themselves with those other supplies which
the Desert willnot afford them. The distant beys of Ben-
gazi and Derna, holding their office at the pleasure of the

basha, make the most of their uncertain tenure bv arbi-

trary exactions for themselves, as well as to enable them to

comply with their master's demands ; while the sheiks of

Barca and Sert pay likewise a tribute, in return for which
their power is acknowledged in the Desert. Thus the sys-

tem throughout is one of extortion ; and being carried to

its utmost limit by Yussuf, the last Moorish prince, has in

its turn destroyed the government of the Moorish dynasty,

whose power, a century ago, was raised in a similar man
ner upon the disaffection caused by the rapacity of the

Turk.
History.—The early history of this country will be found

under the heads Africa, Barbary, Barca, Cyuenaica.
After the destruction of Carthage it became a Roman
province, and the three flourishing cities of Oea, Leptis,

and Sabrata constituted a kind of federal union under the

name of Tripolis. In the year of the Christian sera 3G6, it

suffered from the tyranny of Count Romanus, who held

the military command in Africa under the emperor Valen-

tinian. On the conquest of northern Africa by the Van-
dals in the fifth century, it passed into the hands of those

barbarians, from whom it was rescued in the reign of

Justinian, by Belisarius in 534. About a hundred years

afterwards, when the first caliphs pushed their hordes of

Moslems through Egypt, and were advancing impetuously

to the unknown countries of the west, through the desert

of Barca, which was considered impervious to a Roman
legion, Tripoli was the first to resist the shock ; but alter

an obstinate contest, in which the prefect Gregory was

slain, the town was forced to yield. After the Arabian

conquerors had consolidated their power in northern Africa,

and detached themselves from the caliphs of Egypt, Tri-

poli was generally governed by the Arabian dynasties

settled at Cairoan ; but from its nearer vicinity to Egypt
it was more liable to inroads from this quarter. It was
consequently besieged by the Egyptians in 877 and in

1054. In the next century (1146) it was seized by
Roger II., king of Sicily, who held it however but a

short time; for in 1184 its walls were razed by Yakub,

and it followed the political condition of Tunis, and was

subject to its kings. From this time until its con-

quest, about 1510, by the Spaniards, Tripoli is scarcely

mentioned by historical writers. In 1530 the emperor

Charles V. ceded it, with the island of Malta, to the

Knights of St. John of Jerusalem, after their expulsion

from Rhodes. Its only strength was then a castle, which
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they engaged to keep and to hold in defence of Christen-

dom ; but in 1551 it was wrested from them by Simon
Dosha, sent to the attack by their inveterate enemy the

Sultan Solyman, who appointed the famous corsair Dragut
(whose forces formed part of the expedition) its first

governor ; and about this time its present walls were built,

and the tract of country now composing the regency was
first made a Turkish bashalic. Tripoli now became one of

those systematic piratical powers who for centuries at-

tacked the commerce of Christian nations, making slaves

of their prisoners. The first treaty between England and
Tripoli bears the date of 18th October, 1662. In 1683
the town was bombarded by a French fleet, when the

basha sent an humble submission to Louis XIV. ; and in

1716 England made another treaty of peace and commerce
with Tripoli. Nevertheless the Tripoline cruisers seldom
allowed a ship at sea to escape them if they thought they
could make a prize of her with impunity ; and it was not

until 1816 that slavery and piracy were abolished. Previous

to the attack in that year on Algiers, a British naval force

appeared off Tripoli, and the basha bound himself to treat

all prisoners in future according to the usage of European
nations.

For the last 300 years Tripoli, like the other Barbary
states, has been considered a dependency of the Ottoman
Porte ; but the allegiance of these states principally arose

from the Sultan being the chief of the Mohammedan
religion; and being at the same time an acknowledged
sovereign, this brought them, by his nominal protection,

in some degree within the pale of international taw. Yet,

as has been seen, they made separate and distinct treaties

with other powers, and were so far independent. At first

the governors or bashas of Tripoli were sent from Constan-
tinople, supported by a garrison of Turks, who kept the
Moors in complete subjection ; and being liable to be re-

called, they generally purchased the continuance of their

appointment by remitting a handsome tribute to the su-

preme government, and exacting as much as possible for

themselves. But in 1713, Hamet Caramanli, a Moorish
chief, and second in command, headed a well-concerted
rebellion, and was proclaimed basha by the people. At a
palace not far from the city he invited all the Turkish
officers to a superb entertainment, where about 300 of
them were strangled ; and in twenty-four hours the Tur-
kish garrison was annihilated. Having in this manner
freed himself and his family from the Turkish yoke, and
having succeeded in appeasing the Grand Sultan by large
presents, he contrived to render the government hereditary
in his family, which continued so until very lately, and his

reign is still called glorious. In a similar manner Me-
hemet Ali founded his extraordinary power in Egypt, by
the murder of the Mamlooks in 1811. Notwithstanding
this total change in the government and dynasty, the supre-
macy of the Porte was still acknowledged by the payment
of an annual tribute, more or less in amount according to

the means of the Ottoman government to enforce it. But
the power passed into the hands of the Caramanli family,

that is to say, of those of Hainet's descendants who had the
most influence, or the most cunning or courage, and the
best opportunities of putting to death those relatives who
stood in their way. At the accession to the bashalic of
the third Moorish prince, in 1755, seven of his uncles suf-

fered, and one escaped to Tunis. Tully's ' Letters,' written

during a ten years' residence at the court of Tripoli (1783
to 17U3), contain a vivid account of this dynasty, as well as

of the manners and customs of the place, and of its topo-

graphy.
In 1832. Yussuf, the last basha of the Caramanli family,

who raised himself to power by the murder of his brother,

having lost the affection of the Tripolines, after a reign of
forty years, owing to the profligacy and expenditure of his

government, and its consequent tyranny and oppression,
was shut up within the walls of the town by his revolted

subjects, and was obliged to abdicate. Hence arose a civil

war between two of his descendants, which lasted three

years. The Porte at first espoused the cause of the third
•on, Ali (.his 'w° elder brothers being dead), who was in

possession of the town of Tripoli ; but being unable to

foiee him upon the Arab Sheiks in the country, who had
attached themselves to Emhammed.son of the eldest brother,

and consequently grandson of the old Basha Yussuf in a
direct line, a Turkish force appeared off the port, in 1835,

and carrying off Ali by stratagem, established again the

old policy of governing the country under a chief appoint-:

from Constantinople. A full and authentic detail of this.-

events may be found in the United Service Journal ( '

April and December, 1835. Yussuf, who died in poverty,

was friendly to England, from the time that he became awant

that the French, in the war of the Revolution, wished t.^

establish a post in the province of Dema in furtherance ••'

their projects on Egypt ; and he knew that his authonu
in that quarter depended upon the retention of Malta by

Great Britain. On this account our garrison there auiJ

our fleet in the Mediterranean always obtained tuppln

»

from Tripoli, during the war, with great readiness. TW
remains of this family (for Emhammed, unable to survr. r

the ruin, shot himself), consisting of Mohammed Bey
his two sons, are now refugees in Malta (1841), living urvir.

an allowance from the British government. The pr**en:

Turkish basha of Tripoli, Askar Ali, is powerless beyon !

the walls of the capital. He has his bey, or lieutenant, ii

Bengazi, whose power is equally circumscribed to tt.i

precincts of that town. Yet the possession of these tw..

ports, the only ports in the regency, in a great mea*ur-

controls the whole country; but the interior is under t.i

settled rule, and the sultans of Fezzan and Bournou hav-

thrown off their allegiance; while the chiefs of Auji'v
and Ghadamis are only friendly in so much as the situati >

of their territories requires an outlet for their commer-,-
Since the existence of the present anarchy the country
entirely without a master: the latest accounts repre-'-.

the Turkish basha as being in continual hostilities with 'U

Arab chiefs, who sometimes advance to the very gaie> .

the city. This state of things must last until by a favour-

able conjuncture some of them be gained over, either i'<

bribery or by sowing dissension and jealousy amongst tin ..

which requires more tact and address than the Turl.;-

basha has yet acquired. As long as they remain unit,

they can easily set him at defiance ; while his nece*»hi<

oblige him to permit a limited, trade in those comtnodj-i
they either want or have to dispose of, which pay a t/i.t

,

in passing through his capital, and which would olhorw i,.

form a contraband traffic on some practicable part of i .

.

coast.

Tripoli was the least powerful of the piratical sta" <•>

Father Pierre Dan, who was sent from Paris on a nm-i. :

to these countries for the redemption of slaves, says, v-\

formerly Tripoli had as many as twenty-five cruisers, bt.

in 1636, when he wrote his 'Histoire de Barbarie et d«-

Corsaires,' she had only seven or eight, the rest haTiv
been lost or taken by the Knights of Malta ; and we <!<

not find that she ever afterwards made any great figurr »'

sea. In 1813, under Mourad Rais, a Scotch renegade, w' -

died of the plague in 1S17, the Basha's naval force de-
sisted of a frigate and six smaller vessels, and about fourter-

gun-boats. In 1830 he had five corvettes and brigs, of froi

fourteen to twenty-two guns, five smaller vessels of frrrr

four to ten guns, and ten gun-boats. Most of these w r"
sold or otherwise disposed of by Yussuf Basha before ! :•

abdication, and the rest were sent to Constantinople artrr

the change in the government ; so that Tripoli has at

sent no marine of its own. She never had a standing nrz;;

beyond the three or four hundred Mamlook guards of L'
-

Basha; but the town is now garrisoned by about v;\
hundred Turkish troops.

Antiquities.—Most of the towns in the regency po**-?^-

interesting remains, which are as yet out imperfect
known, particularly in the Pentapolis, where innutnera! '-

chambers are hewn out of the rocky lulls through*-

r

some of them with architectural elevations, sculpture, ar.

inscriptions. The ruins of temples, theatres, and uiof
ducts of Roman construction are particularly traceabt- »:

Ghrenna (Cyrene), Tauchira (Arsinoc), Ptolemeta Hf.''-.

mais), and Marsa Susa (Apollonia\ Lebida >;Le-/i-

Magna) was examined by Captain Smyth in 1817; ! -

the ruins are so deeply buried in the sand, that plans
them could not be easily obtained. Indeed it seems f »

this city had been so completely ravaged, that it »»->
not probably repay the labour and expense of a
search, everything ornamental being found purree
chipped and "defaced, and the massy shafts of the cole r-

only remaining entire, thirty-seven of which were 1)tui»_

to England. From this place also Louis XIV. ob»*j...
several granite columns of great size to decorate ot»*> .

his palaces. A story of an antient petrified city
this pa<t of the world, with its people and animals
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of

ing in stone in thei: natural attitudes, as struck by
perliuman power, wis circulated by a Tripoline am-
rlor in London a century ago, which has ever since

dated the research of every traveller. Rassem was
name given to this wonderful place. But the tale

now regarded as a fiction created by the fertile imagi-
ation of the Arabs, who may have thus described the

remains of some antient city with its buildings and
stnlues. In the city of Tripoli stands a fine Roman arch,

whose solidity of construction has preserved it from
nun. It was built in the second century; but although
the inscription is perfect, the groups of figures which
once ornamented it are too much worn away to be made
out, and the whole edifice is nearly half-buried beneath
the surface of the earth. To this circumstance, and owing
to its arches being filled up and used as storehouses, it

pri ibably in no slight degree is indebted for its preserva-
tion. At Tripoli Vecchia there is an amphitheatre of

Roman construction still entire, of 148 feet in diameter,
Kith five degrees of seats ; and in the same direction still

exists the remnant of one of the great Roman ways, on the
borders of which are observable the ruins of antient build-

ings in stone. Money, coins, and precious stones and
gems, mostly intaglios, for which the people of Cyrene
were once famed, have been found on the site of the an-

, Berenice ; and at the depth of a foot or two from the

i of the plain near that town fragments of archi-

are also commonly found. But a search for an-
fities under a Turkish basha, in any part of the regency,

meet with insurmountable obstacles, from the sus-

sand jealous nature of the people. Under the former

j of Moorish princes our consul had succeeded in a
eat measure to conquer this prejudice, as was proved by

i researches made at Lebida.
Jhndmnis

.

—The oases of Aujilah, Fezzan, and Gha-
na are generally dependent on Tripoli. The first

pd second have been noticed in their proper alpha-

betical places. It remains for us therefore to give a short

the last mentioned. Ghadamis is situated to

of Tripoli, in 30° 40' N. lat., 10° 25' E.

from it about fifteen days' journey, and
many from the town of Cabes, in the kingdom of

Major Laing is the only modem traveller that has

it ; but his papers being lost, little is known of

ice, except that the inhabitants, amounting to about
or seven thousand, are a quiet trading people, and
lam take part in the political vicissitudes of Tripoli,

bulfeda says that the town contains the ruins of Roman
buildings, which Major Rennell accounts for from its

having been a Roman establishment, the Cydamum of

Pliny. (N. H., v. 5.) But its importance arises from the

four commercial roads which from this point strike into

the interior regions of Africa. The first, which we shall

call the eastern road, passing through Mezda and Sockna,
lies a southern course to Mourzouk, and so on to Bour-

nou and the Lake Tchad, and its neighbouring Countries of

'anem and Beghermi ; the second, or direct southern road,

Js to the city of Ghraat and across the desert of Soudan,
•ing through Agadez to Houssa and Kasseena ; the

rd, which may be called the south-western road, crossing

the Great Desert, and passing through Ainel-Salah and
Akabli. in the country of Tuat, leads directly to Tim-
btictoo, w here some of the people of Ghadamis are settled

;

the fourth is the western road, which, passing to the south

Of the great chain of Mount Atlas, directs its course to-

Marocco by Taffilelt. All these routes may be

uud traced on Wyld's large map of Africa (1838) from

authority.

'POLI, a city and port of the Mediterranean, on the

em coast of Africa, which gives its name to one of

regencies of Barbary. Its castle is in 32° 53' 56" N.
and 13° 10 58" E. long. It is the capital of the state

the residence of the basha. The city is built upon
e site of the ancient Oea, which, with the cities of Leptis

Magna and Sabrata, formed the province called Tripolis

under the Roman emperors ; and being the only one of

the three which is still an inhabited town, has preserved

the name of the district or province.

The town is built upon a rocky promontory which
stretches a short distance into the sea, which washes it to

the northward on two sides, while the south and west sides

are bounded by a sandy plain which is partly cultivated,

defended fry a castle, whose wr.'ls are unusually high,

P. O, No. 1584.

and which, being situated at the south-east angle, connects
the line of batteries on the sea-front with a high wall that
defends the town on the land side, and this is strengthened
by six bastions. Altogether these works, including the
castle and forts defending the harbour, mount about one
hundred pieces of cannon, many of which are of bras?.

The town has two gates ; one towards the sea, the other
opening to the south-east on the plain ; and it is stated
by those who have seen the place and are capable of
judging, that it might soon be converted into a strong for-

tress. At present it is formidable enough against the
natives and Arab tribes, but not capable of resisting a \\ ell-

organised force either by land or by sea. Captain Beechey
estimates the extreme length of the town, which is very
irregular in shape, to be about 1360 yards, and its breadth
about 1000 yards.

Although Tripoli is not so large as Algiers or Tunis, the
streets are in general wider and straighter : still they are
for the most part more like narrow lanes ; and the whole
town is so uneven with accumulated rubbish, on which the
houses are in fact sometimes built, without regard to a
general level, that those who are unaccustomed to the in-

difference of the Moors and Turks in such matters, might
imagine they had wandered to some deserted and ruinous
part of the town, when in reality they were traversing its

best streets. The houses are built of irregular stones and
mud formed into a mass, and whitewashed. They seldom
have an upper story, and an aperture is rarely seen in the
exterior walls, the "rooms being entered and lighted from a
spacious square yard in the centre of the building. Tripoli
contains six mosques of the first order, with a number of
tall minarets, besides many smaller mosques. The exte-

rior of the great mosque, built by the Carumanli family,

which stands in the main street, is extremely handsome
and majestic ; the roof, composed of many small cupolas,
is supported upon sixteen Doric marble columns, said to

have belonged to a Christian temple. The floor is laid

with rich carpets, and the subdued light and richness of
the ornaments create an imposing effect. Indeed some
travellers have observed that the religious ceremonies in

Tripoli are more pompous and striking than in most other
Mohammedan countries. The Jews have their syna-

gogues, and the Christians enjoy the free exercise of their

religion, a convent of Franciscan friars, with endowments
in the country, being under the protection of the Roman
Catholic powers. The bazaars are so extensive that Cap
tain Lyon calls them streets covered in overhead : one
containing the shops of the traders, which are ranged on
each side, and are very small ; the other appropriated to

slave-dealing. The slaves, who are brought from the

interior of Africa by the caffilas, or caravans, as well

as other articles of sale, are led or carried about in

these bazaars by cryers, who keep up a continual noise,

each calling the price of his merchandize. The shops in

the town are miserable-looking hovels, although some of

them contain articles of value, such as diamonds, pearls,

gold ornaments, rich gems, and scarce drugs. These are

principallyin the hands of the Jews, who have a quarter

allotted to themselves, in which they are confined every
evening ; but notwithstanding this apparent persecution,

they engross the greatest part of the trade, and are in-

trusted with employments of accountability and profit.

The Roman arch standing near the sea-gate is noticed

afterwards under the head Antiquities. Several fondooks,

answering to the description of the caravanseras of the

East, receive the merchants and their goods from dis-

tant parts ; and so well did some of the Moorish princes

understand the advantages of commerce, that one of them
in the last century erected a very large building of this

description, where the Moors find a free shelter. The baths

make a considerable show by their picturesque clusters of
cupolas ; some of them are chiefly of marble, and are

crowded with bathers. Captain Lyon has given us a very
concise and intelligible description of the vapour-bath,

and the manner of shampooing of the Eastern nations, as

practised in Tripoli, which we do not think has been so

well described by any other traveller. As there are no

streams near the city, the rain which falls in the winter fur-

nishes the inhabitants with water for the summer, during

which not a drop of rain falls for months together. Ilie

rain is generally collected from the flat roofs ot the Houses,

and carefully conducted bv channels into a reservoir

beneath the courtyard, where the ^^f^J* pure



T R I •258 T R I

and clear. Water however for common purposes is easily

found on the plain near the surface, but it is brackish.

There are a few schools, at which the reading of the

Koran and sometimes writing is taught ; but the people

have no mental pursuits, and a knowledge of letters is by

no means useful to advance a man to any post of import-

ance ; for the Moors are rarely appointed to offices of

honour or profit. They apply themselves principally to

commerce, which they usually conduct upon the simple

footing of barter, and seldom by prompt money transac-

tions, so that a little arithmetic suffices them. .There are

however several regular European houses of business,

chiefly French, Italian, and Maltese, whose principals,

together with the European consuls, form the only edu-

cated class of the community. The inhabitants spend their

time in the Turkish bazaar, smoking and drinking coffee,

and gossiping upon the events of the day. A kind of

Italian is generally spoken by the people of the town, in

which language Europeans may make themselves under-

stood in transacting their affairs. The basha, whether

Moor or Turk, generally confers the offices of state upon
some of his own family, or upon foreigners or renegades

upon whom he fancies he may depend more securely

than upon the leading families of the country ; for which

reason he is seldom without powerful enemies. Justice is

administered and executed for heinous crimes, with great

promptitude and little form, so that they are perhaps rarer

here than in some European countries : but avarice, deceit,

and low cunning are predominant vices of the common
people in their dealings ; and although they are bigots in

their religion, they do not possess the Mussulman virtue of

sobriety, wine-shops, which yield a great revenue to

the government, being public, and intoxication very

common. As no registers are kept, it is difficult to say

what may be the population, but it is estimated, since the

plague of 1837, at about 20,000, of whom aliout 2000 are

Jews. The Christians are inconsiderable and fluctuating

in numbers : they are principally Maltese, who, on account

of the vicinity of their island, "leave it and return to it,

according to the season or the demand for labour in Tri-

poli. The Maltese may amount to about 1000 or 1200

;

and when the country is not torn by civil war, they are

double that number.
Outside of the town arc the burying-places: and as great

respect is paid to the dead, the tombs are decent and
numerous. The basha has several country palaces, or

kiosks, in the surrounding districts, where some of the

European consuls and other persons of note also have
country-houses and gardens. These plantations, though

they have no neat walks, appear like so many groves of

orange, citron, and lime trees, which, contrasted with the

dark olive and tall date tree, with its immense spreading

branches issuing from the top of it one hundred feet high,

while the jessamine, geranium, and violet cover the

ground, sending forth their rich odours, form altogether

a scene amidst this sandy tract totally different from what
is met with near the capitals of Europe. Yet. notwith-

standing the sandy appearance of the soil, it is'very fertile

when turned up and worked by the hand of man, the gar-
dens and arable land being in fact an encroachment upon
this little desert, which extends almost to the Guhrian
Mountains. In peaceable times the wandering Arabs make
their appearance towards the autumn in the flat cultivable

country near Tripoli, where they sow their corn, and return-

ing in the spring, pitch their tents, and remain until it is

lit lor leaping. The women in the meantime employ
themselves in weaving, and sell their work to the towns-
people. Hut the Arabs cannot enter the town without
eave. and their chief is answerable to the basha for their

eood conduct. There are good weekly markets outside
the town, and others at a distance of five and ten miles,

well supplied with cattle of all sorts, poultry, game, vege-
tables, nnd fruit, the produce of the cultivated districts.

Tne necessaries and even luxuries of life (with the excep-
tion of tea, sugar, coffee, and wine ) are at hand, and cheap.
Fi»h, taken on the coast by Maltese fishermen, is abundant
and irood.

The harbour is formed by a long reef of rocks running
wit from the noithern point of the town into t lie sea in a
north-easterly direction, and by other reefs at some dis-

tance to the eastward of these, which together form a
tolerably good shelter. The western side is protected by
Die projection of land on which the town stands. In the

deepest part however there is not more than five or at
fathoms water. Ships of war are consequently obliged to

anchor in the outer roads, where there is good holding-

ground in sixteen and eighteen fathoms ; but the anchor-

age is exposed to northerly winds. Two batteries, erect*/

on commanding points of the reels already mentioned, ar>i

two others situated on the beach, might annoy the von-j
of an enemy entering the harbour ; and all these forts arc

better mounted and in better condition than the defence*

of the town inland. The mainland, being very low and
quite level, presents no conspicuous appearance from a
distance, except long lines of date-tree* extending for

many miles along the coast. On a nearer approach thr

town appears in a semicircle, and the white square build-

ings, intermixed with cupolas and minarets, and with
Indian fig and date trees growing among them, give tothr
city at a distance a pleasing appearance.

The foreign commerce is liable to so much variation,

from the want of a stable government, that little can br
stated on this subject, except that it is decreasing: even-

year. At all times the duties of export and import (which
by treaties with most of the Christian powers are 3 per-

cent, upon all articles ad valorem) depend almost entirely

upon the will of the reigning basha, or rather upon hi«

necessities ; but particularly so in the present state of thr

country. Commercial treaties in Tripoli are more or Ire•

observed, according* to the notion more or less imposing
the power of each state, or the probability of remonstrance
The government also reserves to itself certain monopolist
of the produce of the country ; while other monopolies
both of imports and exports, are fanned out to the Jew*,
according to circumstances, and to raise money. But t hr

measure most ruinous to trade is the power assumed m
coining and fixing the value of a debased currency, which
has sometimes been made to lose 15 and 20 per cent, in u

week. Arms and warlike stores, and timber, as well a*

all sorts of grain and pulse, are generally admitted free of
duty ; and articles for the use and consumption of ih>
Christians established in the regency arc similarly pri-

vileged.

From the nature of its port the trade of Tripoli is cam«-,i
on in small vessels, seldom larger than brigs, none of which
are now owned in the country ; for its commercial. toe> -

ther with its national marine, is nearly annihilated h 'ti-

the attempt of the Ottoman government to force upon tr*

Arab chiefs and people a basha or governor from t>n*»a. -

tinople. It has no direct trade with England, but an in-

direct one through Malta. Marseille, Leghorn, and ike

commercial towns of the Adriatic and the Levant hkewiv
trade with Tripoli. The imports from Europe are woollen
cloths of all sorts, coarse German linens printed »r>i

striped cottons, silk stuffs of various colours and desrnp-
tions, common white muslins and calicoes, eorthenwajr.
common writing-paper, gold and silver tissues, cotti-
cotton twist, beads, common looking-glasses, sword-bl*1>-
hardware, and fire-arms of all sorts, gunpowder, aliot, Irao

tiu,' tin plates, sugar, coffee, spices, common wines, aso
spirits. The exports consist of some articles of producr.
and commodities brought from Central Africa by the cara-

vans, such as morocco leather, wool, hides, 'goat« y 1

sheep's skins, soda, salt, oil, sal-nitron, madder roots, *ti
saffron, senna and other drugs, ostrich feathers, go)d-du»>
ivory, gum, dates, horned cattle, sheep, poultry, ami
butter.

In 1827, a short time previous to the fall of the Moorish
dynasty, the total imports were estimated at only 524.T'."
and the exports at 44!*,000 Spanish dollars. Among the •• v-

ports we observe 2000 head of black male and female t.!avi-

valued at 140,000 dollars. In former years they amount
to 3000 and 4000 annually. They are brought from Feu • >.

and Ghadamis, and are generally'shipped to Tunis, Egyp:
and the Turkish ports of the Levant, in vessels of the*,
countries or of Tripoli.

Some idea may be formed of the countries with wL. -

this trade was carried on, from the following enumerate i

of arrivals in the port of Tripoli, from July, 1827, to Jum

,

182K, namely, English vessels (belonging to Malta.-, 2^
French, 18: Tuscan, 17 ; Austrian, II; Tripohnc, li,

I Sardinian, 8; Sicilian, 5
;
Ottoman, 5; American, I ; Ri -

]

sian, 1 ; Dutch, 1 ; and Tunisine, 1—in all, 102 Urn:-
1 schooners, and smaller vessels, without including the Tin
I line and Tunisine boats of ten or filtecn tons, which keep i.;-

1 a tiequent communication with the island of Gerba, *> «

<
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i Bengali and Derna. Of course the trade of Tripoli

jreally depend upon the communication with the

„r ; and it profits once or twice a year from the pas-

of the pilgrims from Western Barbary on their way to

M. o a. Formerly these caravans, composed partly of

penitents and partly of traders, started from Fez, and pass-

ing through Tlemsen, Algiers, and Tunis, increasing as

(hey went, on arriving under the walls of Tripoli amounted

sometimes to 3000 persons, and half as many camels and

bones, with their goods and merchandize, returning by the

wine route. But since the general pacification of Europe,

and particularly since the suppression of the Greek pirates

i the Levant, numbers of devout Moslems prefer the pas-

by tea to Alexandria, as less fatiguing and less dan-

aous. This has worked a change for the worse in the

uaffic of the place, the caravans which stop there in the

present day seldom amounting to more than a few hundred

people and animaJs ; and this diminution may be ascribed

o& much to the false views of the late basha Yussuff, in anti-

lipating the duties and profits upon merchandize, and bu-

sing upon commerce other shackles, which threw it into

_j hands of mercenary speculators, as to the more con-

venient route chosen by the true penitents. The caffilas

therefore, or small caravans from Fezzan and Ghadamis,

are now the principal medium of inland trade. These

people exchange their merchandize lor that of Europe, and

pay the balance in gold-dust ; and their credit is so good,

that the merchants of Tripoli trust them, with few in-

stances nt' their being deceived. Some very interesting

information on the commerce of Tripoli, by the Chevalier

le Hemsti, Swedish consul in that regency, may
he found in the Antolosi", a periodical published at

Florence in the years 1828-1830, Nos. 81, 88, and 111,

which were but imperfectly noticed at the time in the

'London Magazine,' the ''Revue Britannique,' and the

' Bulletin des Sciences Geographiques.'

Tripoli, from the regard generally entertaiued for the

nation by the ruling basha, Yussuff Caramanli, in

beginning of the present century, and the good under-

ding kept up with him by our consul, no less than

,ui the authority of the Moorish princes over the depend-

t states and particularly their power in Fezzan, is the

' • place from which Northern Africa has been explored

i gay success bv our travellers. Thus at the mstiga-

un and by the influence of Consul Warrington, Mr.

itchie and Captain Lyon penetrated as far as Tegerry,

ie southern extremity of Fezzan, 24° 4' N. lat., in

318-19-20. The expedition of the brothers Beeehey,

round the Gulf of Sidia, and in the Cyrenaica, in 1821-22;

'w survey of the coast eastward of the town of Tnpoh,

i far as Derna, in the same years, by Captain Smyth ;
the

coveries made in the years 1823-24, by Major Denham,

ptain Clapperton. and Dr. Oudney, extending across the

««eat Desert to the tenth degree of northern latitude, and

from Kouka in Boumou to Sackatoo, the capital of the

Soudan empire—as w ell as the journey of Major Laing to

Tinjbuctoo, in 182.V2G, although he was cruelly murdered,

and we are deprived of every account of it by the loss of

his papers,—were all made from this point. The influence

of Great Britain in fact, and the power of the basha, were

so great, that our consul declared that the road from

T.r
r
>:di to Bournou was as open to us, and as safe, as that

' tween Edinburgh and London, and so it was found.
'

; political revolution of 1835, which we have noticed

...Jier place, has put an end to the ameliorations and

tension of commerce so justly hoped for by the late Lord

[burst, under whose auspices, as secretary ot state, the

L'titerprises were chiefly undertaken.

1LI occurs massive, with a coarse, dull, earthy

are ; it is meagre and rough to the touch, and yields

ily to trie nail.' Colour, various shades of grey, yellow,

ad ied. It imbibes water, which softens it ; when burned it

comes white and ishaideued ; it is very difficult of fusion.

It was first brought from Tripoli in Africa, but has since

found in France, Italy, and Germany. It is employed

iu polislung metals, maible, glass, Sic.

Accordiug to the analysis of Haase, it consists of—
Silica.... 90

feTfWn : : I

TRl'POLIS. 'Syria.]

TRIPOLITZA (,T
(
»iroXiri;dj, one of the chief town* in

the Morea, is situated in a plain in Arcadia, surrounded by

mountains, in which the antient towns of Mantineia, Tegea,

and Pallantium formerly stood. The time at which Tn-
politza was built is uncertain. It is not mentioned in the

Byzantine writers. The name points to its having been

formed from a union of three cities : and the current tradi-

tion in Greece is, that these cities were Mukhli, Tegea, and

Mantineia. Mukhli is said by the Greeks to have been a

settlement from Amyclae in Laconia, and it appears in the

middle ages to have been one of the chief places in tliw

part of the Morea. It was taken by Mohammed II., in

1458, and it is not improbable that Tripolitza was built

soon after this event, when Mukhli declined in importance.

The bishop who resides at Tripolitza is still called bi*hop

of Mukhli.
When Colonel Leake visited Tripolitza in the beginning

of the present century, the place contained 2500 houses, of

which 1000 were Greek. The walls had only been built

about sixteen years, and were of paltry construction. There

are several remains of antient art in Tripolitza, as the ruins

of Tegea have been plundered for the purpose of building

the mosques and other edifices.

The plain of Tripolitza bears grass of a very fine quality,

but it is nearly of a uniform level, in consequence of which

many parts of it are frequently overflowed by the torrents

from trie surrounding mountains. Some parts indeed are

half the year under water. The climate is cold in winter,

and the snow often lies very thick upon the plain for many
days.

(Leake's Travels in the Mnrea, London, 1830.)

TRIPPEL, ALEXANDER, a sculptor of considerable

note, was born at Schaffhausen in Switzerland, in 1747,

and, at nine years of age. was sent to a relation in London,

where he was put to the trade of a musical-instrument

maker ; but having a decided inclination for the fine arts,

he afterwards accompanied one of his brothers to Co-

penhagen, and there studied sculpture under Professor

Wiedewelt, director of the Academy of Arts in that

city. Having so employed eight years in Denmark, lie

went to Berlin ; but being there disappointed in his expec-

tations, returned to Copenhagen, and gained several prize

medals. He then visited Paris, where he remained about

three years, and distinguished himself by a very fine alle-

gorical group representing Switzerland. In 1777 he went

to Rome, where he continued to reside till his death, in

1793, practising his art with great success, and with the

reputation of being one of the ablest sculptors of his time,

both on account of the noble simplicity displayed in his

productions, and the beauty of their execution. He was

more particularly successful in bas-reliefs and busts, among

which last he executed one of Gbthe for the prince of

Waldeck, which is spoken of by the poet himself as being

in an excellent style. Another of his works is Salomon

Gesner's monument at Zurich. A considerable number of

his productions are in Russia. Tnppel's portrait is pre-

fixed to the 54th volume of the ' Neue Bibhothek der

Schbnen Wissenschaften.' .

(WeinmcKKumtner-Lexicon ; Biographie Universetle;

Neue Bibliothek ; &c.)
TRIPSUTIUS. [Woodpeckers.]
TRISECTION OF THE ANGLE. Iu the articles

Duplication and Quadrature, we have given a slight

outline of the history of two of those remarkable pro-

blems the solutions of which at one time engaged the

attention of the learned, and have not yet ceased to be

the ambition of a certain class of geometrical students.

The triseetion of the angle is the third problem of this kino.

Before however we proceed to a similar sketch ot the

attempts which have been made to cut an angle ltito three

equal parts, we may add to the article Quadrature a

notice of a recent extension of the decimal places to which

the circumference of the circle has been carried. In that,

article it is seen that the Oxford manuscript carries it to

154 places: in the 'Philosophical Transactions' tor 1841,

Mr. Rutherford, of the Military Academy at Woolwich,

has carried it to 208 places. The figures after 50o82 (up

to which all the computers agree) are, according to Mr.

Rutherford— ,weqn& S SS SI S SS m
which^onfirms the Oxford manuscript up to ita tat figure
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exclusive. This problem is now, in its history, a useful

test of the power of computation of one century as com-

pared with that of a preceding one : if it ever be carried

farther, it will probably be as a mode of showing the addi-

tional power derived from some new method.

The difficulty of cutting an angle into three equal parts

is entirely of that geometrical nature which has been

alluded to in the articles above cited. Euclid, who con-

fines himself to the description of right lines and circles,

could not by these only trisect an angle ; but a very slight

increase of descriptive power granted to pure geometry

would overcome the difficulty entirely. In modern analysis

there is no more trouble in trisecting an angle than in

finding a cube root : the trigonometrical tables solve the

Question immediately to a certain number of places of

ecimals. and the calculation of a series and the solution

of a cubic equation may be made to serve for any number
of places of decimals. In order to show this, let a be the

sine of a given angle, and x the sine of its third part

:

common trigonometry readily gives the equation

—

3x - 4x> = a.

Now a can be found from the angle by means of the series

for the sine ; and the solution of the cubic equation is then

easy enough. [Involution.] The three roots of the cubic

equation are respectively the sines of the third part of the

given angle, and of 120° and 240° more than that same third

part. The cause of the geometrical difficulty is seen in the

cubic equation, which, as appears above, is essential to the

problem : no root of a cubic equation was ever exhibited by
Euclid's geometry alone, unless that cubic equation were

algebraically reducible to one of a lower degree, which
could be solved without the extraction of cube roots.

The old geometers soon reduced the question to depend
upon the following preliminaries. Let A, B, C, D be the

sides of a rectangle, and E the diagonal passing through

the angles made by B, C, and A, D : also let the angle

E A be the one which is to be trisected. Through the

point common to BC draw a line F passing through D
and A produced, in such a manner that the part between

D and A produced is twice E in length. Then it is easily

shown that the angle FA is the third part of EA. Through
the point C D draw an equilateral hyperbola, of which the

usymptotes are A andB. A chord of this hyperbola, set

olt' from C D towards A produced, and equal in length to

twice E, will be a parallel to the line F required. Admit
then the hyperbola among the curves of geometry, and the

difficulty ceases. Again, if with two-thirds of any given
line A as a major axis, an hyperbola be described whose
asymptotes make an angle of 120°; and if with A as a
base, and a point on the branch of the hyperbola adjacent

to the single third of A as a vertex, a triangle be described,

the larger of the angles adjacent to A will always be
double of the smaller. Consequently, one of the external

angles will be triple of one of its internal and opposite

nugles : so that by describing on the straight line A a seg-

ment of a circle containing the supplement of any given
angle less than 180", that circle will cut the branch of the
hyperbola in a point which, being joined with the further

extremity of A, will give an angle equal to the given
nngle.

Again, if from any point of a circle a straight line be
drawn cutting the circle again, and then a diameter pro-
duced, in such manner that the portion externally inter-

cepted between the diameter produced and the circle is

equal to the radius, the angle formed by that line and the

diameter produced is the third part of the angle made by
the two radii, of which one passes through the first point
of the circle mentioned, and the other is on the diameter
wliich was produced. The construction can be effected by
the Conchoid of Nicomedes, which curve, if granted,
gives the means of drawing a straight line of given length
between any straight line and a curve, so that when pro-
duced it shall pass through a given point.

Either of the curves known by the name of Quadratrix
may be made to trisect an angle, as obviously may any
curve which assigns a straight line equal to a given arc : for

a straight line may be easily trisected. The Spiral of Ar-
chimedes oh\ iously gives another solution. But there is

one particular curve Known by the name of the trisectrix,

which, among curves not geometrical, is peculiarly pos-
sessed of this property. It is one of the trochoidal
curves having the deferent and epicycle equal, the motion

in the latter being direct and equal to one-half of that a
the epicycle. Or, add and subtract the radius of a card*

from every one of the chords which passes through s poim

in its circumference, and the result will be a looped curve,

which is the one in question. Let A be the point wberr

the branches unite, and A B the axis of the loop

describe a circle with A as a centre, and A B as a radnu

take a point P in the loop, and let A P and B P prrv

duced meet the circle in Q and R. Then the arc B K
is three times B Q.
Many other modes of bisection have been proposed,

some of great geometrical beauty ; but (he preceding mrc

those to which it is most likely the student will meet with

references in his reading. Many false trisections have also

been proposed by persons who thought they could conquer

the geometrical difficulty. There is not so much to expos*

in this class of trisections as in the one of quadrature* of

the circle which corresponds to it.
_
There has never been

so much of romance applied to this problem, no explana-

tions of theological points have been made to arise out c(

it, no mode of converting the heathen asserted to be • iw-

cessary consequence, no Number of the Beast taken in*,

the calculation. We shall only notice one false trisection.

because it will afford a useful remark. In May, 1830, an

Austrian officer announced his having obtained the geo-

metrical solution in the 'United Service Journal,' mod

various comments appeared in that periodical, running

through various months up to March, 1832. In January.

1832, an actual attempt at solution appeared, the work oi

a British officer then abroad. This at first sight appeared

to be a geometrical solution ; and what is more, it teot s

geometrical solution, and it might have cost a practunl

mathematician a moment's doubt whether the problem wi*

not actually solved. But, owing to a mistake, a construction

was made, which amounted to requiring that two sides ofa

certain triangle should be together equal to the third, the

consequence of which was that the vertex of this triangle

was brought down upon the base. Now the angle to be
trisected was one of the angles at the base of this triangle,

or equal to nothing ; an angle which no geometer would
refuse to declare capable of Euclidean division into three

equal parts, each of course equal to nothing. Algebra

generally furnishes some proof of the absurdity of the con-

ditions of a problem when they contradict one another :

but this is not the case with geometry. A latent assump-

tion which restricts the generality of a solution ihnu
produces its effect in the former science ; whereas in tb<

latter such an assumption might be made part of • de-

monstration, and produce its consequences, without point-

ing out that those consequences are not true of the gener*.

figure which was "drawn. The accurate use of the rohr

and compasses will sometimes correct an error of this M>r>

(and would have done so in the instance before us', but

not always: solutions have been proposed before now
which give so nearly the third part of an angle, that ordi-

nary drawing will not serve to detect their falsehood. Am
one who imagines he has discovered a geometrical tri>«

tion should take care to submit his construction to in

algebraical verification ; that is, if any person porm
ing algebra enough to do so should ever be in such a

case.

TRISETUM, a genus of plants belonging to the natural

order of grasses. It was separated from Avena by Persoon.
who has been also followed by Pursh, Lindley, and othrr

botanists. The inflorescence is panicled, the spikelets 2-7-

flowered; glumes with a keel, membranous; lower palei

with two bristles, and a tender flexuose beard above tur

middle of its back ; scale lanceolate.

T.flaveseent, Golden Oat or Yellow Oat-Grass, has the

panicle much branched, spreading erect, spikelets 3-

nowered, all the florets awned. It is common in Greai
Britain, especially in rich pastures. This grass does not
thrive when cultivated alone. It contains in proportion to

its nutritive matter more bitter extractive than othrr

grasses ; and on this account is sometimes a desirabli

grass. Sheep are very fond of it.

T. pubesceus. Downy Oat-grass, has a panicle spreadmr
equally on every side ; spikelets 3-flowered, shorter tha-
the florets ; leaves flat and downy. This grass is a nahw
of Britain. For cultivation it is only a second-rate gr»«
its produce however is good, and it impoverishes the soil

but little. By cultivation it loses the downy character oi

the leaves, which is generally more evident the poorer the
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i which it grows . It grows naturally on
#

I
miiIs. The other species of this genus are not

MEGISTUS, or the ' Thrice-Great,' was an epithet
to the Egyptian Hermes, who was said to have
d the art of writing, and to have first taught

sciences of astronomy, astrology, &c. There were
eral works on astrological and philosophical subjects
'buted to him, of which an account is given under

XRISSI'NO, GIOVANNI GIORGIO, born at Vicenza,
a noble family, in 1478, applied himself to classical

ure. studied the Greek language under Chalcondylas,
became also an elegant Latin and Italian writer. At

mature age he proceeded to Rome, where Leo X. took
him into his favour, and employed him in several diplo-
matic missions. He was afterwards employed by Clement
VII., who sent him on a mission to Charles V., with whom
also Trissino ingratiated himself. Trissino died at Rome
in 1650. He wrote :— 1, 'Sofonisba,' the first Italian regu-
lar tragedy, which however has little merit, and is now
forgotten. It was much praised at the time as a novelty,

was performed at_ Rome with great splendour.and

% ' I/Italia liberata dai Goti,' an epic poem in blank verse
relative to the re-conquest of Italy by Belisarius in the
reign of Justinian. The poem is weak and dull, and was

lered such from itsfirst appearance. 3, ' La Poetica,'
a treatise on the poetical art. This is considered as Tris-

- best and most elaborate work. 4, ' Ritratti delle
bcllissime Donne dTtalia.' 5, a comedy, entitled ' I Si-

millimi." in imitation of the ' Menaecfimi ' of Plautus;
lea some minor compositions in Italian and Latin.

He attempted to introduce new letters into the Italian
alphabet, especially to distinguish the two sounds of the o
and the e, and he wrote a letter on the subject to Pope
Clement VH., which was published in 1524; but this inno-
valion met with a great and successful opposition. Firen-
inola wrote an invective against Trissino's new alphabetical
signs. Zeno however attributes to Trissino's suggestion
the custom which has since prevailed among the Italians

Of writing the v and the j different from the u and the »,

and of introducing the z in such words as ' Venezia,'

u* ' locuzione,' Sec, which used to be formerly with a
t, ' Venetia." &c.

Trissino was a friend and adviser of his countryman Pal-
ladio the architect, to whom he imparted his own classical

erudition concerning the works of art of the antients.

,ni, / Seeoli del/a Lelteratura Ifa/iana.)

""AN DA CUNHA, a Portuguese naval com-
In 1505 Emmanuel, king of Portugal, nominated
viceroy of the Indies, a post which he was pre-

d by sickness from accepting. After his recovery he
pointed to the command of a fleet of fifteen vessels,

eh Alfonso d'Albuquerque's squadron of five, in-

ed to cruise in the Red Sea, formed a part. Da
nha sailed, in 1506, with his armament from Lisbon, to

ieh he returned in 1508 (?). On leaving Portugal he
his course southw ards till he reached a latitude so

that some of his men perished from the excessive cold,

e steering this course he discovered, in lat. 37° 16* S.,

lands which bear his name. His fleet was dispersed

violent tempest, and the scattered vessels reassembled
Mozambique. Before reaching this settlement Da Oun-

ha had touched at Madagascar, and, attracted by reports

Which had been spread of great quantities of spices pro-
duced in that island, had examined considerable part of

;sts. Not finding the country answer his expecta-
tions, he rejoined his fleet at Mozambique and wintered
there. In the spring he undertook an expedition against
'ht chief who held Melinda, and chastised the people of
Brava for withholding the tribute they had promised to

pay to Portugal. The fleet proceeded from the scene of
these actions to the island of Socotra, of which it took pos-

session in the name of Portugal. Here Da Cunha and
Albuquerque separated : the latter proceeding to the Red
Sea, the former to Cochin, where he concerted with Al-
meida an expedition against Calicut. The enterprise was
successful, and Da Cunha returned to Portugal with five

ships richly laden. Soon after his arrival he was made
» member of the council of state. He does not however
appear to have taken any prominent part in public aff'aii-s

i he was sent ambassador to Leo X. in 1515.

In 1030' his son Nuno died at sea on his return from

India, where he had been superseded in the chief com-
mand by Noronha. The new viceroy had refused his pre-
decessor even a passage aboard of a king's vessel. Nuno
sailed in a merchantman, but chagrin preyed on his spirits

to such an extent that he died before reaching the Cape of
Good Hope, and his body was, at his own request, com-
mitted to the sea. Tristan da Cunha expressed his keen
sense of the indignities offered to his son by demanding
an audience of the king ; and on its being granted, ap-
pearing, followed by his grandchildren to offer payment for

the cannon-balls which bad been attached to his son's

body in order to sink it. This is the last we hear of him :

he appears to have died soon after. An account of Tristan
da Cunha's expedition was compiled from his MSS. by
De Barros, and published by order of the king. A transla-

tion of this narrative was published at Leyden, by Pieter
van der Aa, in 1706. .
TRISTAN DA CUNHA, a group of islands in the South-

ern Atlantic, south-south-east of St. Helena, and east-south-

east of the Cape of Good Hope. The largest and central

island is intersected by the parallel 37° 6' N., and by the

meridian 12° 2' W. The islands are three in number :

the largest, to which the name of Tristan da Cunha
properly belongs, is between 19 and 20 miles in circum-
ference ; of the two smaller, that which is named Nightin-
gale Island is to the south of the principal island, and that

named Inaccessible Island to the south-west. The two
smaller islands, from the steep and craggy nature of their

shores, can only be approached in a calm. The north side

of the largest island is very striking : an extensive plain

stretches along the base of a mountain, the sides of which
are clothed with thick brushwood, and which towers ab-

ruptly to the height of 8326 feet. In 1816 a company of
artillery was stationed on this island : it was withdrawn
alter the death of Napoleon, and a corporal of the

name of Glass was left with one or two companions to

take charge of the fort and the landing-places. In 1829
the little colony amounted to twenty-seven persons—seven
men, six women, and fourteen children. They had 300
acres of land in tillage and extensive pastures. They had
70 head of cattle, 100 sheep (of which the wool found a
market at the Cape) ; a great number of swine and goats,

which roamed about wild ; and a considerable quantity of
poultry. Water is good and abundant in the island, and
vessels which touch there can easily procure supplies of
fresh provisions. Off the coast is great abundance of seals,

and whales, both black and white. These islands were dis-

covered in 1506, by the fleet under Tristan da Cunha,
whose name has been given to them.
TRITICUM., the genus of plants yielding the various

kinds of wheat. It derives its name, according to Varro,
from trituni, ground or rubbed, because the fruit in its

preparation as a food for man undergoes the process of

grinding or trituration. The various kinds of wheat have
been known from a very early period, and mention is

made of wheat as a food in the earliest records of the

history of man. Both the Egyptians and Jews made use
of wheat as an article of diet, and this food is early men-
tioned in the Bible. It was also used by the Greeks and
Romans, and Theophrastus and Pliny make frequent men-
tion of it. On account of the early cultivation of many of
the kinds of wheat as articles of diet, it is impossible to tell

where the most common species are really indigenous. All

the species of Triticum are however found most abundantly

in temperate climates, and there take the place of the foods

used in the hotter parts of the world. Wheat is in

northern climates what rice and maize are in warmer
ones. The part of the plant of Triticum which yields so

large a proportion of the food of man is the fruit, seeds, or

grain. This fruit, although small in itself, generally forms

a large proportion of the plant. When the fruit is ground,
the testa, or seed-coat, is separated from what is called the
flour. This flour consists of the powdered albumen and
embryo of the seed. The proximate vegetable principles

which tliis flour contains are starch and gluten. The
starch is a highly carbonised vegetable principle, wliilst the

gluten is characterised by possessing nitrogen. Foods
that contain carbonaceous matters are fattening, whilst

those that contain nitrogen are strengthening. It is thus

that wheat flour has become to be the staple article of diet

of the finest races of men in the world. The other cereal

grasses contain the same principles, but the gluten or

azotised principle is not in so large a quantity as in wheat,
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as the following analysis of 100 parts of the organic matter

of wheat, rice, and barley will show :—
StM«h. QliMM.

Wheat . . 70 00 23 00

Rice, . . 85 07 3 60

Barley . . 79-00 6 00

The starch is often separated from the gluten and used

for various purposes in domestic economy. [Starch.] The
gluten is also separated, and, in the form of macaroni and
vermicelli, constitutes a favourite diet with some nations,

especially where little animal food is consumed, for which

it Is a direct substitute, from the identity of its composi-

tion. The following analysis of gluten by Boussingault, and

ox muscle, or beef, by Playfair, will make this evident :

—

Carbon. Hydrogen. Nitrogen. Onyjren.

Gluten. . 54-20 7 60 14 00 24 40
Ox-flesh 9. 54 12 7-89 15 71 21-58

These analyses do not differ more than the analyses of the

same substances frequently differ from each other.

The straw of wheat, and the chaff, or the culm, and the

flowers, also contain 79 per cent, of organic matter. This

consists principally of unazotised vegetable matter, and
may therefore be used as an article of diet for cattle. The
culms of wheat are also used for the purpose of making
plait from which straw hats and bonnets are made, a manu-
facture of considerable importance in some parts of this

country.

The genus Triticum is known by possessing solitary

spikelets, with the glumes 2-vaJved and many-flowered,

the valves carinate, acute, or mucronate ; the paleaa 2-

valved, the valves lanceolate, the external one acuminate,
the internal one bifid at the extremity. The genus con-

sists of about 40 species ; of these 16 are European, and
only 5 are natives of Britain. The species are divided into

two groups, the cerealia, yielding edible fruits, and the
agropyra, which are merely grasses. The latter group is

by some writers, as Bcauvois and Lindley, made into a
distinct genus. It includes all the species that are natives

of Great Britain.

The Cerealia are known by their spikelets being more or
less ventricose and turgid, and the valves are ovate or
oblong. These are again divided into the Frumenta, or
true wheats, in which the seeds fall out from the chaff,

and the Speltee, or spelts, in which the seeds remain at-

tached to the chaff. The most important species belong-
ing to the former division are the following :—

'

T. vulgare, Common Wheat, has a four-cornered imbri-
cated spike with four flowered spikelets, the valves ventri-

cose, ovate, truncate, mucronate, compressed under the

apex, the nerve somewhat prominent. This species in-

cludes the T. testivum and T. hybernum of many bota-

nists. They appear however to be only varieties of this

species, differing in their period* of growth. The native
country of this species is not well ascertained : it has been
found wild in some districts of Persia, also of Siberia, ap-
parently removed from the influence of cultivation. The
great extent to which the cultivation of this species has
been carried in Europe has produced many varieties.

Melzger, in his ' Getreide-Arten,' describes eighteen varie-
ties which are cultivated in Germany ; and many more
might be added to this list. The variety called T. attivutn,
is the type of all the wheats which are called summer and
spring wheats. These wheats are not much cultivated in

Great Britain
;
they are however in some parts of Germany.

Metzger recommends the white-beard summer wheat to be
grown on poor lands, as it yields the best straw for plait-

ing, which is used extensively in Italy for this purpose.
The T. hybernum is the Lammas or winter wheat, and em-
braces by far the greater number of varieties which are
cultivated as the food ofman. The wheats known in Great
Britain and on the Continent as Fox, Kentish, Talavera,
Bohemian or velvet, red, white, and red-eared bearded
wheats are varieties of T. hybernum.

T. lurgidum, turgid, cone, or English Wheat, is known
principally by its prominent carinas. About ten varieties of
this species are known to agriculturists, half of which are
summer and half winter wheats. Of these the clock, great
or Revel wheat, and the Russian or blue English wheat,
are the best.

T. durum, true beard Wheat, has the prominent carina?

of the last wheat, with the valves ventricose, oblong, and
Uv-ee times longer than broad, It is a native of Switzer-

land. It has several varieties, all of which produce i

wheats, and are better known in Italy, Sicily, and Sp»-

than in this country.

T. polonieum, Polish Wheat, has the spike iireipua.' .

four-cornered or compressed ; the spikelets 3-flowtred. t

valves subventricose, oblongo-lanceolate, herbaceous, »i

many nerves. It is found native in some parts of Eurnj*

not however in the country which gives it its name. I

cultivation it yields summer wheats, which are adapted i.

warmer climates than Great Britain.

The Speltt include the following species :—
T. spelta. Spelt Wheat, has a parallel compressed spiV

loosely imbricated ; a fragile rachis, spikelets 4-flowwei:

tho valves obliquely truncated, dentato-mucrtmale, ti •

carina ooropressed, strongly prominent above, with t-

tooth of the apex inflexed. All the species of SpeJU t
cultivated extensively in Germany, and there is so stroop -

prejudice in their favour iu the markets of the soul*

Germany, that other kinds of corn can with diflicaJty In £

rid of. Their great advantage appears to be, that they -

commodate themselves to almost any kind of soil yi*W-

good crops in the extremes of heaviness and light iu

moistness and dryness. They possess a firm stiff nn
which is not easily laid, and are not attacked by birds, »u

are less liable to smut.

T. dicoccum. Two-grained or Rice-Wheat, has the

oppositely compressed, rachis fragile, the spik«l«t> +

flowered, the valves obliquely truncated, dentato-mucrorw i

the carina compressed, strongly prominent above, with t.

tooth of the apex inflexed. This is the T. amylnan <

some authors, and is cultivated with the other spela is

Germany.
T. monococcum, One-grained Wheat, has

spikelets; the valves at the apex 2-toothed, with stru;:

acute teeth at the apex of the carina. This species i» i

quently cultivated in Switzerland, and is used especu

for making gruel. The spikelets are placed close togcth-

and the spike lias a remarkably neat appearance. u» U < -

in ivory.

Tl»e Agropyra do not possess ventricose-turgid spilu l.

and the valves are lanceolate or linear-oblong. This iii

sion includes the wheat-grasses, some of which ax* a

known as troublesome weeds. The most remarkable

stance ofthis is the T. repens, Creeping Wheat-Grass, Cvj

grass, or Spear-grass, which has a distichous spike «

5-flowered spikelets, the valves lanceolate, acuminate, »
five nerves, the leaves flat, and underground creeping titc

It is a native of Great Britain and throughout Eu<v f
>

and is too well known in cornfields. The difficulty ol k

ting rid of its creeping underground stem, the %xsh~j

portion of which, if left in the ground, sends up a fresh I

is the cause of this plant being so great a pest w

'

farmer. These stems contain a good deal of nutm...

matter, and are eaten by cattle, and in times of scarcit;.

some countries have been made into bread by th* ax;

people. The T- maritimum of some writers, which

native of sea-coasts, seems to be only a variety to i.

plant.

T. Junceum, Sea Rushy Wheat-grass, has the spike u .

tichous, spikelets 5-8-flowered, remote, the valves lin« -

lanceolate, 9-11-nerved, leaves velvety above, the r»>

.

glabrous, underground stem creeping. This is a freuui

plant on our sandy sea-shores, and with the Carex aivoa; -

Elymus arenarius, and Festuca rubra, is one of th* pit •

that binds the sands. Under the influence of the stem* >

roots of these plants whole districts are rendered colliv.

which would otherwise be a mass of barren movioe ssw
T. caninum, bearded Wheat-grass, has ft distich- •

spike ; 5-flowered spikelets, lanceolate, acuminate. 3—

nerved valves ; awned florets, scabrous flat leave*. fifr>
-

roots. It is a common plant in England. Accor&v
Mr. Sinclair its produce of nutritive matter is goal -

yields a very early crop when cultivated, and is r*r>

mended to be grown on soils of an inferior quality, uut»-

of rye-grass.

T. cristatuat. Crested Wheat-grass, has elliptical. *

'

ulate, keeled, awned valves scarcely nerved, the spii«

much crowded, with about four awned flowers in each. •

is a native of Britain, and yields much nutritive m»>-

On this account it is recommended by Mr. Sinclair •»

good early grass for heath soils.

For the best and most practical information on
'

genus Triticum, consult Metzger, Die GHrtidt-arto* -
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he other works consulted have been Koch's Flora
Cychperdia of Plants ; Sinclair's Horius Wo-

Pouchet, TraitS de Bolamque.
)N. (Zoology.) [SlPHONOSTOMATA, Vol. XXli..

The term Triton is also applied by Laurenti and
i as a generic name for the Aquatic Su/amanders.

INDUSJK.]
vONIA, Cuvier's name for a genus of Nudibranchi-

ata (vol. xvi., p. 362). This generic appellation comes
loo near to Triton, already used in a double sense.

TRITONOI'DEA, Mr. Swainson's name for a genus of

MKzinintr, the fifth subfamily of his MilricUUe.

F Generic Chamrter.—Shell' bucciniforni. but the basal

Jmlf in narrowed, and the middle more or less ventricose
;

iuire and aperture equal. Pillar at the base with two or

loree obtuse and very transverse plaits, not well defined
;

outer lip internally crenated, and with a superior siphon
;

Jnner lip wanting or rudimentary.
t'xaraple, Turbinoidea undulosa, ' Enc. IVMh.,' 422, f. 5,

foe.

! Mr. Swainson. who refers to many more species figured

in Hk' Bncycloptdie Affthodiqtte, states that Mr. Gray has
nerit offirst publishing this intricate, but most natural

genu-, which he (Mr. S.) had many years ago also deter-

mined.
He adds that he should gladly have adopted Mr. Gray's

name, were it not that Potlio had already been applied to

nua of lepidopterous insects. Mr. Swainson further

bsm-es, that Mr. Gray has verv happily determined what
l Certainly its true station in the natural system—that is,

nediate between Triton and Buccinum. We must
; thai the termination used by Mr. Swainson is ob-

l to by many naturalists when employed for a generic

TRIUMPH Triumphus) is in general a solemn pro-

sion for the purpose of celebrating a victory. Such
MrioiH and solemnities have been customary in all

JBke nations, but they have never formed so pro-

inent a feature in the history of a people as among
Romans. In a Roman triumph, the general who had

ned a victory of sufficient importance to entitle him
this honour, entered the city of Rome in a chariot

1 iv four horses : he was preceded by the captives

and followed by his army. The whole train

M along the Via Sacra up to the Capitol, where the

»ert] sacrificed a bull to Jupiter. Such a triumph was
highest honour that a military commander could

for : it was granted by the senate after any victory
: by sea or by land, provided it was thought suffi-

nlly important to deserve it.

Vhen a general had gained a victory or had accom-
hod the object of his mission, he sent in a report to the

1c. whicli then usually decreed a public thanksgiving

nppii'-atio). The general returned to Rome, either with

army, or appointed a time when it was to meet him
lere

;
but he did not enter the city, and a meeting of

Hk senate was held outside the walls, usually in the

Bfcplc of Bellona, for the purpose of examining the

al's claims to a triumph. The principal conditions

>Jipon which a triumph was granted, and which were

Hftblished partly by custom, and partly by law, arc as

> :— 1. That the general should have' held one of

I offices of the republic, that is, the dictator-

consulship, or praetorship. 2. That he should

s been invested with one of these offices at the time

be sained the victory, and that it should not have

1 on the day of the triumph. This regulation how-
•.et aside at an early, period, and in cases where

> term of office had expired the senate used to grant a

ogatin imperii,' that is, a prolongation of his im-

um or authority as general, for the day of the triumph.

, That (he victory should have been gained under the

es and with the troops of the general who claimed
i .1 ph. 4. That the advantages gained by the victory

the number of the enemies slain should come up to

! amount prescribed by law. 5. That the victory should

te been gained over a foreign enemy, and not in a civil

r l!. That the dominion of the Roman people should

Ire been extended by the victory, and that it should not

^ a mere reparation of losses previously sustained.

That the war should be actually concluded by it, so as

enable the army to quit the enemy's country.

"

These rules however were not alv

and various deviations from them I

sanction of the senate ceased to be thought necessary as
early as the fifth century before Christ, and the people in

the Comitia Tributa assumed the right to grant triumphs
(Liv., iii. 63 ; Dionys., xi. 50) ; and there are instances of
generals triumphing in defiance of the senate and the
people. In later times a general to whom a triumph in

the city was refused, used to celebrate it on the Alban
Mount. (Liv., xlii. 21.) If however the senate granted it,

a sura of money was voted as a contribution towards de-
fraying the expenses of the triumph, and the general was
for' the day of his triumph invested with the Imperium in

the city. During the triumphal procession, the general,

standing in his chariot, wore a purple toga embroidered with

gold ; his brow was adorned with a wreath of bay dam ns .

and in his hand he carried a sceptre with the Roman
eagle. On reaching the temple of Jupiter he deposited
his wreath in the lap of the god. Banquets and other

entertainments concluded the solemnity, which was gene-
rally brought to a close in one day, though in later times

we meet with instances in which it lasted for "three days.

(Liv., xxxix. 52.)

During the time of the empire, the emperor himself,

being the chief general of all the armies, was the onfy
person that could claim a triumph, and it was rarely if

ever granted to any one else but a member of the imperial

family. Other generals received other compensations.
All the triumphs that had been celebrated at Rome were
carefully recorded in the Fasti triumphales. and their total

number, from the earliest times down to the last, that of

Belisarius over the Vandals, has been calculated to amount
to 350.

A lesser kind of triumph was called ovatio, perhap from
' ovis,' a sheep, which the general offered to Jupiter, in-

stead of a bull. It was granted after victories which were
not of sufficient importance to deserve the solemn triumph.
The principal difference between the two was that in an

ovation the general entered the city on foot, and in later

times on horseback ; he wore only the toga prwtexta, and
his brow was adorned with a wreath of myrtle. He
carried no sceptre, and was frequently not accompanied by
his army.

(O. Panvinius, De Triumpho, in Graevius, Thetuurun
Antiq. Rom., vol. ix.

;
Dictionary of Greek and Rom. Ant.,

under ' Triumphus ' and ' Ovatio.')

TRIUMPHAL COLUMN. [Trajan's Column.]
TRIU'MVIRI, or TRE'SVIRI, that is, ' three men." A

great number of offices at Rome, both ordinary and ex-

traordinary (commissions) were held by three persons in

conjunction, who thus formed a board which was intrusted

with the management or administration of certain things.

The office itself was called triumvirate (triurnviratus .

Extraordinary triumviri were appointed on various oc-

casions and emergencies : for example, when a new colony

was to be founded, the whole management of the business,

together with the distribution of lands among the colonists,

was usually intrusted to triumviri, whose full title was
' triumviri coloniae deducendae,' or ' agro dividundo.'

The triumvirate which has acquired the greatest celebrity

in the history of Rome is that which was established to-

wards the end of the republic by Octavianus, Antonius,

and Lepidus. After the republic had been for years dis-

tracted by a series of civil wars, the tliree men mentioned

above met near Mutina, in b.c. 43, and assumed, under the

title of ' triumviri rei publicae constituendac,' the supreme

power for five years, under the pretext of settling the affairs

of the state. Their power and its duration was sanctioned

by a senatus consulturn. They so distributed the adminis-

tration of the state among themselves, that Antonius re-

ceived the greater part of Gaul
;
Lepidus, Spain and a small

portion of Gaul ; and Octavianus, Africa, together with the

islands of Sicily and Sardinia. Lepidus was to govern Rome
and Italy, while he exercised his power in Spain by proxy.

His two colleagues endeavoured to get rid of the republican

party by proscriptions, in which 2000 equites and 300

senators are said to have been put to death. Whole towns

were robbed of their property, and their lands distributed

among the veteran soldiers of the triumvirs, and hos1 of

people flocked around the standards of Brutus and other

republican leaders, to escape an ignominious death. Con-

suls were elected during this period as before, but they

were either the creatures and friends of the triumvirs,
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or one of the triumvirs himself held the consulship.

In B.C. 38 the time of their office expired, and it was
renewed for five years more without any opposition.

About the end of this second term the secret enmity among
the triumvirs burst out into open hostilities ; a new civil

war began, which ended in the destruction of republican

freedom. The triumvirate of Octavianus, Antonius, and
Lepidus is usually called the second triumvirate. The
first triumvirate, if we may call it so, was merely a private

coalition, or, as it is called in Livy's ' Epitome' ( 103), a con-

spiracy, entered into by Caesar, Pompeius, and Crassus, in

b.c. 60: the title triumviri was perhaps never borne by
them ; it was certainly not recognised either by the senate

or the people.

The triumviri who were regular magistrates belonged to

the minor magistrates. Among them we shall mention,

1, The triumviri Capitales, who were instituted about the

year B.C. 292, and were in many respects the successors of

the quaestores parricidii. They inquired into capital

offences, apprehended criminals and committed them to

prison, wherever they discovered them, and also carried

into effect the sentence passed upon them. 2, The trium-

viri Monetales, or the inspectors of the mint. 3, The
triumviri Nocturni, whose duty it was to superintend the

watchmen in the city at night, and to prevent or put
out fires in the city.

For further particulars about these and some other
minor officers of this name, see Dictionary of Greek and
Rom. Ant., under ' Triumvir.'

TRIVENTO. [San™.]
TRIVET, NICOLAS, whose sirname is otherwise found

Tryvet, Trcvet, Treveth, Trevech (a misprint or mistran-
scription), Triveth, Thriveth, and is latinized Trivetus, Tri-

vettus, Trevetus, and, by Leland, Tripus (at least he has Tri-

podis in the genitive), was born in Norfolk about the year
1258, and was son of Sir Thomas Trivet, who is recorded to

have twice ridden as one of the Justices in Eyre in the latter

part of the reign of Henry III. Trivet mentions his father
in his Annals, under the year 1272, by the name of Thomas
Treveth. He himself was sent, when a boy, to be brought
up in the Dominican convent at London, and in due time
he became a monk of that order. Having completed his

education at the universities of Oxford and Paris (his resi-

dence for some time at which latter place of study he
notices in the beginning of his Annals), he was, on his

return to England with the highest reputation in all the
branches of learning then cultivated, elected head or prior

of the religious house in which he had spent his earliest

v ears. This office he appears to have held till his death
in 1328.

Leland, Bale, and Pits give long lists of the writings of

Trivet, especially Pits, whose catalogue extends to between
thirty ana forty articles. Among them are annotations or

commentaries on various parts of the Scriptures, on certain

of the works of St. Augustin, on the ' Problems' of Aristotle,

the ' Metamorphoses' of Ovid, the ' Tragedies' of Seneca, on
Boethius, Livy, and Juvenal, some astronomical and other
scientific treatises, and a number of tracts on religious and
moral subjects, all in Latin. Many of these manuscripts
still exist in the libraries at Oxford and Cambridge, and
elsewhere. A commentary on the treatise of St. Augus-
tin entitled 'De Civitate Dei,' by Trivet and Thomas
Valois, or Walleis, was printed by Schoffer, in the second
volume of his edition of St. Augustin's works, fol., Mainz,

1473, and again at Toulouse in 1488, at Venice in 1489,

and at Friburg in 1494. But Trivet is now only remem-
bered for his Chronicle or History, principally of English
affairs, though it embraces a sketch of those of the other
kingdoms of Europe, from a.d. 1 136 to 1307, or from the
beginning of the reign of Stephen to the end of that of
Edward I. This work was first printed by Lucas Acherius
(Father Luc d'Achery), in the eighth volume of his ' Spi-
cilegium Veterum aliquot Scriptorum,' 4to., Paris, 1671

;

and it is also contained in the second edition of that col-

lection, in 3 vols, fol., Paris, 1723. But the edition com-
monly used is that published by Antony Hall, under the

title of ' Nicolai Triveti Dominicani Annales Sex Regum
Angliae,' at Oxford in 1719. in 2 vols. 8vo., the second of

which however (not published till 1721) is occupied with
the Chronicles of Adamus Muriinuthensis and bis Conti-

nuator. This edition is from a better manuscript than
that which D'Achery used ; but otherwise it has no great

reputation, any more than Hall's other publications. Tri-

vet however deserves to be well edited; he is a cl<. •

painstaking, and exact recorder of events, and he i* ;

original authority for many particulars relating to lii»

times, his accounts ofwhich have sometimes been pill*^-.

without acknowledgment by subsequent compiler*. I!

Annals have different titles in the various mantiM-rrj.'

and there is also in the library of Magdalen College. O-.

ford, the manuscript of another historical work of ,

French, entitled ' Les Cronycles ke Frere Nichole Tn -.

escrit a Dame Marie la file moun seygnour le ror Edn j

le fils Henry.' Of this the first part is an abridgment
the history of the Old and New Testaments; the **n >

part, entitled ' Les Gestes des Apostoiles (that is t
1

.

popes), Emperours, et Roys,' appears to be, in the 1st'

portion of it, nearly a translation of his Latin Annals.
TRI'VIA. (Zoology.) [Cypr.*id.i£, vol., viii., p. 25f>

TRIVU'LZIO, a Milanese patrician family. •Re-
members of which figured in the history of their cotin«-

in civil and military capacities under the dukes Viscv .

and Sforza. After the death of Filippo Maria Viscor.'

a.d. 1447, the Milanese having proclaimed a reput

'

Erasmo Trivulzio and several of his brothers were air...

the most strenuous supporters of the popular cause aga: •

Francesco Sforza, who aspired to the ducal throne. Si'o-

having succeeded in taking possession of Milan, not c
forgave Erasmo, but appointed both him and his nepl.-

Antonio Trivulzio to the rank of ducal councillors. T •

sons of Antonio distinguished themselves in the next r-

neration : one of them, Renato, commanded the troop* .

Ludovico Sforza against the Venetians and the Griso-.-

and defeated the latter in Valtellina, for which he t i-

surnamed Helveticus. During the French invasion, t

remained faithful to his prince": he died at Pavia in l4'--

His brother Gian Giaccomo Trivulzio, who has been st%;.-

by some writers ' il Magno,' or ' the Great,' was born
1441. After serving in his youth under Francesco Sfcr.
and his son Galeazzo Maria, he was appointed on the <lc?

of the latter member of the regency during the minority .

the young duke Giovanni Galeazzo. But Ludovico Sforv.-

the duke's uncle, having assumed the supreme power it

1479, Trivulzio was employed by him in the army, and «

>

sent to assist King Ferdinand of Naples against his revolt

barons. Ferdinand out of gratitude made him count
Belcastro. Trivulzio was also employed by Pope Innoct-
VIII. to reduce the town of Osimo, in the March •

Ancona. On his return to Milan he found him«-
slighted by Ludovico Sforza and his courtiers, who en-
trusted him on account of his firmness and pride ; and fr -

.

that time he vowed revenge against Ludovico. Hr -

turned to Naples and entered the service of Ferdioa.".

When Charles VIII. of France invaded Naples and dr
away the Aragonese dynasty, Trivulzio took service wv
the French at the time when Ludovico Sforza. in cone .

with the other Italian states, was fighting against Iherr

He fought bravely for Charles VIII. at the battle of '*

Taro against the Italian allies. He then followed CharU-
in his retreat to France. During the negotiations vib--

were entered into about that time to settle amicably v
affairs of Italy, Trivulzio supported at first the cJai»V»

the youthful duke Giovanni Maria Sforza to the rrow-n
Milan, but the French insisting upon the rival rhum*
the duke of Orleans, afterwards Louis XII., TriTulzio en'
way, and from that time he seemed to have renounced !

country and to have become altogether French. He «

.

made by Charles VIII., Count of Pezenas in Lanemr
and decorated with the order of St. Michel. In 1

-

Louis XII. gave him the command of his army in Italy. I-

vulzio defeated the troops of Ludovico Sforza. and enl.-r.

Milan at the head of the.French invading artnv, in S
tember of the same year. Louis XII. then rbade < i

marshal of France, marquis of Vigevano and Me'.ta •

Lombardy, and captain-general of the duchy of Mil»-
When Ludovico Sforza again advanced towards Milnv :•

the head of his Swiss auxiliaries, Trivulzio being haul-
supported by the French officers, who were jealous of tj.:

for being a foreigner, was obliged to leave the citv. but I
soon alter defeated Ludovico at the battle of Novats. .-

April, 1500. Ludovico was seized in disguise ami ls>L,r
prisoner before Trivulzio, who treated linn ungerrerou-- .

and upbraided him with reproaches. Ludovico was s*--
prisoner to France. Trivulzio again took possesion •

Milan, but he did not long retain (lie rommnnd of t.

duchy, which was given to the Cardinal of Rot tan. !;
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war having broken out again in Italy, Trivulzio was
oyed in tlie French armies, and commanded the ad-

il-guard at the battle of Agriadello, in which the

enetians were defeated.

In 1511 the French Marshal Chaumont having died, Tri-

fulzio succeeded him pro tempore as commander-in-chief
French, and he drove Pope Julius II. from Bologna,

after Gaston de Foix, duke of Nemours, came to take

land of the French in Italy, and Trivulzio served

him in the campaign of 1512 against the pope, the

H-t km*, and the Spaniards. Alter the battle of Ra-
and the death of Gaston de Foix, Trivulaio was

jed to evacuate Milan, which was entered by Maximi-
Sforza; and in the following year the loss of the

attic of Novara again drove the French and Trivulzio

with them out of Italy. In 1515 Francis I., who had suc-

ceeded Louis XII., put Marshal Trivulzio at the head of a

French army for the conquest of Italy. Trivulzio made a
" inlliant campaign. He crossed the Alps by a new pass,

the marquisate of Saluzzo, defeated and took pri-

:r Prospero Colonna, won the battle of Marignano,
• the battle of the giants,' against the Swiss, and In a
time conquered the whole duchy of Milan. The

ratable de Bourbon was appointed governor, but being
xllcd in the following year, he was succeeded by Mar-

Lautred whilst the veteran Trivulzio was living in

endid repose in his own patrimonial house at Milan,

td enjoyed great consideration. Lautrec was harsh and sus-

picious: he oppressed the people of Milan; and Trivulzio

Having shown some sympathy for his townsmen, Lautrec ac-

cused him of secret practices against King Francis. Trivulzio,

being informed of this, set out for Fiance in the depth of

winicr, although he was then nearly seventy-eight years

old, and repaired to the court of Francis I., who refused

liini an audience. He then placed himself in the kings
»ge, and as the king drew near he begged him to

to a man who had fought eighteen battles in his ser-

and in the service of his predecessors. Francis stared

him, and passed on without saying a word. This was
too much for the old man ; he fell ill, and died at Chartres,

in December, 1518. His tomb and those of liis two wives
arc seen in the church of St. Nazario at Milan, with this

epitaph:—' J. J. Trivultius, Antonii filius, qui nunquam
(juievit hie quiescit. Tace.' His name is not in favour

ig the Italians for having served foreigners against his

countrymen, of which however he is no singular in-

in the history of Italy. (Litta, Famiglie celebri

Rosmini, Vita di Gian Giacomo Trivulzio delto

iguo.)

A branch of the Trivulzio family, enjoying considerable

properly and the title of marquis, has continued to exist at

Milan to the present day. The late marquis, Gian Jacopo
Trivulzio, who died at Milan in 1827, was a great patron of

learning. From the MSS. of his rich library at Milan he
^edited or caused to be edited several important works, such

as the 'Johannidos, sen deBellis Libycis,' a poem of Cres-

conius C'oiippus ; the ' Lettere ed altre Prose del Tasso,' the
' Lette re inedite di A. Caro,' the 'Convito' of Dante, and

Life of Gian Giacomo Trivulzio,' already mentioned,

ton,' or French marshal's staff, of old Trivulzio is

erved among the heir-looms of the family,

lo, Biograjia dcgli Italiani lllustri ; Valery,

«i Italie.)

[Troy.]
2HAJC VERSE, a kind of verse used by the Greek

tin poets, especially by the tragedians and eonie-

The foot from which it takes its name and of

ich it principally consists is the trochee (— <->), which is

.lined, like the iambus and anapa;st, into metres of two
L-ach. The most common form of the Trochaic verse

it which is composed of a perfect dimeter followed by
BCl er wanting the last half-foot. This form of verse is

'Trochaic Tetrameter Catalectic' of the Greeks, which
called by the Romans quadratits, from itseontain-

jur metres, and seplenarius, from its containing seven

feet. The following is an example in English :

Almander lulled thinkinf.
Drunk around the council board.

Hi luMued the world hy drinking.
Mure than by' his conquering sword.

In the Greek tragedians the following are admitted as

alums on the pure Trochaic verse :

—

The syllabic at the end of the line may be short,

P. C, No. 1585.

since its time is filled up to that of a long syllable by the

Bright pause which occurs in that place.

2. The trochee may be resolved into a tribrach (u u u)
in any place ; but the final long syllable may not be re-

solved into two short ones.

3. A spondee ( ) may be substituted for the trochee

in the second place of each metre, that is, the eren places

of the verse (2nd, 4th, and 0th).

4. The spondee may be resolved into an anaptpst
(u u -). But

5. If there is a tribrach in the seventh place, ne'ither a
spondee nor an anapaest is allowed in the sixth.

C. A dactyl (— u u) is allowed, but only in a proper
Hone, in any place.

The following table represents the different forms of the

verse :

—

8.

u
1. 2_ 3. 4. 5. (3. 7.

— — y — u — {j — u — o — o
o u -) u u o L) U U u -J u u o o L> <J O uuu

(JO — o o— o u —
. —OSJ — u u — O O -oo — o o — O -J — o o
The first dimeter ought to end at the end of a word.

Often also each metre, and sometimes each foot, ends at

the end of a word. If the first metre ends with a word
after which there is a slight pause or break in the sense,

then the second foot of the first metre is a trochee or tri-

brach, not a spondee or anapaest. The same restriction ap-

plies to the sixth foot when it ends with a word followed

by a slight break in the sense. These niceties of structure

are exemplified in the following lines:

—

Pharn. C3C. 'Qc aVi/ioc,
|

oiVrpii iracxwv, fJiXauro/rat x^nvoc.

(546. 'E\iric«c Sovrot ta^ivcova ale ir'nroiSa
\
avv StoTf.

The comic tetrameter resembles the tragic in every re-

spect, except that sometimes, though very rarely, a tri-

brach in the seventh place is preceded by a spondee in the

sixth, and that the niceties of structure just mentioned are

not always observed.
The points of difference between the Greek and Latin

trochaic verse are similar to those which exist in the

iambic verse, and are explained in the article Tkrkntian
Metrks. The chief point to be attended to is, that in

Plautus and Terence a spondee which has the accent, or

ictus metricus, on the first syllable, is allowed to stand for

a trochee in any place except the seventh. The following

line is from Terence :

—

Numquam cuiquam nostrum tt'rbum fecit neque id irgrc lulit.

Tlie ictus metricus of the trochaic tetrameter, both in

tragedy and comedy, is as follows (according to the nota-

tion used in the article Ausis) :

—

t \ ti \ i \ ii \ i \ n \ i \ ii

that is, the afrit falls on the first syllable of each foot, and

of the two arses in each metre the second is the stronger.

The trochaic verse is rapid in its movement, and is gene-

rally used where stronger emotions are expressed than in

the ordinary iambic trimeter. It is, however, closely con-

nected in rhythm with the iambic verse. If we prefix to

the trochaic" tetrameter catalectic an introductory short

syllable, we obtain an iambic tetrameter : if from the tro-

chaic tetrameter catalectic we cut off the first foot and a

half, we have the iambic trimeter ; and it must be ob-

served that these results are not only true with respect to

quantity, but that the licences and restrictions of the tro-

chaie verse become, by thus altering the order of scansion,

the very licences and restrictions of the iambic verse.

Thus the spondee in the eren places of the trochaic verse,

the anapcest in the fourth and sixth places, the dactyl of

a proper name, and the want of a ceesura between the two

dimeters, produce respectively, in the iambic frimeter

which we get by cutting off the beginning of the trochaic

tetrameter, the spondee in the odd places, the dactyl in the

first and third places, the anaptcsl of proper names, and

the penthemimeral ceesura. The resemblance of rhythm
is also seen by dividing each Verse at its chief pause,

namely, the end of the first dimeter in the trochaic, and

the penthemimeral caesura in the iambic, when it is found

that the second portions of the two are identical in every

respect; and it is in fact by these concluding portions that

the rhythm of a verse is determined.

Troch. — O - J -<J I — u — o — u -
Iamb. o - j —o I — o -u — u -
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Further particulars respecting the tetrameter catalectic, I

and an account of other trochaic metres, will be found in

Tate's Introduction to the principal Greek Tragic and
Comic Metres, and Hermann's Elementa Doctrxnte Me-
trics.

TROCHATELLA, Mr. Swainson's name for a subgenus

of Helicina, which genus is placed by him next to Colo-
stoma in the subfamily Achatinee, which he makes the

fourth of the family Helicid*.
Subgeneric Character.—Trochiform ; spire elevated,

acute ; inner lip very thin, outer lip spreading. (Sw.)

Example,—Trochatella pulchella. Zool. Journ., i., pi.

6, f. 1.

TROCHELLA, Mr. Swainson's name for a subgenus of

Calyptrtea, Lara., placed by him under the family Ha-
lioiidte.

Subgeneric Character.—Shell conical, patelliforra

;

spire central, of two or more whorls; umbilicus closed.

Examples,

—

Trochella auriculata, Sow. (Man., f. 236)

;

and Trochella pileus (Ibid., ff. 237, 238). \C\i\ytiuz\dx..]

Professor Owen has contributed a most interesting addi-

tion to our knowledge of this group, in his paper read

before the Zoological Society of London, on the 8th

November, 1842, on the anatomy of Lithedaphus longi-

rostris, the synonyms of which he gives as ' Calyptrtea

Roissyi, Dufo ? Upper valve, Calyptrcca equestris, auct. ?

Mitrularia equestris, Schumacher.'

The mollusk on which the Professor has founded the

genus Lithedaphus, was placed in his hands by Mr. Hugh
Cuming on his return from the Philippine Islands in 1840,

and the circumstances connected with the discovery of

this species, which is inclosed, like the acephalous mol-

lusks generally, in a bivalve shell, are related by that gen-

tlemen in the valuable Conchologia Systematica of Mr.
Reeve.*

Professor Owen remarks that the grounds on which
these bivalve Calyptrteidee are to be regarded as a distinct

genus will be manifest in the- description of the soft parts
;

for it may be doubtful whether the mere dermal character,

as, he thinks, the secretion of the basal plate by the integu-

ment of the foot must be regarded, would have justified

such a separation.

The normal valve, secreted by the ordinary mantle,

might, in Professor Owen's opinion, pass for the Calyptrtea

equestris of authors, and he adds that it is unquestionably

very closely allied to that species, if it be not identical

with it. The additional plate might be argued to be an
accidental production, and it might be urged that its secre-

tion was stimulated by the nature of the base of attach-

ment selected by the individual Calyptreidan, or to which

it had been drifted, as, for example, the masses of dead

coral under which Mr. Cuming discovered the specimen

submitted for dissection to Professor Owen, who adverts to

the species of Calyptrtea already discovered by M. Dufo

at Mahfj, one of the Seychelle islands,* which at the later

periods of its existence is provided with a separate calca-

reous supporting plate. M. Dufo considers this species,

named by him Calyptrtea Roissyi, as distinct from Calyp-

trtea equestris, in consequence of its haviag the margin of

the upper shell dentated and exactly on the same plane,

and the angle formed by the internal plate less open ; but

still he thinks that it is otherwise very closely allied.

Now, Professor Owen remarks that the specimens re-

ceived by him from Mr. Cuming have also the contour of

the shell-aperture on the same plane, and in the older

specimens the loose-ribbed texture of the outer layer of

the shell gives, the Professor observes, a dentated structure

to the margin ; but he adds that in the specimen figured

by Mr. Reeve the margin of the upper shell is sinuous, as

in most specimens of Calyptrtea equestris, and that the

known facility with which mollusks can adapt the calcify-

ing margin of their flexible and extensible mantle to the

inequalities of the surfaces on which they rest materially

invalidates the chief specific character of Calyptrtea

Roissyi, which, together with Culyptrtete equestris and
longtrostris, may, he thinks, possibfy be varieties of one
species ; but the organization of this species, as represented

by the specimens from Zebu and Bohol, establishes, in his

opinion, their claim to subgeneric distinction among the

Catyptrteidte.

Before Professor Owen proceeds to his description, he

• Vol. U., p. 31, note,

t Sec * Ann. <lw Sciences Nat./ i'dc ser., torn. hit.

refers to the materials for the requisite comparison* fur-

nished by the labours of other anatomists, observing that
Cuvier has taken the lead in giving the anatomy of O-17..-

dula, in the Memoires sur Tes Mollusques, but that it.e

first anatomy of a typical Calyptrtea is due to the nkili <•'

M. Deshayes.* M. Lesson has noticed modification! <-.<

Calyptrean organization in the subgenus Crepipn/ellu,^

and Professor Owen has himself described other* in tht
subgenus Calypeopsis.%

External Characters.—Lithedaphus, according to Pro-
fessor Owen, differs from all previously described Oi/jrj-

trteidte in the following points :—The head, instead of

being short, broad, and flat, is long and subcylindrical : the

part anterior to the tentacles being produced in the fttrrr.

of a proboscis equalling in length the whole body behind
it, and terminated by a clavate extremity. The tentac-I<-«

or antennas are of proportional length, reaching, in som<
specimens, to the beginning of the teiminal expansion c<

the proboscis. The second external character is a mode-
rately-long subcompressed process, projecting forward*
between the head and the anterior margin of the foot, like

a second head, but consisting only of a soft duplicature of
the mantle, with muscular fibres for protraction and re-

traction. In some specimens the apex of this process wn
expanded and a little produced on each side. The more
common form of this appendage is contracted.

The foot, in the specimens examined, was much smaller
in proportion than in Calyptrtea or Calypeopsi* ; it pre-

sents a subcircular form, as in Col. sinensis, but only etjuaJ*

half the diameter of the entire body; its whole margiu i»

free, not produced anteriorly into lobes, as in Calypeoptit.
The dorsal surface of the mantle is impressed with a deep
horse-shoe fissure, receiving the internal plate of the upper
shell. The more common form of this appendage is con-
tracted.

Internal Characters.—Respiratory and Circulating Sys-
tems ; Digestive and Generative Systems.—Professor Owen
states that the aperture of the branchial chamber extends
transversely across the back of the head, but conducts to a
cavity of unusually small extent. The contained breathing
organs differ not merely in relative size, but likewise ver>
remarkably in structure, from the previously dissected

Calyptrteidee. In these the branchiae consist of a single

series of simple, elongated, close-set and very numerous
filaments, extending along the left side of the body in

Calyptrtea sinensis, and making the tour of the mantle in

the Calypeopsis. In Lithedaphus the branchial consist of

two short parallel rows of conical, subcompressed, plicated
vascular processes, twelve to fourteen in each row, and
limited, like the branchial cavity, to the anterior part <A

the dorsal aspect of the body. 1 he heart, lodged in a wide
pericardium, and consisting of a large auricle with thin,

subtransparent walls, and a small opakc, conical ventricle
is situated at the left extremity of the branchial chamber,
receiving the branchial veins, and sending its largest artery

to the ovarium, which, in the specimen dissected, formed
the left portion of the visceral mass. The oviduct, at first

slender and convoluted, expands on the right side, where
it is disposed in three long folds, which were laden with
unusually large elliptical ova. At its termination, close to

the branchial orifice, there is an oval mucous gland, and a

short conical filament projects from the inner surface o!

the mantle. The proboscis is surrounded by a thick mr.--

cular tunic, inclosing a long, rasp-like, horny tongue, ar>l

at its base are two simple salivary follicles. The oesopha-
gus expands into a small stomach, imbedded in a follii-

liver. The intestinal canal is more complicated than v.

Calyptrtea or Calypeopsis ; it bends towards the left si<!t\

and there forms a small mass of double spiral coils, five , r

six in number, from which the rectum is continued alone
the floor of the branchial chamber, in the interspace of tlv

gills, to the outlet of that chamber on the right side of tk-

neck.

Nervous System.—The nervous system of Litheiiaphin.

according to the Professor, is chiefly distinguished fn.rr

that of the Calypeopsis by the larger relative Mie art
closer approximation of the supraoesophageal ganglion-,
which here equal the inferior masses. Besides the chord*
connecting the upper with the lower ganglions, the upper
ganglions give on each three nerves ; the largest run* tor-

• ' Ann. ,les Science* Nat.,* tome iii.

t ' Zoologie dc Duperroy,' tome ii. } ' Zool. Tnm ,* tuL i.
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want in a zigzag course to the clavale mouth : the second
supplies the substance of the tentacle ; the third, a slender

nerve, goes to the minute eye-speck on the outer side of

the base of the tentacle. The wavy disposition of these

ves, especially of the rostral pair, clearly indicates a
ision for considerable elongation of the parts which

hey supply.

Professor Owen, referring to these accurate demonstra-

, remarks that this genus differs from the other known
i of the Calyptreeidre in the smaller development of

its locomotive and respiratory organs, and in the greater

development of the organs for the prehension and assimila-

tion of food. He concludes one of the most succinct and
at the same time most satisfactory papers on the anatomy
of these animals known to us, in the following eloquent and

" llosophical terms

:

' Probably no oyster, cemented to its native rock, is more
fettered in its movements than this highly developed

stropod, to which however a voluntary detachment of
foot from the gastric plate may be possible.

' M. Dufo however testifies that the only movement he
able to recognise in his Calyptrera Roissyi was an
Hon of the anterior part of the shell and a correspond-

ing separation of it from the supporting plate beneath.
'The circumstances under which Mr. Cuming discovered

his specimens would hardly be consistent with a greater
extent of motion. The foot, therefore, whose normal
functions as an instrument for traversing space must be re-

stricted to the early age of the Lithedaphus, may well

offer diminished proportions when the animal has chosen
a site for the deposition of its ventral plate and has taken
up a fixed abode. Muscular action being thenceforward
much restricted, the necessity for extensive respiration is

in the sarne degree abolished. The compensation for this

abrogation of the power of moving about in quest of food
it obviously the great development of the proboscidiforni

head, which when outstretched in the living mollusk
must appear like some worm moving to and fro from be-
tween the valves of the shell. The tactile organs of sense

are co-extended with the prehensile organ ; but the eyes,

so useful to the young wandering mollusk, have much
shrunk in the sedentary aged ; and the complete elabora-

tion of whatever nutriment may be introduced into the

system has been provided for by the long and convoluted
alimentary canal.

' These facts in the anatomy of the Lithedaphus, and
their harmonious adjustment to its peculiar condition as a
sessile gastropod inclosed in a bivalve shell, leave scarcely

any doubt as to this state, strange and anomalous though it

may seem, being essential to its nature and of original

desig

'ForFor assuming that the secretion of a ventral plate may
be excited by some accidental position of an individual

of a species not commonly possessing such plate, it would
be an extreme hypothesis to attribute to the consequent
abrogation of the locomotive power a gradual and progres-

dve elongation of the head during successive endeavours
on the part of the imprisoned mollusk to attain whatever
food might come within its reach.

'And admitting that, the supplies of food being casual
and scanty, the nutriment would require to be longer re-

tained and more completely assimilated, to conclude that

the alimentary canal thereupon acquired additional convo-
lutions would be still more hazardous. But when we find

that, the demands upon the respiratory actions being much
diminished after the loss of locomotion, the branchial ap-

paratus does not merely present an atrophied state of its

usual structure in the free Calyptrceidrc, but a different

condition of that structure,—two very short gills replacing

: very extensive one, and the form of the branchial fila-

i being quite different,—the conclusion seems un-

title, that the Lithedaphus is a good and constant

created with reference to that peculiar mode of life

i which its generic characters as a Calyptreidan are cor-

tated.'

TRO'CHIA, Mr. Swainson's name for a genus of Buc-
'inin.ee, the fifth subfamily of his Muricidrc. The genus
is placed between Buccinum and Tritonoidea.

Generic Character.—Shape intermediate between Pur-
pura and Buccinum ; whorls separated by a deep groove :

inner lip, when young, depressed ; when adult, thickened,

convex, and striated : basal canal very small.

Example, Trochia sulcata. ' Enc. Method.,' pi. 422, f. 4.

TRO'CHIDjE, the name of a family of testaceous tur-
binated gastropods.

The genus Trochus of Liniiffius {Animal Litnax) was
placed by him between Murex and Turbo, in his last edi-
tion of the Systema Naturee, and comprised twenty-six
species.

The Trochoidea of Cuvier fonn the first family of his

pecfinibranchiatc gastropods [Pectinibranchiata], and
are defined by him as distinguishable by their shell, whose
aperture is entire, without notch or canal for a mantle-
siphon, the animals being destitute of one ; and by an
operculum or some organ in lieu of it. They are, Cuvier
observes, the Paraccphalophora Dioica Asiphonobranch-
iata of M. de Blainville.

The following genera and subgenera are arranged by
Cuvier under his Trochoides

:

—
Les Toupies. (Trochus, Linn.)

These are defined as having shells whose angular aper-

ture approaches at its external border more or less to the

totality of a quadrangular figure, and is on an oblique

plane with reference to the axis of the shell, because that

part of the border next to the spire advances more than

the rest. The greater part of their animals have three

filaments on each edge of the mantle, or, at least, some ap-
pendages at the sides of the foot.

Subdivision a. No umbilicus.

Among those which have no umbilicus to the shell,

there are some whose columella, in form of a concave arch,

is continued, without any projection (ressaut), with the ex-
ternal lip. It is the angle and advancement of this lip

which distinguishes them from Turbo. These are the

Tectaires {Tectus) of De Mont fort.

Many are flattened, with a trenchant*lip, which has

caused them to be compared with a spur-rowel. These
are the Eperons {Calcar) of De Montfort.

Some are slightly depressed, orbicular, shining, with a
semi-round aperture, and a convex and callous columella.

{Rotella, Lam.)
Others have the columella distinguished towards the

bottom by a small prominence, or vestige of a tooth, like

that of the Monodontee of Lamarck, from which these

Trochi do not differ except in the angle of their aperture

and the advancement of their lip. The aperture is, ordi-

narily, as high as it is wide. {Cantharidus, De Montf.)

Others again have the aperture much wider than it is

high, and their concave base approximates them to the

Calyptrcece {Infundibulum, De Montf.).

Some whose aperture is much larger than it is high have
the columella in the form of a spiral canal {Trochus foreo-
latus, &c., Chemn.).
Those which have the shell turriculated approach the

Cerithia {Telescopium, De Montf.).

Subdivision € . Umbilicated.

Some of the forms w hich are placed in this subdivision

have no projection (ressaut) at the columella : the greater

part are flattened, and have the exterior angle trenchant.

Trochus agglutinaru (genus Phorus, De Montf.), &c.
Some have the edges of the lip rounded {Trochus cine-

rarius, Linn.).

Others have a prominence towards the lower part of

the columella {Trochus virgatus, &c).
Others again have the collumella cfenelated on its

length {Trochus macutatus, &c).
Next to the Trochi, properly so called, come

Les Cadrans. (Solarium, Monti'., Lam.)
These are distinguished from the other Trochi by having

a spire in the form of a very widened cone, whose base is

hollowed by an extremely wide umbilicus, so that one can
follow with the eye the internal edges of all the whorls
marked by a crenelated cordon. {Trochus perspectivus,

&c.)
Les Euomphales. {Euompluilus, Sow.)

These are fossil shells resembling the Solaria, but with-

out any notches on the internal whorls of the umbilicus.

Next in order follows the genus Turbo, Linn., with its

subgenera [Turuinid.k], and then come the genera Palu-

di/ia, Littorina, Monodonta, or rather Monodon, Phasia-

nella. Ampul/aria with its subgenera, Melanin with its

subgenera, Acteon {Tornalella, Lam.), Pyramidella, Jan-

thina, and Xerita with its subgenera.

The Trochoides are immediately followed by the Capu-

loides {Capulus, Hipponyx, Crepiduta, &c). {RegneAni'
tnal.)

2 M 2
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M. de Blainville makes the Goniostomata his first family

of the order Asiphonobranchiata, and includes within it the

great genus Trochus, Linn., only. He describes the

Animal as spiral, having the sides of the body often

ornamented witn digitated or lobated appendages, and pro-

vided with a short foot rounded at its two extremities ; the

head furnished with two tentacles, more or less elongated,

carrying the eyes on a convexity of their external base,

which is often sufficiently distinct to render the eye sub-

pedunculate ; mouth without any upper tooth, with a lin-

gual spiral riband ; anus on the right, in the branchial

cavity,which holds one or twounequal, comb-like branchiae

;

organs of generation terminating in a female individual on

the right in the branchial cavity, and in a male individual

in a sort of triangular tonguelet sustained by a small ossicle.

Shell subplanorbic or trochiform ; the spire elevated,

sometimes depressed (surbaissce), and more or less carinatcd

on its last whorl, which forms a flat circular base ; a mo-
derate, depressed, and often nearly quadrangular aperture,

with its external or right lip trenchant, angular, or folded

in the middle.
Operculum horny, circular, with a submedian summit,

rolled regularly into a spiral ; the whorls of th*e spire nar-

row and numerous.
M. de Blainville observes that all the species of this

family are phytiphagous, marine, and live upon the rocks

on the shore of the sea. He divides the group into Sola-

rium and Trochus.

Solarium.

Animal unknown. (Butsee, post, descriptions and figures

of Solaria perspectivum and variegatum.)
Shell orbicular, rolled up (enrou)6e) nearly on the same

plane, or planofbic; spire very much lowered (surbaissce
)

;

a large conic umbilicus, with its edges denticulated or not
at the entrance ; aperture not modified by the last whorl
of the spire, which is entirely flat ; no columella.

Operculum unknown, Blainv. (But see the descriptions

and figures of the opercula of the Solaria above-mentioned.)
M. de Blainville separates the genus into the following

subdivisions :

—

A. Species very much carinated on their circumfer-
ence and the aperture of which is well squared.

Example, Solarium perspectivum.
B. Species subcannated or with a double carination

;

the aperture sub-rounded.
Example, Solarium variegatum.

C. Species entirely flat on the side of the summit ; the
umbilicus not crenelated at its circumference.

Example, Solarium magnum. (Genus Maclurites, Le-
•ueur.)

D. Species with a slightly conical summit ; the um-
bilicus not crenelated. (Genus Euomphalus, Sower-
by.)

Example, Solarium antiquum.

Trochus.

Animal well known, and as characterized above.
Shell thick, ordinarily nacreous, trochoid, with the spire

sometimes lowered (surbaissce) and at others rather lofty
(elanc6e) and pointed at the summit, trenchant or carinated
on its circumference, umbilicated or not ; aperture depressed,
angular or subangular, with disunited borders, the right
lip trenchant ; the columella bent, twisted, and often pro-
jecting in front.

Operculum horny, delicate, consisting of numerous nar-
row spiral whorls, increasing slightly from the centre to the
circumference. (Blainv.)
M. de Blainville thus subdivides this genus:

—

A. Species entirely calyptritbrm in consequence of
the great projection of the carina or of the circum-
ference, its excavation, and the small ness of the
spiral cavity formed by a septiform lamina. (Genus
Jn/undibulum, De Monti'.)

Example, Trochiu concarus.
B. Umbilicated species, with the spire much depressed
and agglutinating; the base very much widened
and excavated as it wore by the great projection of
the angle of the right lip, which advances far be-
yond the columellar rounded lip. (Genus Phorus,
De Montf.)

Example, Trochut agglutinans.
C. Umbilicated species with a very depressed spire,

trenchant, and radiated at their circumference by

an angular canal of the middle of the right bp
(Genus Calcar, De Montf.)

Example, Trochus Impcrialis.

D. Orbicular, depressed, shining, subcarin&tt-d species
the aperture subdeprcssed and semi-round, with *

large callosity on the umbilicus. (Genus Roleil-
Lam.)

Example, Trochus roseus.

E. Species not umbilicated, conical, with a flat and
circular base, the columella twisted ; the apeitu..
very angular.

Example, Trochus niloticus.

F. Species not umbilicated, conical, elevated, with a
circular and flat base ; the termination of the colu-
mella strongly twisted, but depressed by the Up
appearing to be notched by the advance of an ic

ternal decurrent fold. (Genus Tectus, De Montf.
Example, Trochus obcliscus.

G. Species neither umbilicated nor nacreous, cooin .

very much elevated ; whorls of the spire numeral*,
with decurrent strise ; the extremity of the cw>\i
mella strongly twisted and reaching beyond l»»
origin of the lip. (Genus Telescopium, De Moali

Example, Trochus telescopium.

H. Species not umbilicatcd, conical, with an oblitru.-

base ; the aperture large, slightly angular; the eofu-
mella twisted and forming a species of tooth al ,;.

termination. (Genus Canthandus, De Montf.)
Example, Trochus iris.

M. Rang makes the genus Trochus more comprehensrw.
for he comprises under it the following subgenera —
1. Sabot {Turbo, Montf., and Lacuna, Turton). 2. Atrl-^-
gris, Montf. 3. Monodonta, Lam. 4. Deljminuin, Lam
5. Calcar, Montf. 6. Phorus, Montf. 7. Cirrhm, So*

.

8. Solarium, Lam. 9. Euomphalus, Sow. 10. Jn/unditm-
lum, Montf. 11. Trochus, Montf. 12. Telescootu.,*.
Montf.
Mr. Swainson places the Trochidce between the Turbi.L.-

(Turbinidte ?) and the Haliolidcr, with the following tlu-
racter, and without noticing the animal :

—

Shell mostly trochiform (except VhasianelhC, the sub-
stance almost always * perlaceous ;' outer lip n«nr
thickened ; aperture entire, closed by a shelly or hornr
operculum.
The following are the subfamilies and genera incIuJ/O

by Mr. Swainson under this family :

—

1. Seneclince. Snake shells.

Operculum round; calcareous; shell turbinate; tbt
basal whorl varicose

; pillar always smooth
; apejiurr

round, rarely oblique.

Genera : Senectus, Humph. (This genus appears, fhm
(lie specific names given, to be the true Turbo of author*—
Turbo marmoratus, T. pethiolatus (peiholatus T. ar«ry-
rostomus, &c.) ; Marmorosloma, Sw.

; Delphinula, Lam.

.

Cyclocantha, Sw. ; and Cidaris, Sw.
2. Trochiiifc. Trochus, or Top.

Shell trochiform ; the body more or less wide and flat-

tened beneath ; the spire conical or pyramidical
; aperture

oval, wider than it is high ; operculum hornv. . Mr.
Swainson adds, except in the first genus and in 'T. milo-
ticus.)

Genera : Canthorbis, Sw. (with the subgenera Tubtcos-
thus, Sw.

; Canthorbis, Sw. {Suns); Pyranuiiea, S>».

;

Ltwiprosloma,8\v.; and Cariuidea, Sw.i
; Trochus, Lioa.

(with the subgenera Chlorostoina, Sw. ; Trochus, Linn.

.

Pagodella, Sw.
; Trochidon, Sw. ; and Cattiostoma. Sw.

Monodonta, Lam. (with the subgenera Elenchus. Humph .

Echinella, Sw.
; Monodonta, Lam. ; FragelLi, Sw. ; ar.J

Monilea, Sw.)
; Solarium, Lam. ; and Onustus, Humph.

3. Polellinee.

Substance ' pcrlaceous ;' shell depressed, smooth, auJ
highly polished; mouth thin; umbilicus closed. Mr.
Swainson adds that these have probably no operculum,
and that Hotel/a may be an internal shell.

Genera: Chrysostoma, Sw.
; Rolella,Lun. ; and Tu*-

LIDOMUS, SW.
[N.B. The following is the description given by MM.

Quoy and Gaimard of the animal Rotella lincolaia, put.
lished in 1834. Figures arc also given which show iLit
the shell is not internal.

The animal is very spiral, with an elongated oval &>»>:.

folding itself longitudinally, in order that it may re-«o'« -

the shell, carrying at its posterior part a round meurbranwu.
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( oercidum, absolutely, as in the true Trochi, with large
and very distinct whorls. The lateral fringes of the feet

i : e snipped as it were idecoupees), and furnished on each
sale with four long loose filaments. The muzzle is mode-
rate. The tentacles are very long and slender; the ter-

i inal eyes are carried on very long pedicles, such as

MM. Quoy and Gaimard had never seen in any moOttik,
1 i they do not resemble those of the Strombi', which are
ii Iso very much developed.
The pulmonary cavity is very open ; a long gill goes

Lorn the left border to the right : its lamella? are rigid,

r xinded, and free near their two points, which appeared
to the observers black. The anus and uterus are placed
en the right side. Under the tentacle of this side is a
ntlier large auricle, hollowed into a gutter, which is

never wanting in any individual, serving, no doubt, to

direct the exit of the eggs in this mollusk, which is very
probably hermaphrodite, like all those of the family to

wliich it belongs. The gill appeared to MM. Quov and
Gaimard, different from that of the Trochi. They further
state that these animals being very small, and their speci-
mens not fresh, their remarks are not so complete as they
fluid have desired. The same observation applies to the
colours. Nevertheless they state that one may see that
t to tentacles are yellowish, annulated with brown; and
that the muzzle is circled with black as well as the edge
( I the mantle. The colouring of the gill is, they add, a
rare occurrence in the mollusks, where it is hidden undei
the double envelope which the mantle and the shell form
y/.nologie de I'Astro/abe ; and see the Atlas, pi. 61.) ]

4. Pleurotoinariee. (Pleurotomarintp?)

FossilTrochiforvn ; the aperture with a slit or fissure,

only.

Genus, Pleurotomaria, Defrance.

5. Phasiauelliilee.

Obovate, spiral, polished
;
aperture oval

;
spine longer

than, or enuial to, the aperture
;
operculum shelly.

Genus, PJiasianella. {Malacology, 18-10.)

Mr. J. E. Gray makes the Trochulee the second family
iif his Podnjnhthalma, the first section of the order Phyto-
jilinga in his arrangement. The Trorhidce are immediately
preceded by the Turbmidce and followed by the Stoma-

.Mr. Gray's Trochidce consist of the genera Pyramis,
Cardinality Trochus, Polydonta, Clangulus, Phorcus,

Phorust), Ziziphinus, Canthiridus (Cantharidus

}

'),

VialrAia, Monodonta, Gibbium, Gibbula, Rotella, Lirona,
Talnpia, Camitia, and Delphi/tula. {Synopsis Brit.

M"*., 1840.)
In this article we shall confine ourselves to the genus

Trnchtts, as it is restricted by De Blainville and other

authors. Not that our space will admit of a description

or illustration of even a very small part of the multitu-

dinous and highly interesting species comprehended under
that genus; but we shall endeavour to lay before our
readers two or three of the forms, so as to convey some
idea of the shells and inhabiting animals. This group is

highly ornamental in collections, both on account of the

shape of the shells and the colours with which many of

them are ornamented : some grow to a considerable size
;

and few collectors are satisfied till they have obtained
fine specimens of the Carrier Shells (or Mineralogists and
(nnchologists, as they are termed, according to their se-

lection of shells or minerals for agglutination to their own
fhells), the Sunt, and the Perspective shells.

Trochus.
The number of recent species of Trochus recorded by

M, Deshayes in his tables is one hundred and three, and
'here is reason for believing that this is under the mark.

Geographical Distribution and Habits.—Those plant-

filing marine gastropods are very widely diffused, there

being few seas without some of the species : they have
1 en captured at depths vary ing from the surface to forty-

fiv« fathoms, creeping on rocks and sea-weeds, sand, sandy
nmd, and gravel.
We proceed to the promised illustration of one or two of

'lie forms.

Examples.

—

Trochus obeliscus. Shell conico-pyramidal,
inkIuIous and granulous, coloured with green and white

;

'he whorls tuberculato-nodose, and girt with many granose
circles

; the last whorl, as it were, removed or taken away
ilemptol; the lower surface planulate ; the lip sinuated
V the base.

Such is Lamarck's description, but the species figured
by MM. Quoy and Gaimard in the ' Zoologie' of the As-
trolabe is comparatively smooth : the figure in Knorr re-
ferred to by Lamarck is neither very nodulous nor very
granulous, and the species represented in the Atlas of the
Astrolabe may be a smooth variety.

Animal with stout and short tentacles, which are white
with a brown border ; the ocular peduncles large, pointed,
and doubly circled with black. The muzzle is very wide,
with a black riband near its border, as well as the head,
which is moreover dotted with greenish. The foot is

yellow below, and so dotted with brown on its sides, that
it appears black. The edge of the mantle is variegated
with brown and greenish. The fringes of the feet are
white and without filaments. (Quoy and Gaim.)

Localities.—Lamarck gives the Indian Ocean as the
habitat of his species. MM. Quoy and Gaimard, who cap-
tured the individual above described at Tonga, remark that
in colour it is Trochus obeliscus, but that it tends to Tro-
chus acutus in its suddenly-pointed spire.

The same zoologists observe that the opercula of Trochi
known in collections are nearly all of a chestnut colour.
This, they remark, is ordinarily due to the action of the
air, for on the living animal they are transparent and yel-
lowish. In the very turriculated species the animal draws
itself back into the shell obliquely, dragging in with it in
this manner its operculum, which' otherwise could not lie

fiat in the aperture, which is always more or less flattened.
These animals, they add, show themselves but little, and
hide themselves far in, so that none of their parts can be
perceived. It is even necessary to break the first whorl of
he shell in order to draw them satisfactorily. (Astrolabe.)

Troehm rjbrlueu.

a. ant*rior part of the animal : a portion of the operculum is visihle at llic

loner pait of the figure : b, Opefcojutt.

Trochus imperialis. (Genus Imperator, Mcntf.) Shell
orbiculate-conoi'd, the apex obtuse, violet-brown above,
white below ; with transverse imbricato-squamous furrows ;

the whorls turgidly convex, squamoso-radiate at the mar-
gin ; the scales complicated ; umbilicus infundibuliform.
(Lam.)
Animal. Foot oval, rather large ; the muzzle elongated

in form of a proboscis; the tentacles short, white, with a

black or reddish line running lengthwise ;
ocular peduncles

very s-tout, obtuse, the pulmeltes hardly visible. All tlie&e
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parts 01% whitish : the head and the mouth are striated

across with black and violet: this last colour belongs only
to the left side. The foot has some very bright marks on
its sides : its lateral fringes are without filaments.

Operculum oval, smooth, whitish, and a little convex
(renfl£) towards one of its extremities. (Astrolabe.)

MM. Quoy and Gaimard, who observe that the operculum
of this species determined them to place it in the genus
Turbo, state that it has only been hitherto found at New
Zealand, where it is rare. They never obtained more
than one living specimen : that from which the description

and figure were taken was small, being only two inches in

diameter, comprising the spines. It was covered with cal-

careous incrustations and marine plants, indicating the
sloth of the animal : they found it in the Passe des Fran-
ciiis, Tasman Bay.

that they know nothing of the habits of this species, w men
was brought to them nearly dead by a Mnb-.y of Ambojf.n-

Trochiis imperialis. with animal.

fl, anterior part of animal seen from alxjve
; b, inside of operculum ; c, out*

iMu of the some.

Solarium.

The number of recent species recorded by M. Deshayes
in his tables is twelve.

Geographical Distribution and Habits.—The species of
this genus hitherto found have occurred in the seas of the
warmer climates. The Mediterranean, the Indian Ocean,
the coasts of Tranquebar, the South Seas, and those of
New Holland, are the localities recorded by Lahiarck.
The specimens have been found near the shore—it seems
to be a littoral genus—on rocks and weeds.

Examples.

—

Solarium perspectivum. Shell orbiculate-
conoid, longitudinally striated, whitish-yellow, with articu-
lated belts of white and brown or chestnut near the sutures

;

the notches of the umbilicus small. (Lam.)
Animal with a large foot widened in front, and having

a very stronirly developed marginal furrow, yellowish on the
sides, marked with a black stria above. The head pre-
senting a large escutcheon. The tentacles short, stout,
and marked with two longitudinal black bands on the
sides. At their base are placed the eyes on very short
pedicles. The branchial cavity appeared to bepartially
divided in two, lengthwise, by a sort of fold. The intes-
tine describes two rather considerable circumvolutions
before it passes the liver.

Ojierculum large, oval, membranous, and strongly but
sparingly spiral at one of its extremities. The colour is

yellowish, like that of the whole animal.
MM. Quoy and Gaimard, who have given this descrip-

tion of the animal in the ' Zoologie ' of the Astrolabe, state

Solarium penpcctiruin.

«, front view : b, seeli from below; c. operrnlum ; i, anterior part ofIV
animal. (Operculum and animal from the Atlas of the Astrolabe.

)

Solarium variegatum.—Shell orbiculate-convex. tran -

versely sulcated, longitudinally striated articulately, varie-
gated with white and bay ; umbilicus patulous and cre-
nelated. (Lam.)
Animal nearly of the same colour as the shell, which it

secretes ; for it is brown, dotted with black, on all part-..

The tentacles are stout, long, obtuse, carrying the eyes at

a cei tain distance from their base on a convexity. " TV
foot is oval, rather large, widened, notched, and auficulatrd
in front.

It carries at its posterior part one of the most angnlar
of opcrcula, of an unique form among mollusks, and already
known in collections by the account of M. de Roissv. but
without the knowledge of the species to which it was t<>

be referred. It is a long, solid, caleareo-mcmbranous cone,
carrying membranous lamella? spirally throughout itslcngth.
The interspaces are as it were nbanded. (Quoy and
Gaimard.)

Shell of Solarium variegatum.

a

a, the animal ana shell of Solarium varieeatum, together with the
seeu from below ; 6, the operculum. (Astrolabe.)
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MM. Quoy and Gaimard observe that notwithstanding

I he form of this operculum, it may be seen, by the dispo-
sition of its elements, that it is returning to those of the
true Trochi. It does not enter completely into the shell,

the aperture of which it well fills. They notice the small-
m-ss of the specimen wliich they obtained, the size of
\n hich they say prevented them from pushing further their
researches as to its organization. It came from Carteret
Hiiroour in New Ireland.

Fossh. Trochi and Solaria.

Trochus.—M. de Blainville states that Lamarck enume-
rates nine fossil species, and Defrance fifty-six, eleven of
i hich the last-mentioned zoologist considers as analogous

:

nx are from Italy, and thirty-eight from Grignon.
Mr. G. B . Sowerby observes that the fossil species,

\ \iieh. are r*ther numerous, belong to the newer forma-
tions, such as the crag, the' calcaire grossier, and the green-
sand : they are also, he adds, found in the London clay,
and he remarks that he has reason to believe that some
•pecies occur so low down as the lias.

The number of fossil species of Trochus recorded by M.
Deshayes in his tables is seventy (tertiary) ; and of these
Trochi magus,fagus, cingulatus, agglutinans, Adansoni,
r inulus, cinerarius, conuloides, Matoni, zizyphinus, stri-

^^us, and obliquatus, are given as species found both
living and fossil (tertiary). Trochus crenulatus is noted
iiiong those species which are found in more than one

tertiary formation, but does not occur in the living and
i ssil list. Mr. Lyell, however, under the head of ' Fossil
Shells collected by him in Ischia, and named by M. Des-
lii'Ves,' mentions Trochus crenulatus as one of four shells
v itt to him from Ischia, all of recent species. Mr. Lyell
rrmraerates also, among the fossil shells from the western
holders of the Ked Sea, collected by Mr. James Burton,
*:id communicated by G. B. Greenough, Esq., Trochi ma-
thitus,virgatus, and mauritianus, all described as recent

r v Lamarck. Among the fossil shells collected by him at
v.enna, he notices Trochus fermonii, and a new species,

II h its colour. {Principles of Geology.)
That Trochus occurs below the chalk appears from Dr.

i i'ton's valuable list, where Trochus Sedgwichii is re-

.irded both from the upper green-sand of the Isle of
Wiirht, and from the Oxford oolite in Dorsetshire, and an-
ther uncertain species from the last-named locality. See

i his list also for localities of Pleurotoinaria. {Strata be-
• 7i the Chalk and Oxford Oolite.)

Nor is it wanting in the Silurian rocks, where Mr. Mur-
liison records the presence of the genus in the old red
I'idstone (middle and lower beds only), in the upper Lud-
>w rock, and (with a?) in the Caradoc sandstone. In the
ime elaborate work Pleurotoinaria is noted from the
"ver Ludlow rock and from the Caradoc sandstone. {Si-

uriun System.)
Solarium.—M. de Blainville observes that Lamarck re-

cords eight fossil species, and Defrance seventeen, some of
' Inch are subanalogues from the calcaire grossier. M. de
lilainville also notes the fossil Solarium magnum (Ma-
i Unite) from North America, and adds that Defrance enu-
merates eight species of Euomphalus ( fossil).

Mr. G. B. Sowerby observes that a few fossil species
ur in the.tertiary beds; and that there are some fossils

'• ;longing to the lower beds of oolitic formation, and even
.1 low as the mountain limestone, which resemble them
> rv nearly: these, he adds, form the genus Cirrus of some
Klliors, and do not appear to him to possess any characters
' w hich they may be genetically distinguished from the
Tr-fhi, Turbines, or Solaria.

M. Deshaycs, in his tables, makes sixteen the number of

I'j.sil Solaria (tertiary), and names Solaria variegatum,
• "rrjcollattim, and pseudo-perspectivum as species found
ho'li living and fossil i tertiary).

In the list of Red Sea shells above referred to Solarium
1 • l ipectivum appears.
That the genus occurs below the chalk is evident from

r>r. Fitton's List, also above referred to, where three species
arc recorded from the upper green-sand, the gault, and
H aekdovvn. Cirrus is also noted from the upper grecn-
«i..l of Dorset.
Solarium does not appear among the fossils of the Si-

li rinn rocks, but no less than nine species of Euomphalus
:' '.' recorded in Mr. Murchison's tables, coining respectively
"em ihe Aymestry limestone, the lower Ludlow rock,

the Wenlock limestone, the Wenlock shale, the Caradoc
sandstone, and the Llandeilo flags.

These works are only quoted as examples out of many
fossil lists which should be examined by the student.
Here may be best noticed the Rolella nana (from the

Claiborne beds, Alabama, tertiary ) of Mr. Lea, who observes
that he is not aware that the genus RoU'lla has before been
observed in a fossil state in America or in Europe, and re-
fere to the tables of M. Deshayes, who gives four recent
species, but none fossil. {Contributions to Geoloeu.)
TRO'CHIDON. rTRocHiD.E.]
TROCHI'LIDiE, the scientific name for the family of

Ilumming-Birds.
Linnaeus, in his last edition of the 'Systema"Naturas,'

placed the genus Trochilus at the end of his order Pica,
and next to the genus Certhia.

Cuvier includes the Colibris (Trochilus, Linn.) in his
order Passereaux, placing the group between the Grim-
pereaux, or Creepers (( 'erthio, Linn.), which in C'uvier"s
arrangement comprises the Sun-Birds and the Hoopoes
{Upupa, Linn.).

The views of Mr. Vigors with regard to this family
will be found in the article Sun-Birds, vol. xxiii., p.
284.

M. Lesson, in his 'Manuel,' places the Trochilida next
to the Philedonidte, and at the end of the Tenuirostres,
making the family consist of two genera only, viz. Colibri
{Polytmus, Briss. ; Trochilus, Linn, et Auct.), and Ornis-
mya, Less. (Mellisuga, Briss.; Trochilus, Linn., Temm.,
Vieill.; and Orthorhynchus, Lacfp.). The same zoologist,

in his elegantly illustrated work ' Les Troehilidces, on les

Colibris et les Oiseaux Mouches,'* gives the following
classification of this brilliant group :

—

Trochilus, auctorura.

Synonyms:

—

Mellisuga et Polytmus, Briss.
;
Trochilus,

Linn., Gm., Lath., Vieill., Temm. ; Trochilus et Ortho-
rhynchus, Lacep. ; Trochilus, Cynanthus, Phathornis,
Campylopterus et Lampornis, Sw. (' Zool. Journ.') ; Tro-
chilus, Ramphodon, et Ornismya, Less.

; Bellatrix, Calli-

phlox, Polytmus, Glaucis, Anthracothorax, Heliactin,
Hylocharis, Basilinna, Chrysolampis, Smaragdites, et
Eulampis, Boie ('Isis,' 1831).

Zoological Characters.—Bill longer than the head
straight or arched, the upper mandible a little widened at
the base, rounded above and beyond the nostrils, tapering
into a point. Lower mandible straight or slightly bent
above and below, entering within the upper mandible,
dilating a little towards the point, and of the same length
as the preceding.

Nostrils basal, very small, covered by the advancer!

feathers of the forehead, placed in a lateral fosset, sepa-

rated from each other by a slight ridge.

Wings with the quilf-feathers graduated. The first the

longest, and so on in succession.

Tail composed of ten feathers, very variable in length

and form.

Tarsi delicate, slender, naked or feathered to the heels,

scutellated, having in front three equal toes, the two in-

ternal ones a little connected at their base, the hind toe

rather stout, all furnished with compressed, curved, and
hooked claws, which are rather robust for the toes.

Tongue extensible, long, divided at the summit into

two widened filaments, which are slightly spatulate, and

supported by two very long branches of the os hyoides

acting like a spring, tubular in the centre, or formed of two
co-adapted (adossesi cartilaginous canals.

Geographical Distribution.—America (including many
of the adjoining islands), principally between the tropics

;

but, at the same time, there are species which range veiy

far to the south, and others to the north.t

Pood.—Soft insects, such as spiders, tipula?, gnats, ants,

and also small coleopterous iasects; accessorily the honied

juice of flowers.

Plumage.—That of the male brilliant, sumptuous, and

with metallic reflections. The livery of the females is

nearly always sombre, tarnished, or with but little bril-

liancy. The young resemble the females, and only gra-

dually gain the dress of the male3. The leathers have their

barbules constantly disposed in facets, even in those whose

plumage is dull.

t Three stock-! are rccwkdTu the island of Jiuu Jornindoj.
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1st Race. The Patagonians.

Tail elongated, deeply forked ; the bill rounded, long,

expanded (renfl6'> at the extremity, very straight.

Obs.—The plumage is dull, brownish, with little bril-

liancy. The only known species inhabits South America.

Example, Ornismya tristis, Less. Locality, Chile. (Tro-

chilus gigas, Vieill.)

2nd Race. The Campylopterians (Campylopterus, Sw.).

Wings with the shafts of their quill-feathers flattened,

dilated, and bent, which gives the feathers a sabre-like

curved or dolabriform disposition. Head without any
tuft ; the bill strong and slightly arched.

M. Lesson divides this race into two sections:

1. The Swallow-like Campylopterians.
Tail very long, deeply forked.

Example, Ornismya hirundinacea (Trochilus macrou-
rus, Gm.).

2. The True Campylopterians.
Tail moderate, equal.

Examples, Ornismya latipennis (Trochilus campylop-
tertts, Gm.) ;

Campylopterus ensipennis, Sw., &c.'

3rd Race. The Velvet Humming-Birds (Les Siricceux—
Culampis, Boie).

Tail moderate, equal or notched, bill a little recurved

;

form robust.

Example, Trochilus auratus, Less. (Trochilus grana-
tinus. Lath.), &c.
4th Race. The Ramphodons (Ramphodon, Less.

;

Heliotryx, part, Boie).

Bill furnished with strong and serrated teeth. Two
sections.

1. True Ramphodons.
Bill elongated, prismatic, straight, widened at the base,

hooked at the point ; tail rounded, the tail-feathers a little

graduated.
Example, Ramphodon maculatum. Less. (Trochilus

nteeius, Dumont ; Trochilus squamosum, Licht.).

2. The Sawbills.
Bill moderate, slightly recurved ; tail a little notched in

the middle, of a deltoidal form.
Example, Ornismya petasophora. Less. (Trochilus serri-

rostris, Vieill. ; Trochilus jantinotus, Natter. ; Trochilus
petasophorus, Wied.), and another.

5th Race. The Avosets.
Bill moderate, toothed on the edges of the mandibles,

recurved upwards ; tail moderate, rounded at the end.
Example, Ornismya recurvirostris. Less. (Trochilus re-

curvirostris, Sw.), and another.
6th Race. The Caribs (Anthracothorax, Boie).

Bill elongated, robust, .recurved ; tail moderate, rounded

;

a plastron before the neck.
Example, Trochilis viridis, Less, &c.
7th Race. The Buffon Humming-Birds (Glaucis,

Boie).
Bill elongated, recurved ; tail moderate, a little notched

in the middle ; no jugular plastron.
Example, Trochilus Bufonii, Less., &c.

8th Race. The B,ins-Blancs ( Ph<ethornis, Sw.).
Bill very long, very much arched ; form elongated, de-

licate ; tail with its feathers graduated ; the two internal
feathers exceeding the lateral ones.
Example, Trochilus superciliosus. Linn., &c.

9th Race. The Topazes (Polytmus, Briss., Bote

;

Lampornis, Sw.).
Bill elongated, recurved ; two long filaments in the tail

of the male.
Example, Trochilus pclla, Linn.

10th Race. The Polytmi.
Bill short, straight ; the external tail-feathers terminated

by two long filaments.
Example, Ornismya cephalatra (Trochilus polytmus,

Linn.).
J

HJI' Race. The Sapphos (Lesbia, Less.).
Bill moderate, nearly straight ; tail with its feathers very

much graduated, wide, and deeply forked.
Example, Ornismya Sappho, Less. ( Trochilus sparga-

nurus, Shaw; Trochilus radiosus, Temm. ; Trochilus
chrysurus, Cuv. ; Trochilus chrysochloris, Vieill.), &c.

12th Race. The Clem'nces (Cattigena, Less.).
Bill very long, very straight ; form stout ; tail moderate,

hardly notched in the middle, or equal.
1st Tribe. The Mexicans.

No amethystine gorget.

Example, Ornismya clcmenci<r. Less.. &c.
2nd Tribe. The Corinnas.

Bill very long, straight,: an amethystine gorget.

Example, Ornismya mesoleuca , Less , &c.
13th Race. The Jacobins.

Bill short, straight ; tail ample or graduated.

Example, Ornismya aurita, Less. (Trocliilus auntnv
Vieill.), &c.

14th Race. The Glaucopes (Mellisuga, Briss., Boie i.

Bill short, straight ; tail forked.

Example, Ornismya glaucopis, Less. (Trochilus gl -v-

copis, Gm.), &c.

15th Race. The Lucifers.

Bill elongated, recurved, delicate ; tail forked ; aa
amethystine or steel-blue gorget.

Example, Ornismya cyanopogon, Less. (Cynanilttu lu-

cifer, Sw.), &c.

lGth Race. The Racket-tails (Platures, Less.).

Tail composed of acuminated feathers, the two exter-
na.} ones with shafts without barbs, and terminated by mi]
battledores (palettes).

Example, Ornismya platura. Less. (Troehilu* loa-i-

caudus, Gm. ; Trochilus platurus, Lath. Vieill.), aad
another.

17th Race. The Emeralds (Basilinna, Boie\
Bill elongated, straight ; tail rounded, moderate : plu-

mage emerald-green above and beneath, or mixed with

white only.

Example, Ornismya albirostris, Less. (Trochilus ieucv-

gaster, Gm. ; Trochilus mellisugus. Lath.), &c.

18th Race. The Amazilis.

Bill straight, moderate, reddish ; plumage green above,
white with ferruginous, or purple violet.

Example, Ornismya cmazili. Less. (OrthorhyncJiat
amazili. Less., Zool. de la Coquille), Sec.

19th Race. The Sephar.iodes (Stephanoides ?),

Bill straight, delicate ; head tufted ; tail rounded ; lowe

r

part of the body with rounded scales; head violet or
sapphirine.

Example, Ornismya sephaniodes, Less. (Mellisu~'t
Kingii, Vig.), and another.

20th Race. The Tufts (Smaragdites, Boie, part:.
Bill very short, straight ; a tuft terminated by a large,

loose, gemmaceous blue or green plume.
Example, Ornismya Delatandi, Less. (Trochilus Del*-

landi and Trochilus versicolor, the latter the younr.
Vieill.), &c.

21st Race. The Straight-tails (Heliactin, Boie
;

Cynanthus, Sw., part).

Bill very short ; tail composed of long, delicate, pointed,
graduated feathers.

Example, Ornismya chrysolopha. Less. (Trochilus r~r-

nutus, Wicd. ; Trochilus btlophus, Temm. ; Trochilus D»-
fresnii, female, and Trochilus Pretrii, young, Vieill. , ice.

22nd Race. The Rubies (Calliphlox, Boie...

Bill short, straight ; an amethystine or ruby gorget ; tail

moderate.

1st Tribe. The Amethysts.
Throat amethystine-red.
Example, Ornismya amethystina. Less., &c.

2nd Tribe. The Rubies.
Throat ruby-red

; body golden-green above.
Example, Ornismya colubris, Less. (Trochilus colubn*.

Linn.), and another.

3rd Tribe. The Sasins.

Throat ruby-red; body light-coloured (blond) above.
Example, Ornismya s'asin. Less. (TYochtlus ni/us, Gm. ,

Trochilus collaris. Lath. ; Trochilus ruber, Edw.i.
4th Tribe. The Annas.

Throat ruby-amethystine ; head the same.
Example, Ornismya Anna.

23rd Race. The. Topazes (Chrysolampis, Boie\
Bill straight ; tail rounded ; head ruby-red ; throat

topaz.

Example, Ornismya moschita, Less. (Trochilus matqmt-
tus, Linn.).

24th Race. The Sapphires (Hytocharis, Boie).
Plumage very golden-green, with a blue tone, or U»

throat aziired ; tail equal ; bill small, delicate, straight.
Example, Ornismya audeberti, Less. ( Trochilus luctdtU,

Shaw), and another.
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25th Race. The Blues (Bleuets).

Bill short, straight, delicate ; tail rounded ; head and
neck azure ; tail green.
Example, Ornismya Arsennii, Less. (Trochilus leucotis

(female*, Trochilus leucocrotaphus, Vieill., (Trochilus
lucidus, Shaw), and another.

2Cth Race. The Gold-tails.

Bill slightly recurved ; tail with the leathers acuminated
nd of a brilliant red gold colour.

Example, Omismya QSnone, Less., and another.
27th Race. The Fops (Coquets) (Lophornis, Less.

;

Bel/atrix, Boie).

I short, aciculate, straight, delicate ; feathers of the

; elongated into flabelliform ornaments (paruresflabel-
tail moderate, rounded.

,
Ornismya ornata, Less. {Trochilus ormttus,

Jin.), &c.
Mr. Swainson sees in the Humming-Birds the full deve-

lopment of the suctorial perfection belonging to the Tenui-
rostres. The bill, he remarks, appears, from its soft and
delicate structure, adapted for no other purpose than to
protect a long, bifid, and flattened tongue, darted by the
birds into the nectary of flowers, for the purpose of licking
the honey. He observes that this tongue has been de-
scribed as tubular, but that in all the Humming-Birds that
he had examined the two filaments were perfectly flat

;

and so they might be consistently with the body of the
tongue being a double tube : nor does Mr. Swainson say
whether the specimens examined by him were recent, dry,

or preserved in spirit. He adds that, like the rest of the
tribe, the humming-birds are partly insectivorous, as he
had personally ascertained, having repeatedly discovered
minute flies in the stomachs of those he dissected.
The same zoologist observes that there is obviously a

strong affinity between the Humming-Birds and the Cin-
nyridre, although he is unacquainted with the precise link

Which connects the two ; and that although the old authors
not unfrequently confounded the two races, they are too
distinct to be mistaken even by a modern student. The
Cinnyridce,' says Mr. Swainson in continuation, ' have
full-sized legs, and their wings moderate, and rounded : the
Hamming-Birds, on the contrary, have the feet exc essively

short and remarkably small ; while the wings, for the size

of their body, are frequently longer than those, of the swal-
lows. As the sunbirds are restricted to the tropical lati-

tudes of Africa and India, so are the humming-birds
confined to America : both groups ar e rich in species ; and
of this in particular the variety of secondary forms is

almost innumerable. We have endeavoured todetermine
the five principal genera, but the subgenera can only be
correctly ascertained by a much more rigid analysis than
we have yet been able to make. In the genus Trochilus,
as now restricted, we have all those whose bills are per-
fectly straight, the tail being either even or slightly divari-

cated. Cynanthus comprehends such species as nave the
bill slightly bent, with a tail very long and deeply forked.

If we look to the sunbirds on the one hand, and to the
hoopoes on the other, we immediately perceive that the
straiglitness of the bill is a typical perfection of the hum-
ming-birds. In the genus Lampornis the bill is obviously
much depressed at the base, and the tail is broad and
even ; while the type of the genus Campylopterus seems
to be the recurved-billed humming-birds. Last of all

comes the genus Phcethornis : hitherto the form of the
tall has cither been square, forked, or rounded ; but in this

group the tail is considerably and regularly graduated, the

side-feathers very short, and the middle pair far exceeding
all the others ; the bill is not merely bent, but so much
carved in the typical species as nearly to assume the form

sickle. The gay and beautiful green which ornaments
the upper plumage of all the groups here gives place to a
brown colour, and even the throats of the male birds are

destitute of ornament. The genus Phcelhornit, in fact,

obviously represents the rasorial type, and is a miniature

likeness of the hoopoes, or that family with which we
began our survey of the Tenuirostres.' (Classification of
Birds, 1837.)

In the Synopsis of the same work Mr. Swainson gives

Hi* following arrangement and definitions, observing that

I typical characters alone are given of what he considers
to be the primary groups ; but as the circular succession
of the subgenera in each is a subject which requires more
investigation than he had been able to give it, he will not

P. C., No. 1586.

attempt to impose names upon the minor groups, which
could not as yet be properly demonstrated.

Family Trochilida-. Hummiug-Birds.
Whigs excessively long, falcated. Feet very small.

Genera.
Lampornis, Sw.

—

Bill straight, or very slightly bent,
generally pale, considerably depressed for its whole length,
but more especially at the base. Wings reaching to the
end of the tail, which is short and even.
Example, Lampornis mango.
Trochilus, Auct.

—

Bill very straight, long, cylindrical,
or rather broader than high. Tail generally "even, but
sometimes slightly forked.

Example, Trochilus longirostris.
Ci/nanthus, Sw.

—

Bill cylindrical, more or less curved.
Tail forked.

Example, Cynanthus forftealus.
Phwthornis, Sw.

—

Bill considerably compressed, gene-
rally curved from the base. Tail graduated, or cuneated.
Colours less brilliant. The Rasorial type.
Example, Phcethornis superciliosus.

Campylopterus, Sw.

—

Bill curved. Shafts of the quills
dilated. Tail graduated.

Example, Campylopterus recurvirosiris.
Such is Mr. Swainson's arrangement. The Trochilidce

are placed by him between the Cinnyridee and the Prome-
ropicUe,

The Prince of Canino, in his ' Specchio Comparative

'

(1827), places the family Anthomyzi, with the genus Tro-
chilus, between the familes Tenuirostres and .Egithuli.
In his ' Birds of Europe and North America' (1838) the
Trochilidce are arranged between the Upupidee and the
Cerlhida-, and comprise the genera Trochilus, Lampornis,
and Calliphlox.

Mr. G. R. Gray (List of the Genera of Birds (1840j)
gives the Trochilidce a place between the Nectarinida-
and the Melivhagidce, making the first-named family con-
sist of the following subfamilies and genera :

—

Subfam. 1. Lamporninae.
Genera :

—

Campylopterus, Sw.
;
Eulampis, Boie ; Peta-

sophora, G. R. Gray
;
Lampornis, Sw.

; Glaucis, Boie

;

? (Chrysures, Less.)
; Topaza, G. R. Gray ; Culo-

thorax, G. R. Gray {Lucifer*, Less.).

Subfam. 2. Phoethorninae.
Genera:

—

Grypus, Spix; Phwthornis, Sw.
Subfam 3. Trochilinae.

Genera -.—Palagona, G. R. Gray (Patagones, Less.);
Cceligena* Less. ; ? (Glaucopes;<r Less.)

; Lesbia,
Less.; Heliactin, Boie; Trochilus, Linn.; Heliothryx,
Boie; ? (Platurus, Less.); ? (Avocettet,
Less.)

;
Polytmus, Briss.

; Amizilis, Less.
; Sephanoides,

Less.
;
Orthorhynchus, Cuv.

;
Mellisuga, Briss.

;
Chryso-

lampis, Boie
;
Ilylocharis, Boie

;
Lojihornis, Less. (Bella-

trix, Boie; Coquets, Less.).

In the last edition of this useful publication (1841) the
same arrangement is followed.

The number of species recorded by M. Lesson in his
general index to the Trochilidces is one hundred and ten.%
Mr. Bullock, so long ago as 1824, stated that in his former
collection there were near a hundred species ; and he adds,
' every day brings us acquainted with more.'}

Mr. George Loddiges now (1842) possesses one hundred
and ninety-six species, and sonic of his stores are not yet
examined. This collection, the finest in Europe, affords

all the materials for a complete history of the family ; for

not only is it rich in species and varieties, but in examples
of their different states of plumage according to sex or
age, including many nests with their contents. A great
number are set up by the ingenious possessor in the most
lifelike manner, and" in a style peculiarly his own. He
has studied the subject deeply, and no one is so competent
as he is to present zoologists with a satisfactory arrange-
ment. Here may be seen every form of bill—curved, even
to an adunc downward curvature, recurved, very long and
subreeurved, straight, very short, sharp, and straight ;—and
every variety of ear-appendages, frills, ruffs, crests, tails,

and feathered boots.

• This name comM very near to C<rloge*yt.
t Mr. G. R. Gray observes that this name had been previously employed in

zoology.

X flie Harlequin. L'Oiiean mouclto arbquin. Le«»., TroAttm F»»lW,r.
Ulk» figured ruul di-sciibed mUk doubt by M Leson froni Kdwanbt flume,
u no MlUjtai The miimtn is made "p from Ibe nkins uf 1'urron, Sle.

Vc.XXV.-2N
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Oroankatiox.

An observer who gazes on an assemblage of humming-
birds is struck, as soon as his dazzled eyes become so far

accustomed to the gorgeous spectacle as to permit the

exercise of his sober judgment, with the great development

of the wings in all the species, from the Patagoman hum-
ming-bird to the smallest epitome of feathered creation

among them, and the extreme smallness of the feet. If

he examines the skeleton of one of these minute birds,

this observation becomes, if possible, strengthened. The
very deep keel of the stemum, the power of the bones of

the wing, the lengthened scapula, and the comparatively

impoverished structure of the lower extremities, all exhibit

an organization of the locomotive system especially adapted

to the development of the highest powers of flight.

To put this framework in motion a corresponding deve-

lopment of the muscular system is applied. The enormous

—for enormous, by comparison, they are—pectoral muscles,

and the other muscles employed for working the wings,
• form nearly the whole fleshy substance of the bird : those

allotted to the feet are reduced to the least possible quan-

tity consistently with the requisite stability. All proclaims

that the being before us is destined to pass the most active

part of a highly active life in the air; and when we pro-

ceed to inquire into the habits of this ethereal race, we
shall at once perceive how admirably adapted to those

habits this organization is.

SktlMon of Hamming-Bird (from > specimen In the museum of the Royal

Collage of Surgeons In London, by Dominion).

In the Physiological Series of the museum of the Royal

College of Surgeons, No. 282 c, is the preparation of a

humming-bird with the wings extended and the pectoralis

muscle of one side exposed, which, in this genus, is re-

markably powerful, and the keel of the sternum propor-

tionably deep. Professor Owen remarks that the first

primary or digital quill-feather, as in all birds of great

powers of flight, is the longest. {Cat., vol. i.)

Another part of the mechanism of these minute creatures,

intimately connected as it is with their existence, demands
some notice. The tongue is the principal organ for ob-

taining the food, which consists of the nonied juices of

flowers and insects. This tongue is so framed that, like

the same organ in the Woodpeckers, it can be darted out

of the bill by a sudden action of the os hyoides, comparable

to that of a spring suddenly released from the detent. It

is very long, and can be protruded a good way from the

bill. M. Lesson describes it as composed of two musculo-

fibrous cylinders soldered to each other, something after

the fashion of a double-barrelled gun, throughout a great

portion of their continuity, and separated towards the

point of the tongue ; so that the two tubes, slightly en-

larged towards this part, separate from each other, and
each presents a little blade, which is concave within and
convex externally.

In order that this tubular tongue may be thus projected

upon the aliments which its terminations are appointed to

seize and retain, the os hyoides which supports it is formed
of two bony plates which separate, pass below the cra-

nium, re-ascend over the bones of the occiput, and pro-

ceed to form a point of resistance, or fulcrum, by their re-

union on the forehead. The result of this disposition,

when brought into play by the muscles of the tongue, is a

great power over the muscular tubes, furnished with cir-

cular fibres, which compose the organ of taste. The two
small blades, or elongated spoon-like terminations, seize

the insects, or lick up the honied exudations, which arc on
the instant carried to the aperture of the oesophagus by the

elasticity and contractility of the two tubes, and forth-

with swallowed. The long and slender bill comes admi-
rably in aid to insert the tongue into the nectaria of

flowers.

6 e

Bill and tongue of Humming-bird.

m, tho head. profilo; tho tongue protruded from the bill. And abow>»;
bifurcation : the two branches of the of hyoides tire seen sr.rroundiar fa* m
ulutn ; b, tho samo seen from shore, the two branches of the on bstddaw ssbiv
st a pointed angle in front; c, the same seen from below ; a\ the frwsgss »-"
magnified, with some of its solt parts dissected sway, but adhering e» 0*
hyoides and its branches, ns weli as to the larynx, 'seen from abo*e ; r. tar

same seen from below, with the os hyoides only, and the two UraeUat ti tx

point separated ; f, portion of tho tongue very much magnified. w*eo mrc
above, so as to corrrey the idea of the manner in which the cylinders UwJ ft «
it are united ; g, the lower side of the same. (Lesson.)

Sir William Jardine confirms this, which was also Bi-
son's view of the structure, as far as the examination of .

moistened parts would allow ; but he adds, that his ott

examination of the tongue of Trochilut motehitm, Telai"!

with warm water, gave the appearance of a fimbritbrv!

opening at the tip, having the exterior margin of ft'!,

fork set with recurved, sharp-pointed, pliable spines, a* i.

to assist its viscidity in securing any substance seized In

them. {Naturalist s Library : ' Ornithology,' vol. i/
The sight of the humming-birds is well developed, ir*-1

very acute within the range required ordinarily for iN cv
ercise : the sense of hearing is quick.

The plumage in which these dazzling birds are clad de-

fies description either with pen or pencil. The most bril-

liant metallic tints, the hues of the richest gems, fade be-

fore the display made by many of the living adrdt males
' Splendet ut sol,' says Marcgrave, speaking of one of them
Audebert applied himself to account for this brilliancy c

colour, and to demonstrate on mathematical principles tbv
it is due to the organization of the feathers, ana to !'•

manner in which the luminous rays are reflected on fallir.

-

upon them. M. Lesson thinks that this colour is. fir*

the result of the elements contained in the blood and ela-

borated by the circulation ; and that, secondly, the texti.^

of the plumes plays the principal part in consequence
the manner in which the rays of light traverse them, or sr.

reflected by the innumerable facets which a proditpo---

Quantity of barbies or fibres present. All the scaJy n»
thers, in fac,t, he observes, which simulate velvet, the eme-
rald, or the ruby, and which one sees on the he*d and thi

throat of the Epiinachi, the Paradise-birds, and the Hum-
ming-birds, resemble each other in the uniformity of the--

formation ; all are composed of cylindrical barbies, bor-

dered with other analogous regular barbies, which in their

turn support other small ones, and all of them are hol-
lowed in the centre with a deep furrow, so that when t>e

light, as Audebert first remarked, glides in a vertical direc-
tion over the scaly feathers, the result is, that all tfie rc-

minous rays are absorbed in traversing them, and the per-

ception of black is produced. But it is no longer "the same
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when the light is reflected from these feathers (each of

which performs the office of a reflector) ; then it is that

the aspect of the emerald, the ruby, &c, varying with the

utmost diversity under the incidences of the rays which
strike them, is given out by the molecular arrangement .of

the barbies. As an example of the diversity of tints which
spring from such scaly feathers, M. Lesson cites the eme-
rald « cravat' of many species, which takes all the hues of

green, and then the brightest and most uuiformly golden

tints down to intense velvet black; or that of ruby, which
darts forth pencils of light, or passes from reddish orange

to a crimsoned red-black.

Mr. Bullock, in his Six Months in Mexico (1824), speak-

ing of the humming-birds, says, ' Europeans who have seen

only the stuffed remains of these little feathoed gems in

museums have been charmed with their beautiful appear-

ance ; but those who have examined them whilst living,

displaying their moving crests, throats, and tails, like the

peacock in the sun, can never look with pleasure on their

mutilated forms. I have carefully preserved about two
hundred specimens, in the best possible manner, yet they

are still but the shadow of what they were in life. The
reason is obvious ; for the sides of the laminse or fibres of

each feather, being of a different colour from the surface,

will change when seen in a front or oblique direction ; and
as each lamina or fibre turns upon the axis of the quill,

the least motion, when living, causes the feathers to change
suddenly to the most opposite hues. Thus the one from

Nootka Sound changes its expanded throat from the most
vivid fire colour to light green ; the Topaz-throated does

the same ; and the Mexican Star changes from bright

crimson to blue.'

The females generally speaking are without the splen-

dour of the males ; and are clad in modest, not to say

sombre, plumage. The same may be said of the young
males till the second year, when traces of the future bril-

liancy begin to appeal- here and there ; but on the third

year all remains of the sober livery of youth have vanished,

and the bird shines out in the full radiance ,of his nuptial

dress.

The small feet are generally of a dark colour : several

•pecies, especially those which live high up in the moun-
tainous regions, have the tarsi warmly and largely pro-

tected with white plumelets, so that the birds look as if

they had downy mutts' on their legs.

Natural History, &c.

Before we proceed to a consideration of the habits of

this splendid family, it becomes necessary to notice both

the scientific and vernacular names by which they have

been distinguished.

It is to be regretted that Linnaeus selected for the ge-

neric designation of this group an antient name, doubtful in

itself, but which by no possibility could have been applied

to a form restricted to the New World. That Aristotle has

described two distinct birds under the name of rpoxiXoc

(Trochilus) can hardly be denied.

The Trochilus of the eleventh chapter of the ninth book
[Hint. Anim.), called ipi^c and paotXtic (' antient ' and
' king'), appears, from the description of its habits, to belong

to our Wrens. But whether the name was intended to

designate the common European Wreu or the Golden-

crowned Wren has been doubted. Belou (L'Histoire de

lure des Oisettux, 1555) is of opinion that the name
was applied to the common Wren. ' The Greeks,' says he,
' ant iently named it Trochylos, Presvis, or Bos ileus, and
the Latins Trochylos, Senator, Regulus. They call it also

Cladorhinchus, which is the bird they say enters the mouth
of the crocodile to pick his teeth.' Above the cut, which

cannot be mistaken for the representation of any other bird

than the common Wren, is printed ' Trochilus, Clado-

r/iinchus, Presvis et Basileus en Grec, Rex avium, Senator,

et Regulus en Latin, Roytelet, Batufde Dieu, et Berkhot
en Fraaeoia.' Beneath the figure is printed the passage

in Aristotle above alluded to (book ix., ch. 11). In the

Portraits d Oyseaux, Animaux, Serpens, Arbres, Homines

et Femmes dArable et Egyple, observez par P. Beton du

Mum (1557), which contains the same cuts of birds as the

ilisinirc, the following is the superscription above the

cut of the common Wren: 'Grec, rpoxiXoc; Latin, Regulus,

Jus, Rex, Senator, Basiliscus ; Italien, Reillo, Re-

dim, Reulin. Fiorracino ; Francois, Roytelet, Beuf
Berichot, Roy BerlauiV Belou is further of
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opinion that the Golden-crowned Wreu is the riipavvoc

(Tyrannus) of Aristotle (Hist. Anim., viii. 3;. Kay on
the other hand considers the ' Golden-crowned Wren', Re-
gulus cristatus, Aldrov.,' to be the Trochilus of Pliny and
Aristotle, and the Presbys and Basileus of the latter. But
Pliny apparently confounds the two Trochili of Aristotle,

for he says {Nat. Hist., viii. 35) that the Trochilus which
enters the crocodile's mouth is a little bird, called in Italy

the King of Birds. Again, he enumerates among the bir

which are inimical to each other (Ibid., xi. (A), the

and the Troctulus (si credimus) because the latter is <

' Rex avium.'

The other Trochilus of Aristotle, that which enters the
crocodile's mouth and is suffered to depart without injury

(Hist. Anim., ix. 0), appears to be the Trochilus mentioned
by him in the 3rd chapter of the eighth bnpk, and which
he associates with the Halcyons, both species of which
have a cerulean or sea-coloured back (tvavovv). This
Trochilus seems to be identical with that bird on the banks
of the Nile mentioned by Herodotus, which enters the
mouth of the crocodile to search for leeches that have
there attached themselves, and which Geoffroy St. Hilairc
seems to have made out to be the Saq-sat] of the Arabs,
the Charadrius Mgyptius, or ' Egyptian Dotterel!,' of Has-
selquist, which closely approximates to our European Little

Ring-DottreU (Charadrius minor, Meyer).
Under such circumstances it would have been much

better for Linnaeus to have adopted the generic name of

Brisson, Mellisuga, instead of the entirely inapplicable
Trochilus; but this Linnean term is now so generally
acknowledged among zoologists as the designation of the
Humming-Birds, that it is too late to propose an alteration

which would only produce confusion ; and we regret to

state that this is by no means a solitary instance of the
misapplication of antient Greek names to animals exclu-
sively belonging to America and its islands.

We have seen the numerous races into which M. Lesson
has subdivided the Humming-Birds in his General and
Synoptical Index of the Birdi of the genus Trochilus
(1832) ; but in the volume which treats of the Natural
History of the Colibris, he expresses his opinion that only
three races can be reasonably recognised, namely, the Or-
nismyce, or Oiseaux Mouches (Fly-Birds), the Ramjmodons,
and the true Colibris.

The term Colibri, according to Buffon, is a Caraib word,
and is written in old accounts Colibri, or Colubri; but M.
Lesson would rather derive the word from the old French
col brillant, expressive of the beautiful changeable reflec-

tions of the throat-feathers, which may have been trans-

formed into Colibri or Colubri by the negroes of the
islands, unless it may be supposed to be the diminutive of

the Latin word Coluber, expressive of those same ever-

changing reflections with which their plumage shines.

Courberi, according to Sonnini, appears to be the name
by which they are known to the Garipous of Guiana.
The native names of the Humming-Birds were, as might

be expected, first made known by the Spaniards and others

who first invaded the New World. With the antient

Mexicans these bright creatures appear to have been great
favourites. The radiant mantles worn by the natives in

Montezuma's time glittered with the spoils of these dimi-
nutive birds, which were also employed in the art of design,

and in the composition of those embroidered pictures whic h
Cortes has so highly praised. Humboldt notices the reli-

gious belief of the Mexicans that Tovamiqui, the spouse

of the God of War, conducted the soul's of those warriors

who had died in defence of the gods into the mansion of

the sun and transformed them into Humming-Birds ; and
it must be owned that they form an emblem of the soul

hardly less spiritual than the butterfly of the Greeks.
Hernandez treats of the Mexican species under the names
of Hoitzitziltototl, or Avis varia ; and in the Nova Planta-
rum, Animalium, et Mineralium Mexicanorum Historia a
Francisco Hernandez Medico in Indiis praestanlissimo jiri-

mum compilata, dein a Nardo Antotiio Reecho in Volumen
digesta, &c. (Romae, 1651, folio), we find seven species

figured under the general title of Hoilzilzil, and the specific

designations of Xiu hoitzitzilin, Etsal hoitzitzilin, Yttac

hoitzitzilin, Tenoc hoitzitzilin, Quetsal hoitzitzilin, Toz-

cacoz hoitzitzilin, and Xoe hoitzitzilin. Ximenes writes

the word Huitzitzil. Gomara gives Vicicilin as the name.

John de Laet writes Quenti as the Peruvian and Tommeios

as the Spanish appellation. Ouritsia isHhe name recorded
2 N 2
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by Nieremberg ; and Guianumbi, according to Maregrave

and others, is the Brazilian designation. These and other

Indian terms are said to signify rays of the tun, tresses of

the day-star, murmuring birds, and the like. The Spanish

Tominos or Tomineios seems to refer to their diminutive

size and small weight;* and Pica/lores, another term em-
ployed by the Spanish or Portuguese Creoles, to their mode
of taking their food. The Tate Captain Lyon, R.N.,

in his Journal of a Residence and Tour in the Republic of
Mexico (1828), states that in the neighbourhood of Xalapa
the Humming-Bird is distinguished by the names of Chupa-
rosa and Chupa-myrta, ' Rose-sucker ' and ' Myrtle-sucker.'

Habits, Food, Nest, SfC.—It is not to be wondered at that

fable should have its share in accounting for the origin

and describing the babits of these diminutive aerial beings.

Thus, while Hie more sober believed that they were
hatched from eggs like other birds, others fancied that

they were transformed from flies, some going so far as to

declare that they had been seen in the half-fly half-bird

state. Then again they were supposed to live no longer

than the flowers which afforded them food, and when those

flowers faded they were believed to fix themselves by the

bill to some pine or other tree, and there remain during

the dreary months till the descending rains brought back
the spring, when they revived again, to undergo the same
alternation of life and death. Gomara states that they ex-
pired in the month of October, having previously sus-

pended themselves by their feet from a branch in some
warm place, and were renascent in April. Instances were
cited where they had been kept affixed to some stick

within doors, and after lying lifeless for six months, had
become reanimated, ana being given their liberty, had
flown forth into the fields. This is related as worthy of
all credit in the edition of Hernandez above quoted
(Rome, 1651, p. 322, folio). John de Laet quotes Ximenez
for the story of their remaining affixed by their bills, and
there remaining immoveable, like dead birds, for six

months, till, the rains returning, Flora again decked the

fields. (Novus Orbit, &c., folio, Lugd. Batav. (Elzevir),

1633, p. 256.)

Humming-Birds were in the museum of the TradescanU
under that name, the origin of which we shall presently

see: in the Mtiseeum Tradescantianum, by John Tradescant
(12mo., London, 1656), we find in the catalogue of Whole
Birds, ' divers Humming-Birds, three sorts whereof are

from Virginia.' It may be interesting, with reference to

the fables above mentioned, to give an instance of the
power of these birds to brave the wintry weather. Cap-
tain Phillip King, R.N., saw one at Tierra del Fuego
under such circumstances. ' It has been mentioned,' says

he, * that we found many humming-birds at Port San
Antonio, which we attributed to the sheltered situation of

the place, and the luxuriant growth of fuchsias and other
plants upon the sweets of whose flowers they feed. Here
however one of the same species was seen sporting about
in a mget exposed place and during the falling of a snow-
shower, a proof of the hardy character of this little bird,

which, if it does migrate upon the approach of winter to

a warmer climate, lingers, at least, as long as it possibly
can. This was the middle of April ; the winter had, in

fact, already commenced, and all the mountains round us
were clothed with snow, while the ground was also coated
with the same dazzling covering.' ( Voyages of the Adven-
ture and Beagle, vol. l.) The bird here seen was the Mel-
lisuga Kingti, which, Mr. Darwin observes, is found over
a space of 2500 miles on the west coast, from the hot dry
country of Lima to the forests of Tierra del Fuego.
We will now turn to the record of a very acute roologi

cal observer who had especially turned his attention to
this lovely race. Mr. Bullock (after observing that though
it abounds more in the warm regions, it is dispersed over
every part of America and its islands, in almost every cli

mate, for it is found in the summer months in Hudson'!
Bay and Canada) remarks that Captain Cook brought many
fine specimens from Nootka Sound. He himself added
several new species from the temperate table-land of
Mexico, and the woods in the vicinity of the snow moun-
tains of Orizaba, Popocatepetl, &c. In Jamaica he pro-
cured the smallest known, which, he remarks, is consider-
ably less than some of the bees. ' The first I ever saw
alive of these minute creatures,' says Mr. Bullock, ' was in
the yard of the house of Mr. Miller in Kingston, Jamaica,

« Toaia, tetliMfattrfsAnaha.SruUitroywcttht.

He had taken his station on the twig of a large tamarirjd-

tree, which was close to the house and overspread part of
the yard : there, perfectly indifferent to the number of
persons constantly passing within a few yards, he spcit
most of the day. There were few blossoms on the tw.
and it was not the breeding season, yet he most pertinaci-

ously kept absolute possession of his dominion ; foe the

moment any other bird, though ten times as large as him-
self, approached near his tree, he attacked it moat furi-

ously, and drove it off, always returning to the same twic
he had before occupied, which he had worn quite bare c f

leaves for three or four inches by constantly perching on

it. I often approached within a few feet, with plea»u-e

observing his tiny operation of dressing and pluming, and
listening to his weak, simple, and often-repeated note. I

could easily have caught him, but was unwilling to destroy

so interesting a little visitant who had afforded roe m>

much pleasure. In my excursions round Kingston I pro-

cured many of the same species, as well as the loDg-tai]<ii

black and a few others; and especially the one 1 ba»r
mentioned as the smallest yet described, but which has thr

finest voice of any. I spent some agreeable hours in tr-r

place that had been the Botanical Garden of Jamaica, and
on the various trees now growing to a luxurious size n>rt

with many curious birds, among which this specimen w%»
perched on the highest branch of the bread-fruit or call

Dage-tree. He poured forth his slight querulous nott

among a most curious assemblage of the valuable indirt-

nous and exotic plants and trees of the island, on a *jwt

once the pride of Jamaica, but now a deserted wilderness'

{Six Months' Residence and Travels in Mexico, 1824.)
The expressions in this interesting description relatu*

to the voice of the Humming-Birds bring us to the qw»-
tion whether they sing. Jonston remarks that none or tlx

Spanish authors make mention of any song : but that tSe

French alone, ' Levius et Theretus ' (Thevet and Jean A*

Lery are probably meant), declare that they do sing, naj.

that they are so assiduous in song, that no one who hid

not seen and heard them would believe that to aweet »nJ

sublime a song could proceed from such a diminubn
body. Buffon likens their small cry frequently repeated

to the syllables screp, screp; and Vieillot, with murh
more truth, according to M. Lesson, to those of tire, tht,

articulated with more or less force, and most ordinarih ra

a sharp tone. M. Lesson says that the Oiteaux-mrmeSn
do not appear to have any song. It is, he remarks, princi-

pally in going from one place to another that the cn
above alluded to is excited, and most frequently they an
completely dumb. He declares that he has passed whole

hours in observing them in the forests of Brazil, withost

ever having heard the slightest sound proceed from their

throats. We have heard it however asserted that the

Cora Humming-bird sings. The truth may be that thrre

are both dumb and vocal species among so great a multi-

tude of Oiseaux-mouches and Colibris exhibiting such vane-

ties of form and colour.

Mr. Darwin, like many others, was struck with the riin-

larity of their flight and habits to that of the sphinxt*.

He relates that he started early and walked to the Ga» a.

or topsail mountain in the neighbourhood of Bahia. 'The
air was delightfully cool and fragrant ; and the drops of

dew still glittered on the leaves of the large Khaceou»
plants, which shaded the streamlets of clear water. Sitlint

down on a block of granite, it was delightful to watch tnt

various insects and birds as they flew past. Hie humming-
birds seem particularly fond of such shady retired spot*.

Whenever I saw these little creatures buzzing round s

flower, with their wings vibrating so rapidly as to N-

scarcely visible, I was reminded of the sphinx moth»
their movements and habits are indeed in many respet!*

very similar.' {Journal.) Mr. Bullock speaks of them,
when caged, as remaining as it were suspended in tht

air, in a space barely sufficient for them to move their

wings, and observes that the humming noise procwb
entirely from the surprising velocity with which tWv per-

form that motion, by which they will keep their bodies is

the air apparently motionless for hours together. Wihua
says that when they are thus poised or suspended, thrrr

wings become invisible or only like a mist. No on* list

described their flight more elegantly and accurately than
Buffon :—' The vibration of the wing* is so rapid tut the

bird poised in the air appears not only immoveable, but

entirely without action. It is seen to stop thus for i
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instants before a flower and dart off like a gleam to
another : it visits them all, plunging its little tongue into
their bosom, caressing them with its wings, without ever
M'ttlinp, but at the same time never quitting them.' To
the noise thus occasioned they not only owe the name by
which we designate them, but also the epithets of mur-
mures, bourdons, and frou-frous, by which they are dis-

tinguished by the Creoles of the Antilles and Cayenne.
Mr. Darwin (toe. cit.) states that two species are common

in Chile, and that he has seen a third within the Cordillera
at an elevation of about 10,000 feet. He adds that in the
wooded island of Chiloe, which has an extremely humid
climate, Mellimga Kingii skipping from side to side

amidst the dripping foliage is perhaps more abundant than
any other kind. It there very commonly frequents open
marshy ground, where a kind of bromelia grows : hover-
inc near the edge of the thick beds, it every now and then
dashed in close to the ground ; but Mr. Darwin could not
see whether it ever actually alighted. At the time of
year referred to by him there were very few flowers, and
none whatever near the beds of bromelia. Hence he was
(mite sure they did not live on honey ; and on opening
the stomach and upper intestine, by the aid of a lens he
could plainly distinguish, in a yellow fluid, morsels of the
wings of diptera, probably tipulidee. It is evident, he
observes that these birds search for minute insects in their

winter-quarters under the thick foliage. He opened the
stomachs of several specimens, which were shot in dif-

ferent parts of the continent; and in all remains of insects

were so numerous as often to present a black comminuted
mass, as in the stomach of a creeper. Mr. Darwin goes
on to state that in Central Chile these birds are migratory,
making their appearance there in autumn, and that in the
latter end of the month corresponding to our October they
were very common. They began to disappear in the
spring, and on the 12th of what would correspond to our
March he saw, in the course of a long walk, only one
individual. As this species migrates to the southward, it

is replaced by the arrival of the larger kind presently to
be noticed. Mr. Darwin does not believe that the small
kind breeds in Chile, for during the summer their nests

were common to the south of that country. He refers

to Humboldt's Personal Narrative, Cook's Third Voyage,
and Beechey's Voyage, and remarks that the migration of
t!ic humming-birds on both the east and west coast of
North America exactly corresponds to what takes place
in the southern continent. In both cases, he observes,

they move towards the tropic during the colder parts of
the year, and retreat northward before the returning heat.

Some however, he adds, remain during the whole year in

Tierra del Fuego, and in Northern California, which he
remarks, in the northern hemisphere, has the same relative

position which Tierra del Fuego has in the southern, and
he quotes Beechey for the fact that some remain.
Numbers of the large species ( Trochilus giga-s) arrived

in the neighbourhood of Valparaiso, during the year in

question, a little before the vernal eqinox. Mr. Darwin
describes it as coming from the parched deserts of the
north, probably for the purpose of breeding in Chile, and
>aya that when on the wing its appearance is singular.

He observes that, like others of the genus, it moves from
place to place with a rapidity which may be compared to

tliat of Syrphus among Diptera and Sf>hin.v among
moths; but, whilst hovering over a flower, it flaps its

wings with a very slow and powerful movement, totally

different from that vibratory oue common to most of the
species which produces the humming noise. He declares
t hat he never saw any other bird where the force of its

wings appeared (as in a butterfly) so powerful in propor-
tion to the weight of its body. " He tells us that when
hovering by a flower, its tail is constantly expanded and
shut like a fan, the body being kept in a nearly vertical

position. This action, he says, appears to steady and
support the bird, between the slow movements of its

wings. He further states that although flying from flower
to flower in search of food, its stomach generally contained
abundant remains of insects, which he suspects are much
more the objects of its search than honey ; and that its

note, like that of nearly the whole family, is extremely
shrill.

Mr. Bullock saw one in the act of preying upon insects.
' The house I resided in at Xalappa for several weeks, on
my return to Vera Cruz, was,* says that enterprising

naturalist, « only one story high, inclosing, like mosv of the
Spanish houses, a small garden in the centre, the roof pro-
jecting six or seven feet from the walls, covering a walk
all round, and leaving a small space only between the tiles

and the trees which grew in the centre. From the ed«e
of these tiles to the branches of the trees in the garden the
spiders had spread their innumerable webs so closely and
compactly that they resembled a net. I have frequently
watched with much amusement the cautious peregrination
of the humming' bird, who, advancing beneath the web,
entered the various labyrinths and cells in search of en-
tangled flies, but as the larger spiders did not tamely
surrender their booty, the invader was often compelled to

retreat : being within a few feet, I could observe all their
evolutions with great precision. The active little bird
generally passed once or twice round the court, as if to
reconnoitre his ground, and commenced his attack by
going carefully under the nets of the wily insect, and
seizing by surprise the smallest entangled flies, or those
that were most feeble. In ascending the angular traps of
the spider great care and skill was required ; sometimes he
had scarcely room for his little wings to perform their
office, and the least deviation would have entangled him
in the complex machinery of the web, and involved him
in ruin. It was only the works of the smaller spiders that
he durst attack, as the largest rose to the defence of their
citadels, when the besieger would shoot off like a sun-
beam, and could only be traced by the luminous glow of
his refulgent colours. The bird generally spent about ten
minutes in this predatory excursion, and then alighted on
a branch of an avocata to rest and refresh himself, placing
his crimson star-like breast to the sun, which then pre-
sented all the glowing fire of the ruby, and surpassed in
lustre the diadem of monarchs.' The species whose evo-
lutions are here described appears to have been that
called by Bullock the Mexican Star, Cynanthu* lucifer,

Sw. (Ornismya cyanopngm. Less.).

The nests of these birds are as wonderful as any that
are made. They vary greatly iu form and structure ; but

Not of HunnatPE-BInt with ejgi. (f.moo.)
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in all the soft and delicate materials are so put together as

to furnish as much warmth as possible, an object of first-

rate importance where the body of the parent, generally

speaking, is so small, and the quantity of animal heat given
out must be in proportion.

Prince Maximilian de Wied, on examining the flower of

a palm-tree in Brazil, found affixed to it the nest of the

blue-headed humming-bird (Trochiius pUeatus, Ornismya
crisiata, Less. ?), which, he says, much resembles that of

the Trochiius biculor of authors. He found it as well co-

vered with moss as those of the Goldfinch and many other

small European birds. The Prince adds, that in all hum-
ming-birds' nests two white eggs of an elongated form are

found, which in some species are extraordinarily small.

This rule as to the duality of the eggs is not without ex-

ception, if the information given to Sir William Jardine be
correct, that the Doctor Humming-Bird, as it is provincially

termed ( Trochiius hirsuttis), builds its nest suspended like

that of the Yellow-tail (Cassicus cristatus'j with the entrance
somewhat downwards, and lays only one egg. This nest

is described as being of a lengthened form, composed of

dried grass and slender roots, moss, Sic., as not of the gene-
ral compact structure, and as suspended from the leaf of
some reed-like plant, to which it is cemented chiefly by the
threads of spiders or caterpillars.

Cotton, thistle-down, delicate fibres, a fungus-like sub-
stance, and other soft materials woven into a compact and
fleecy substance, enter into the composition of the nests of
Humming-birds. Hie outside is in most instances covered
with lichens, generally supposed to be stuck on with a sort

of glue secreted by the bird ; but we have reason to believe
that this is not so. The nest, generally, appears to be
made by warping spiders' webs over fragments of plants,

their down, lichens, &c. ; and the lichens, which are never
turned the wrong way, are secured by the webs only.

Sir W. Jardine, in the Naturalists Library : Humming-
Birds, vol. ii., gives the following interesting account of
the manner of building of one of the species, related to
him by Mr. Kirk, a resident in the island of Tobago :

—

' The liuby Humming-Bird,' says Mr. Kirk, writing from
that island, ' makes its appearance here on the 1st of
February. Some say it is found in the leeward part of the
island all the year; others, that it arrives earlier by a
month to the windward: the latter, I think, more probable.
Certain I am that there is no individual in the island who
takes so much exercise in the woods as I do ; and I can
positively say, that since the 1st of August last, and per-
haps some time previous, until the 1st of February, I have
not seen one of these birds ; and now ( 1st March) they are
abundant. They begin to make their nests about the 10th
of February. 1 know now of several containing two eggs
each, and watched one yesterday for nearly an hour. Her
manner of construction was very ingenious: bringing a

Ni\>l vt tin' Biaxilun AmcUiyst 1 1 naming Bird (OniiMiya amtt/iyttiAia,
Loss ), a, the egg.

pile of small grass or lichen, she commenced upon a tmaii
twig, about a quarter of an inch in diameter, immediately
below a large leaf, which entirely covers aud conceal* tb*
nest from above, the height from the ground being abu-'
three feet. After the nest had received two or three oi

these grasses, she set herself in the centre, and putting h«.r

long slender beak over the outer edge, seemed to use s
and her throat much in the same way as a mason doe* hit

trowel, for the purpose of smoothing, rubbing to and In i

and sweeping quite round. Each visit to the nest secmoi
to occupy only a couple of seconds, and her absence from
it not more than as many minutes. In a few hours after I

saw the nest, which had all the appearance of a fuuaboj
one. I expect to find an egg there to-day.'

Such are only a few of the forms of these cradle* : nu~>
of them are proofs of a sagacity beyond instinct. Tbu»
some have been seen hanging evenly balanced on a siu^.r

tendril, of a somewhat uncouth shape, bulging out on tin

side opposite to that where the bird sat, and loaded so

to form a counterpoise to the bodies of the parent auu
young. In another such nest small stones were placed at

the counterbalancing end. Another nest, on which then
were feathers externally, hung from a rock secured by t»u
suspensory bands. But the late lamented Captain Lyov.
K. N., whose accuracy as an observer is well known, ga»«=t

a very extraordinary account of the adaptation of tlx

labours of the bird to the exigency of the case, in a letUr

to a friend in England, dated Gongo Soco, Brazil. 17ii>

March, 1829 :
—

' I am too closely confined here,' says Cap-
tain Lyon, ' and too constantly occupied to attend much u>

Natural History or to anything except the mines ; but i:

may interest you to have an account of some young Hum
ming-birds whose hatching and education I studiously at-

tended, as the nest was made in a little orange-bush by the

side of a frequented walk in my garden. It was composui
of the silky down of a plant, and covered with small Bui
pieces of yellow lichen* The first egg was laid January
20th, the second on the 28th, and two little creatures like

bees made their appearance on the morning of Frtrna-i
14th. As the young increased in sire, the mother built

her nest higher, so that from having at first the form of
figure 1, it became ultimately like figure 2.

'The old bird sat very close during a continuance of the
heavy rain for several days and nights. The younj: re-

mained blind until February 28th, and flew on the room-
ing of March 7th without previous practice, as strong and
swiftly as the mother, taking their first dart from the nest
to a tree about 20 yards distant. (Zool. Journ., vol. v.. p.
1.) This is the only instance known to us of such peat-
nascent nest-building ; and it is not impossible that the
parent might have laid her eggs in an old nest which *ti-

perceived to be too shallow to contain her young in teru-
rity. Still the context would lead to the conclusion th»:
the nest was begun under Captain Lyon's eve ; and he wu
so acute in his observation, that we think" he would co?
have passed over the occupation of an old nest in aleme.
Other writers give a shorter period of incubation : thusthr
black humming-bird is said to sit twelve days, the jounr.
leaving the nest and following their parents in eighteen
days; the North American species onlv ten, the vounc
being ready to fly at the expiration of a week.
The parents are most vahant in defence of their nc<t«.

Oviedo relates how they will fly even at the face of a msr.
who chmbs a tree where their nests are, and strike him m
the eyes, coming, going, and returning so swiftly, that r.»
man would well believe it who had not seen it.

"

Mr. Bul-
lock says that the female of the Mexican Star, abcrkc
noticed, lays two eggs, perfectly white, and large for thr
sixe of the bird; and the Indians informed him that thrt
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v. ere hatched in three weeks by the male and female sitting
a lernately. He states that when attending their young,
they attack any bird indiscriminately that approaches the
msL ' Their motions when under the influence ol" anger
or fear are very violent, and their flight rapid as an arrow

;

U eye cannot follow them, but the shrill piercing shriek
w hich they utter on the wing may be heard when the bird
is- invisible, and often led to their destruction by preparing
me for their approach. They attack the oyes of the
linger birds, and their sharp needle-like bill is a truly for-

midable weapon in this kind of warfare. Nothing can
c:\ceed their fierceness when one of their own specie
rudes their territory during the breeding season. Under
the influence of jealousy they become perfect furies ; their
throats swell, their crests tail, and wings expand : theyfight
in the air (uttering a shrill noise) till one falls exhausted on
the ground. I witnessed a combat of this kind near
( ttumba, during a heavy fall of rain, every separate drop
nj' which I supposed sufficient to have beaten the puny
warriors to the earth.' (Six Months in Mexico.) Wilson
a« them attack and harass the King Bird (Mwcicapa tij-

rrjniuu, Briss.j.

This pugnacious audacity probably fostered the Mexican
belief that these diminutive bodies contained the souls of
Jain warriors.
Mr. Bullock states that the humming-birds in sleeping

frequently suspend themselves by the feet with their heads
downwards, in the manner of some parrots.

It may be expected that we should notice a very capti-
vating story. M. Lesson tells us that this charming race
liiis, doubtless, like all existing creatures, numerous ene-
mies: but he declares that the most cruel, the most deadly
"l" all, is that great and monstrous hsiry spider, very com-
mon throughout the warm parts of America, called by
naturalists the Bird-catchinu Spider J,mint nvicnlnriii.

I.mn.). Spreading its nets round about the nests of the

h'imming-birds, it craftily watches the epoch when the

u ung ones come to light, drives away the parents from
the nest, sucks and devours their progeny, and sometimes,
» lien it surprises the parents themselves, consigns them to
' lie same fate. Such, adds M. Lesson, is the picture which
il icholz represents in the 5th plate of his first decad.

M. Lesson thus commences the very next sentence:
1 Les fables les plus absurdes ont etc propagees sur les

oiseaux mouches ;' and we think that he might, without

much fear of contradiction, have added this terrible spider

tragedy to the catalogue. The monster in question is a
around insect, and we never heard of its making a web, in

'he ordinary acceptation of the term. It is certainly big

enough to cope with some of the humming-birds, and it is

possible that it may creep up trees and surprise the young
in the nests ; but even this seems to be mere conjecture.

The Story has been rendered current by the pencil of

.Madame Merian, which, on this occasion, appears to have
In: en guided by her imagination.
And here we may notice the supposed medical virtues

dI these bright beings. Powdered humming-bird was con-
sidered a specific in cases of epilepsy ; and the alleged

efficacy of the birds in curing rheumatism secured a place
lor them in the old European Pharmacopoeia.
We proceed to' give a very few examples of the mul-

'iuidinous forms presented by this gorgeous race.

The Cora Humming-Bird, Ornismya Cora, Less.—Upper
part of the head, back, rump, and coverts of the wings,
uniform and metallic green. A wide iridescent gorget
" vupies the throat down to the half of the neck and to

the cheeks ; the lower part of the neck in front, the breast,

and all the lower parts of the body, are tarnished white,

with a little brown on the flanks, fail, consisting of eight

lirowtiish, feathers, bordered with white within ; two middle
f athers much longer than the others, white on their inter-

nal side, brownish on their external border, and entirely

t1 "wn at the extremity. Bill slender, black. Feet reddish.

Tntal length five inches five lines (French) : of this the
'iil measures three inches two lines, and the bill six

lines.

Locality.—Peru, and especially the Plain of Lima.
Such is M. Lesson's description in the ' Oiseaux Mouches

;'

to»t in the ' Trochilidees ' he gives a figure (pi. xxxix.) of
the bird in its completely adult state, with its tail in its

entire development. The bill, he says, is short, slender,

'•nd straight, and completely black, as well as the tarsi.

Thewings are delicate, recurved, and purpled-brown. The

plumage is fresh golden-green above. The throat and the
front of the neck sparkle with the violet tint of the ame-
thyst, a white gorget marks the limits of the scaly feathers;
and golden-green is spread over the flanks and the belly.
The tail-feathers are the longer the more internal they are,
and all arc stiff, narrow, and of a sword-blade shape. The
two external ones are the shortest, the six others are trra-
duated between them, but the two internal ones consider-
ably exceed the preceding, and form two narrow delicate

TlicOoti Humming DirJ. (town.)

ribands, coloured white for a great part of their length, and
only terminated by black at their extremity. The lateral

tail-feathers are brown, and finely variegated with white
on their borders.

At pi. 40 of the same part of his work M. Lesson figures

a young bird. The description is given at p. Ill, of tin-

text.

The Douhle-cresltd Humming-Bird. Trochilus cor»ultt\.

Wied; Troc/ii/us bilcphus, Temm. : Ortritmyackrysoliijjhu,

Less. Male.—Bill and feet very weak and obscure in

colour. Two flattened fan-shaped crests, each composed
of six small feathers, part from the forehead on a level with

the eyes. The brilliancy of these crests surpasses descrip-

tion, glistening as they do with the hues of polished gold

and red copper, changing into the gemmy tints of the

ruby and emerald, now fire-coloured, anon the purest green,

and presently the brightest yellow. The scaly feathers of

the forehead between the two crests sparkle with metallic

uniform green, changing to steel or sapphire blue. A
camail of dark changeable violet extends from the throat

behind the eyes, and descends along the sides of the neck
to terminate in a point of lone feathers before the breast.

This uncertain violet graduating into a non-metallic blue,

with its velvety very dark tint, is sharply defined on the

milk-white of the breast, which extends to the lower part,

of the neck, so as to form a rather large white collar. The
lower part of the belly is white; but the middle of the

abdomen and the flanks are, like the back, golden-green,

with which is mingled a little of the greyish colour of the

base of the feathers. Back and sides of the head behind,

back, and feathers of the rump, metallic golden-green.
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Quills brown. Tail graduated, composed of four feathers

longer than the six others : the twr. middle ones are brown,

the two external pure white. The other shorter external

tail-feathers are white, but their outer border is variegated

with brown. The tail below is white, slightly smoked as

it were. The wings reach only to the half of the tail, the

general form of which is long, acuminated, and narrow.

Length four inches five or six lines. Bill six lines and a
half. M. Lesson refers to his pi. 8 for the female, which
has, he says, no crest : its livery is less brilliant ; and the

middle tail-feathers, instead of being dark, are pure white,

as well as all the others, none being in the slightest degree

bordered with brown. M. Lesson's pi. 8 however repre-

sents a young male.

Trochiluj cornutui, Wied. Adult Mala

Sickle-winged Humming-Bird* Trochilus Meatus, Sw.
Green ; throat and breast shining-blue

;
body and vent

blue-green ; tail even, rufous cinnamon ; exterior quills

falcated, the shafts dilated and compressed.
Mr. Swainson, whose specific character this is, after

speaking of the dazzling brilliancy of the colours of the
bird, says that it is however more remarkable from the
extraordinary construction of its wings, the outer quills of

which are greatly curved, and the shafts dilated to a most
disproportionate size : a similar structure occurs also, he
observes, in the Broad-shafted Humming-Bird of Shaw
(Trochilus latipenitis) ; and he adds that it may not be
improbable that such additional strength in the wings has

Ttwhitm r .1 aigi (Siulusni), a Utile ml'in-il.

been given as a defence against the small bird* of pt*j
(Lanii, Linn.) which abound in tropical countries. . Tlw
cinnamon-coloured fail-feathers are tipped with a purjW-
black bar ; the middle feathers are the darkest, and glocwi
with green. (Zool. III.)

Locality.—Spanish Main : at least a specimen wai sect
from thence.

Recurved-bill Humming-Bird, Trochilus recurvrrotlni.
Sw.

Golden-green ; throat shining emerald-green ; middle ot

the breast and body black; lateral tail-feathers beneath
topazine ; bill recurved. (Sw.)

Mr. Swainson remarks that the extraordinary formation
in the bill is without parallel in any land-bird yet (Unco-

vered, and presents in miniature a striking resemblance u.

that of the Avoset. It is almost impossible, he adds, to

conjecture rightly the use of this singular formation ; but

it appears to him not very improbable that the principal
sustenance of the bird may be drawn from the pvndtst
Bignoniar and other similar plants, so common in South
America, whose corolla; are long, and generally bent in

their tube ; the nectar, being at the bottom, could not be

T ochlltu iMurviroitru. (Svahiun.)

reached either by a straight or incurved bill, though \tn
easily by one corresponding to the shape of the flower.

Locality.—Peru : at least Mr. Bullock received it from
thence.

M. Lesson seems to doubt that the recurvature of the

bill is natural ; and says that it is very probable that the

organ has been compressed and recurved in its fresh state

by some art. This doiibt is groundless. Indeed M. Lesson
himself afterwards ^records a second species

—

Ornismya
avocetta.

Goulds Humming-Bird, Ornismya Gouldii. Less.—
M. Lesson states that he owes his knowledge of this charm-
ing little bird, which is not known in France to Mr. Charles
Stokes, who sent to him a drawing made from an individual

in the collection of Mr. George Loddiges.
Of the same size and absolutely of the same form as the

little Huppe Col (Ornismya ortiata, Less.), this species,

says M. Lesson, of which three or four individuals tit

known in the London cabinets, is distinguished from that

only by its fan-shaped ornaments, which are snow-white
and ocellated at their extremity. The pointed and erect
tuft on the top of the head is deep chestnut or ferruginou*.
The back is golden green. A white stripe traverses the
rump. The tail is moderate and rounded ; the two mkblie
tail-feathers are golden green, the lateral feathers blackish.
The wings, which are delicate and narrow, are purplcol
brown. The front of the neck from the chin to the lower
part of the thorax is scaly, and of a very varying lustrou*
emerald green. The belly, the sides, and the lower beily
brownish-green. The feathers which compose the jugular
ornaments are disposed in a fan-shape, and so that the
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longest are outside, and (he shortest the most internal.

~ feathers are all pure white, but the summit of each
_m is terminated by an ocellation sparkling with gold
emerald hues encircled by deep green. Bill and feet

This bird, Ornismya ornata, and the Hawise Col Blanc,
Ornismya strumaria, Less., form a small natural tribe.
The Huppe Col, Ornismya ornata, which is figured by M.
Lesson (pi. xli., male and female, Oiseaux Mouches, very
young, pi. x*i\.,Trochilid£es), is found in Guiana, Brazil,
ind Trinidad : the Hauxse Col, figured by M. Lesson (pi. xlii.,

male; pi. xliii., female and "young, Oiseaux Mouchcs\
i found in Brazil.

Goul.f. Humming Bird. (Lesjin ; from the drawing (ban nutlcrrU

The Bar-taiM Humming-Bird, Sappho Humming-Bird
of Lesson. This is the Troc/ii/us spargamtrut, or Bar-
tailed Humming-Bird of Shaw

;
Ormsmya Sajrp/io, Less.

;

Troc/iilus radiosus, Teram. (Galleries of the Museum)

;

Troehilus chrysurus, Cuv. ; Trochilus chrysochloris,
Vieill.

Description.—Male.—Robust, and one of the largest of
the family ; the tail enormously developed, not less than
four inches long, and veiy deeply forked. Bill nearly
straight, pointed," not very long, being not more than seven
lines, and black, as are the tarsi. Wings rounded, re-

curved, and not exceeding the origin of the tail more than
an inch. Body about two inches and a half. Throat,
breast, and front of the neck covered by a gorget of scaly
feathers, from which glance forth the purest emerald green
tints, presenting under the lower mandible an aspect of
deep velvety green. A small band of more yellow golden
green extends from the eye and descends on the sides of
the neck. The anal region is furnished with greyish
feathers. The w hole of the plumage above, as well as the
lesser coverts of the wings, is metallic golden green. But
the feathers of the rump and the upper coverts of the tail

are of a lively shining cinnabar. The quills are purpled-
brown, and their shafts bent and widened. The ten tail-

feathers are very much graduated. The two middle ones
are very short and oval ; the two external ones are very
long, riband-like, flattened, and exceed the two next by
eighteen lines. All of them, squared or slightly rounded at

their extremity, glitter variously under the rays of light

which fall on them. Their most ordinary hue is that of
copper changing into gold ; but occasionally these

eh metallic tints change into a sombre purple or violet.
' eir extremities are terminated by a quadrilateral velvet

it, largest on the longer feathers, but which diminishes
upon the shorter ones till on the two middle ones it forms
a simple border. M. Lesson gives two figures of this bird

;

in the second the plumage is more complete. No colours
can give an idea of the refulgence of this species when in

full feather ; even in the richest collection it strikes the
eye at once. M. Lesson also gives a figure of the female,
in which the tail is much shorter, and the whole colouring
tame in comparison with that of the adult male. He
admits however that no information accompanied the skin
which could prove the sex, and that it may be a young
male.

Locality.—The east of Peru.
May we venture, in conclusion, to hint at the possibility of

importing these lovely birds, and keeping them in an easy
captivity ? Father Montdidier, according to Labat, kept
humming-birds alive for five or six months, and they
brought up their young in his apartment. Don Pedro de

P. C., No. 1587.

Trochilus s-parganunn. (Lccson.)

Melo, governor of Paraguay, had a humming-bird, taken
in the adult state, for many months, as Azara relates, and
it became so tame as to caress its master and fly round
him for food. Its life was preserved by giving It fresh
Cowers from time to time, but ordinarily by syrup in a
glass, which was held out of the perpendicular to assi.it

the bird in taking the syrup ; and it died at last through
the negligence of a servant. They have also been sus-
tained for four months by honey and syrup made of bruised
sugar and water, placed at the bottom of the corollae of
bell-shaped artificial flowers.

Mr. Bullock, when in Mexico, had nearly seventy in
cages, which, with attention and care, he kept alive for
some weeks; and he declares that could he have devoted
his whole attention to them, he had no doubt of the pos-
sibility of bringing them alive to Europe. The accounts
of their being so fierce and untameable as to beat them-
selves to death when confined, are, he says, not true : no
bird is more easily reconciled to its new situation. They
are, it is true, he observes, seldom off the wing, but never
beat themselves against a cage, nor the glass of a window
In each cage was placed a small earthen cup, about half

filled with sugar and w ater of the consistence of a thin

syrup ; in this various flowers had been inserted, prin-

cipally the yellow bell-shaped corolla of the great aloe

(.Agave Americana), the end of which, next the stem,
being cut off, permitted the liquid to flow into the flower,

into which the little prisoners were constantly inserting
their long bifid tongues, and drawing up its luscious con-
tents. This operation, he adds, was generally, like most of
the actions of the bird, performed on the wing, but they
sometimes alighted on the flower, perching against its

sides in an upright position.

Captain Lyon, when in Mexico, kept a humnnng-lmd
for nearly a "month on sugar and w ater slightly impreg-

nated with saffron. It eagerly sucked this mixture from a

small quill, and the Captain adds, that he is sure that with

constant attention these little creatures might be kept for

a long time. {Journal above quoted.)

But the humming-bird has actually been brought alive

to England. It is related that a young gentleman, a

few days before he sailed from Jamaica, found a female
Vol. XXV.—2 O
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Mango Humnring-Bird sitting on her nest and eggs : he

cut off the twig and brought the whole on board. The bird

became so tame as to suffer herself to be fed on honey and

water during the passage, and hatched two young ones.

The mother did not long survive, but the young were

brought to England, and continued some time in the pos-

session of Lady Hammond, from whose lips they took

honey ; and though one did not live long, the other sur-

vived for at least two months from the time of their

arrival.

Now this happened before the introduction of steam-

navigation by sea ; and as we read of fresh bouquets of

American flowers crossing the Atlantic, a little care and
management in May and June might bring living hum-
ming-birds in a fortnight or three weeks to our shores,

where our stoves and greenhouses with a little precaution

might offer them an asylum. They are disposed to become
familiar. Wilson mentions one which would enter the

window, examine the flowers in the room, and pass out at

the opposite door ; and this same bird was known to take

refuge in a hothouse when the cool nights of autumn
came, going forth regularly in the morning, and returning

as regularly in the evening for several days.

We have heard an instance of still greater boldness,

where the bird suffered the window, the only outlet, to be

shut after it had entered for the purpose of examining the

flowers in the room. Honeyed liquor being placed in a

bell-shaped flower and held in a person's hand, the hum-
ming-bird, nothing daunted, came and fed from the flower

when so held.

These facts lead us not to despair of seeing living hum-
ming-birds in England.
TRO'CHILUS. [Trochilid.*.]

TROCHOIDAL CURVES. Under this term is included

a large number of lines which are produced by the com-
position of two circular motions, including the straight

line, the circle, the ellipse, a class of curves called epitro-

choids, of which one particular case is called the epicy-

cloid, and a class called hypotrochoids, of which one par-

ticular case is the hypocloid. Among these must also be

included the extreme case in which one of the motions is

rectilinear, which gives the common trochoid, the cycloid,

and a class of spirals which includes the involute of the

circle, the spiral of Archimedes, and others.

There are two ways of considering these curves. The
first, which is universally adopted, may properly be called

the trochoidal mode Opoxoc, a hoop), because in it one
circle is made to roll like a hoop, either upon a straight

line, or upon the circumference of another circle. The
second, which we believe might be advantageously sub-

stituted for the first, we shall propose to call the planetary

mode, because it resembles the consideration of the man-
ner in which a planet and its satellite move round the sun.

Here a circle, without any rolling, has its centre carried

round the circumference of another. As there is no
elementary work which treats of these combined motions,

though some understanding of them is necessary even for

the purposes of the most elementary astronomy, we shall

first enter into this subject at more length than usual, en-

deavouring to make ourselves understood by those who
have the first notions of geometry and of the composition

of motion : we shall then, more briefly, consider the appli-

cation of the differential calculus. »

Let the point M (Jig. V) be carried uniformly round the

circumference of the circle A M, and let M be the centre

of a circle whose radius is MC (=AB). Let a point P
be carried about the moving circle, so that its angular

velocity from a line of fixed direction in the moving circle

(say M C parallel to A B) always bears a given proportion

to the angular velocity of M, say that of n : 1. That is,

when the une O M has described the angle M O A, the line

M P has described the angle PMC, which is n timesMO A.
It has been supposed that when M was at A, P was at B.

The point P will describe a curve which is one of those

called trochoidal; or, on this explanation, planetary. And
the circle CP being always contained between two fixed

circles, B E and b e, the planetary curve is always contained

between those two circles. We shall now propose a nomen-
clature for the principal parts of this system. I

As in the Ptolemaic mode of considering the planets, let

the fixed circle AM be called the deferent, the moving
circle C P the epicycle. Let M be the mean point, P the

planet, O the centre, and let the plaret be said to be in its

Fig. 1.

apocentre or pericentre, when it is farthest from, or nearei
to, the centre. And as every apocentre must lie on B E.

and every pericentre on be, let these circles be called

respectively apocentral and pericentral. Let O P, as usual,

be called the radius of the curve, or its radius vector ; and

the angle P O A its vectorial angle. When the revolution

is in the direction from A to M, let it be called direct: when
in the contrary direction, retrograde. Let angle MO A be
called the mean or deferential angle, and denoted by 4>

and let thePMC be called the epicyclic angle, being denoted

of course by nd>. Let the angle contained between th(

pericentral ana apocentral radii be called the angle cf

descent. The following theorems will be readily seen, a»

soon as these terms are understood :

—

1. The planetary curve beginning from its apocentre

at B, and the epicyclic motion being direct, and greater

than the mean motion, there will be a pericentre as torn

t>s PMC has gained two right angles upon EMC or

MO A, that is when n<£-<£=1800, or <p is 180s divided

by n— I.

2. But if the epicyclic angular motion, being still direct

be less than the mean motion, so that EMC u greater

than PMC, there will be a pericentre when EMC h*»

gained two right angles upon P M C, or when f-n+= ISO",

or <p is 180° divided by (l-«).
3. And if the epicyclic motion be retrograde, so that P

begins to move the other way from C, there will be a peri-

centre when EMC and PMC together make two right

angles, or when f + n$ = 180°, or when f is 180" <frnrW
by 1 + «.

4. When the planet has come to its pericentre, it wil)

begin immediately to ascend towards the nest spocentrr,

in a curve of the same form as that by which it descended,
but inverted in position, the parts preceding and following
the pericentre being alike, and the part preceding the next
apocentre resembling that following the last apocentre. A-
soon as the second apocentre is gained, the curve will staif

again, in the same manner as the first. If n be a commen-
surable number, say p-7-9, where p and q are integer*,

and the fraction is in its lowest terms, the curve will retort

into itself when M has completed q revolutions: there wu
be, if the epicycle be direct, p—q or q—p apocentre*, aoc

as many pericentres ; but if the epicycle be retrograde,

there will be p + q apocentres, and as many pericentre*.

But if n be incommensurable, the convolutions will go an

for ever, and the curve will never be completed.
have therefore, in order to obtain the form of the curve
only to consider one descent, from apocentre to pericewtre
or one ascent from pericentre to apocentre : though tht

general appearance of the curve depends much on ts»

effect of many convolutions.
5. Every planetary curve may be described by two uV-

tinct epicyclic motions. For if we describe the parsile'^
gram OMPQ, we see that the point Q describes a ftxec!

circle equal to the epicycle, while Q P is the radio* el »

moving circle equal to the deferent. If then the i
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the deferent be a, that of the epicycle b, and the epicyclic
angular velocity be n times the deferential or mean velocity,

it ijives the same planetary curve as if the radius of the
deferent were b, that of the epicycle a, and the epicyclic
velocity 1 : nth of the deferential. If then we take the
epicycle to be the least of the two, we do not limit our
investigation, provided we consider every possible case of
epicyclic velocity.

The actual motion of the planet, compounded of both
motions, deferential and epicyclic, may be either direct or
retrograde : and the curves may be best classified by
observing whether the motions at the pericentres anil

apoccntres are direct, retrograde, or neither. At 1 is repre-
sented a case of each motion, pericentral and apocentral,
direct ; at 2, a case of each motion, when it is neither

fcect nor retrograde, that is, directly towards the centre ; at

3. a case of each motion, retrograde. We shall now consider
how to make the separation of these cases.

First, as the apocentres. When the motion in the epi-
ycle is direct (for abbreviation, say when the epicycle is

irect), the two motions conspire ; the line M C, then at

\ 15, is being carried forward with the velocity of A, while
P is being carried from M C. Let angles be measured in

theoretical units [Angle], and let the deferential or mean
velocity be 1, then the linear velocity of A is a, and that
cf P, when at B, is the linear velocity to an angular
velocity n and radius b, or nb. Consequently a+tib is the
apocentral velocity, which is direct ; or the apocentral
velocity is always direct when the epicycle is direct. But
it' the epicycle "be retrograde, the line MC is advancing-
with the velocity a, while P is receding from it with the
velocity nb. Consequently, when the epicycle is retro-

grade, the apocentral velocity is direct, neither, or retro-

grade, according as a is greater than, equal to, or less

than, bn.
Next, as to the pericentres. We can make a pericentre

by supposing the planet to be at b when MC is on AB.
Sow it the epicycle be direct [Motion, Direction of].

the line B b being carried forward with the velocity n, the
planet is carried backwards with the velocity n b. Conse-
uently, when the epicycle is direct, the pericentral motion
" -ect, neither, or retrograde, according as a is greater

equal to, or less than, n b. But when the epicycle is

de, the motion of the planet at b, as well as that

is in advance, and a + nb represents the whole
:ity : consequently, when the epicycle is retrograde,

pericentral motion is always direct. Observe that we
le the deferential motion with respect to the centre,

the epicyclic motion with respect to the centre of the

•Bicycle : as explained in the article cited, a motion may
be direct with respect to one, and retrograde with respect
to the other.

We shall now consider the trochoidal mode of viewing
subject, previously to combining the two. Let the

airaference of one circle roll upon that of another, any
oint on, inside, or outside of the rolling circle (if outside,

course supposed to be fixed to it by a carrying arm)
cribes a curve by the motion compounded of the motion

i rolling circle round its own centre, and the motion
at centre round the centre of the fixed circle. Three

es may be supposed, as in the following diagrams
2). The two convexities may be opposed, #r the

oiling circle may roll outside the other; or the concavity
of one may fit the convexity of the other. This last divides
into two cases : first, when the rolling circle is the smaller,

in which case it rolls entirely inside the other ; next, when
the rolling circle is the larger, in which case the fixed

ile is always inside the other. Now each of these cases

be reduced to a much more intelligible planet-

L by which much of their difficulty will be

It should be observed that when the convexi-

i are opposed, the trochoidal system is called epi-trochoi-

, and when concavity fits convexity, Aupo-trochoidal.

Ve call the radius of the fixed circle F, and of the rolling

sle R.
1. Every epitrochoidal system is a planetary system in

which the epicycle is direct. Taking the circle which rolls

entirely outside the other, P is the point describing the

wrve, and TW has rolled over TV since P was at B.
' OM is constant, being F+R, so that, since P rolls

nly round M, here is a planetary system in which
i the radius of the deferent, M P that of the epicycle

is direct) ana the epicyclic velocity is to the

' easily

deferential as the angle PMC to MO A. Now the arcs
TW and TV are equal, whence TO A being and
T MW being we have Fa = Ri£, or

(5*0 a ; so that
F + R
R is the ratio of the ve-PMC:

locities.

Hence, looking at the double generation of every p'anet-

ary system, we have cither

a=F+R, 6=MP,ti=-t—

!

IV

n
ora=MP, 6 = F+R, n =p^ Pt

-

2. Every hypotrochoidal system in which Ihe rolling

circle is the larger of the two is a planetary system in

which the epicycle is direct. Here, in the proper "diagram,

W T has rolled over V T, as before, O M and M P are the

radii of the deferent and epicycle, and the epicyclic .velo-

city is to the deferential as the angles PMC and M O A
;

and O M = R - F. If M 0 A and TMW be f and 4, we
have, from the tcmal arcs TW and TV, Ri|/ = F«, and

/ F \ R-F/PMC = d)-ip=( 1— -p- 1 tj> : whence ^ is the ratio

of the velocities.

We have then either

R-F
« =R— F, 5=MP, n= -^~ ;

R
ora=MP, 6 = R-F, n- ^—p.

3. Every hypotrochoidal system in which the rolling

circle is the "smaller is a planetary system in which the

epicycle is retrograde. In the proper figure it is now evi-

dent enough that O M, the radius of the deferent, is F—R
;

and that, M O A and W M T being a and >//, we have
Rv//=Fa, from the equal arcs TV and T W. It is plain also

that MP, the radius of the epicycle, moves with a retro-

grade velocity. Moreover, the"epicyclic and deferential

velocities are as the angles P M C and MO A, and <\l$

being = Fa)
v y f£

1 )cb, and—;t~ for the tatio of theZPMC
velocities.

Either then

R
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«=F-R,J=MP,»=
F-R
R '

R
oro=MP, 6=F-R, n = jr_-^.

To distinguish the two hypotrochoidal systems, which
have very different properties, let that one in which the

rolling circle is smaller than the fixed, so that the curve

lies entirely inside the fixed circle, be called the internal

hypotrochoidal system ; and that in which the rolling

circle always contains the fixed circle, and in which the

curve is entirely without the fixed circle, the external hy-

potrochoidal system. It appears then that a planetary

system with a direct epicycle belongs to both the epitro-

cnoid and the external hypotrochoid : while one with a re-

trograde epicycle belongs to the internal hypotrochoid.

We now take the converse problem—namely, given a
planetary system, to find the corresponding trochoids! sys-

tems. "This might be easily done algebraically from the

preceding results, but a simple geometrical construction

will much assist the beginner, who rarely can get the true

phase of a figure out of formulae. It is required first to

construct the real velocity and direction of a planet at any
point of its curve. The epicycle is, at any given instant,

moving forward perpendicularly to the radius of the de-
ferent with the velocity a, while the planet is moving per-

pendicularly to the radius of the epicycle with a velocity

nb. The composition of these two velocities gives the
real motion and direction of motion of the planet for the

time being, and shows us how to draw the tangent of its

curve.

Fie. 3.

Let OM and MP {Fig. 3) be radii of the deferent and
epicycle (not drawn) ; and from P, the planet, draw P X
and P Y perpendicular to 0 M and M P. Make PX to
P Y as a to no, and complete the parallelogram P X Y Z.
Then P X represents the motion, for the instant, of the
whole epicycle, and P Y the motion of the planet in the
epicycle whence PZ represent* the planet's actual ve-

locity, and PZ is tangent to its curve. In the first of the
figures the epicyelic motion is direct, and in the second
retrograde, the arrows showing the direct motion of revo-

lution. Also, for variety, the planet is placed much nearer
to its pericentre in the second figure than in the first.

Draw PSRperpendicular to PZ, meeting OQ aad OM
in S and R. Then, the sides of the triangles QPS.PHR,
being severally perpendicular to those of PZX, these

three triangles are similar to one another. Hence

PQ (=<i) : QS :: PX : XZ :: a : nb, orQS = nb

PM(=6):MR :: ZX : XP :: nb : o, orMR =—
n

In the second figure, or when the epicycle U retrograde
it will always be found that R and 8 are in OM and OQ
produced : but the first figure, as drawn, is good only for

the case in which n is greater than 1, as was supposed
in the construction, and is seen in the result, since Q S or

nb) is greater than QO (or b), and RM (or a : n) is It*
than O M (or a). If n had been less than 1, PS would
have passed through OQ; but in all cases of direct

epicycle, one of the sides O M and M Q is cut externally
and the other internally ; while in every case of retrograde
epicycle, both are cut externally. We have then

(OS = 6(l + /»), QS= bn
Epicycle retrograde <

10 R zr t

Epicycle direct

»>1

n< 1

JOS = b{n -I), QS = bn

\0R= o(l -—\MR=—
(OS = 6(1 _»), QS = bn

l0R = a(-i— 1), QS
We can now immediately show that every planetary

curve can be trochoidally described in two ways, it being
already known that every trochoidal curve can be planeti-
rily described in two ways. It appears that OR and O S
are the same for every position of the planet in a given
system, since they depend only on a, b, and n. Conse-
quently, while the planet moves, R and S revolve in cir-

cles about O ; and if we now pass to a trochoidal system
in which O R is the radius of the fixed, and M R of the re-

volving circle, the point P, connected with the revolving
circle by the arm MP, wiil describe a trochoidal enne
which is identical with the planetary curve, from the ele-

ments of which iU circles were obtained. Or OS may be
made the radius of the fixed circle, and QS of the revo!»-
ing circle, the arm of connection being Q P. For instance,
if we take the retrograde epicycle, and make

F = 6(l+«), R = bn; then 6= F-R n = =^-=,
t — K

which are the equations, already found, of connection be-
tween the internal hypotrochoidal system and its corre-
sponding planetary one : and similarly for the other eases.
And the result is, as appears from the figure, that everv
direct-epicycle planetary system is both epitrocboidil and
externally hypotrochoidal, while every retrograde-epicycle
planetary system is in two different ways internally tro-
choidal. We are thus enabled to refer the description of
all the trochoidal curves to their corresponding planetary
systems, which are much more easily followed, especially
when, as is always in our power, we make the radius of the
epicycle not exceeding that of the deferent. It has appeared
that when a = bn, the planet has no motion of revolution,
at the apocentre in a retrograde epicycle, and at the peri-
centre in a direct epicycle ; the motion must then at those
epochs be all from or to the centre, giving curves with
such cusps as are shown in a former diagram". Now, look-
ing at the corresponding trochoidal systems, we see that
when o = »6,QS = QP, and MRrMP, or the point
which describes the trochoid is on the circumference of tk>
rolling circle. In this case the epitrochoid is called an
epicycloid, and the hypotrochoid an hypocycloid. And
since in all cases the line which joins* P with the point of
contact of the circles (R or S) is normal to the curve, or
perpendicular to the tangent, it follows that in the tn-
cycloid and hypocycloid, the two chords which join the
point that traces out the curve with the two extremities of
the central diameter of the rolling circle are, one tangent,
and the other norma), to the curve.
We shall now pass on to the consideration of the varieties
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i planetary curves offer ; and first we have to separate
: extreme or critical cases from the rest. These are

i n ta 1, 0, or — 1, for we shall now begin to distinguish
', from retrograde epicyclic motion by making n ne-
i in the latter case. When n = 1, P {Fig. 1) will be

ays in the continuation of O M, either at E or e, as it

first placed ; consequently the planetary curve is here
' the apocentral or pericentral circle of other cases. If

i = 0, P will always coincide with C : now C describes a
circle equal to the deferent, but having its centre at K,
OK being equal to the radius of the epicycle. If n = — 1,

the angle CMP {Fig. 4) is always equal to M O N, and
the triangles EON, CMP are similar: whence EP,
or twice LP, is always a given proportion of EN, the or-

dinate of a circle : it follows then that the planetary curve
is an ellipse when n = — 1. But when a = b, the point P
is always at H, in the line O H, and the planetary curve is

as much of the straight line O H as extends from twice
O M on one side to twice O M on the other. Looking at

the trochoidal character of these varieties, we have, when
n = 1, either F = 0, R = b, or F = 0, R = a : that is, the
curve then described is made by a circle revolving round
a point in its circumference ; in both cases we have a
circle. But when n = 0 we have F = b, R = 0, or the
trochoidal curve belongs to a point connected with a
circle of no radius, which revolves on a circle of the

lius b, or O K. This is one of those extreme cases

are rather interpreted than perceived [Intkr-
tation] : if a circle of no radius revolve from K, it

never make any progress, and the arm K C, which
ies the moving point, is always describing a cir-

Itis the extreme case of the following supposition :

. circle of extremely small radius revolve on the circle

cf radius O K, carrying with it the arm K C : it will make
but little- progress on the larger circle in many revolu-
tions

; during which C will describe many nearly circular

folds very close to each other. . Lastly, when n = 1 retro-

grade, we have F=2i>, R = 6, or the fixed circle has
twice the radius of the rolling circle. When a= b, the
point which describes the curve is on the circumference of
the rolling circle ; and thus we have the following theo-
rem. When a circle rolls inside another of double its dia-

meter, every point attached to that circle, internally or ex-
ternally, describes an ellipse : but. every point on the cir-

cumference of the rolling circle describes a straight line,

the extreme limit of an ellipse.

Since we can always suppose the lesser of the two circles

to be the epicycle, and the greater the deferent, when there

M a lesser and a greater, there is yet another extreme case
in which the epicycle and deferent are equal, so that all

the pericentrea are in the centre O itself, for now the epi-
cycle always passes through that centre. This case will

i best considered after the several other cases of which it

i extreme. We now go on to the general question,

ily, having an epicycle less than the deferent, and
~[ both radii given, required the forms of all the va-

of the planetary curve which arise from giving

nt values to n.

We may recapitulate the formulae first given with their

algebraical character, as follows :—The radius of the de-

ferent is a, that of the epicycle b, the ratio of the angular
velocity of the planet in the epicycle to that of the epi-

cycle round the deferent, is n, which is negative when the

epicycle is retrograde. The angle moved through by the

centre of the epicycle since the last epoch when the planet
~~

1 at its apocentre being
<f>,

that moved through by the
inet round the epicycle in the same time is n<t>,
' 'when the planet has come to its pericentre,

<f>
is

°r7-(n — 1), this meaning, when positive, that the ra-

dius of the epicycle has gained 180° in direction upon that
of the deferent ; and, when negative, that the radius of the

t has gained 180° upon that of the epicycle. And

the apocentral velocity of the planet is a + nb, n having
its proper sign, its absolute revolution round the centre
being direct or retrograde, according as a + nb is positive
or negative. The pericentral velocity is a — nb, to be in-
terpreted in the same manner. In the corresponding tro-

choidal systems, F and R being the radii of the fixed and
rolling circles, andC the length of the arm which carries

the moving point, measured from the centre of the rolling

circle to which it is attached, we have either

F = 6(l-n), R = 4«, C = a, or

F = «(l—i^,R=-£-,C = 6,

wliere n is to have its proper sign, and
F positive, R positive, denotes an epitrochoidal system.
F negative, R positive, external hypotroehoi-

cal system.
Fpositive, R negative internal hypotrochoi-

dal system

;

or, in fact, that circle only which sees the concavity of the
other, is to have its radius counted as negative. This is an
induction from the various previous cases, such as the
student of algebra will readily make.

I. When n diminishesfrom a great value down to a -f b.

Let us first suppose n very great and positive, so that
the angle from apocentre to pericentre is small, the apo-
central revolution direct, the pericentral retrograde. Pass-
ing to the trochoidal systems, both circles are large in the
external hypo-system ; and the fixed circle nearly equal to

the deferent, and the rolling circle small, in the epi-system

:

also the planet is far within the circumference of the roll-

ing circle in the external hypo-system, and far without it in

the epi-system. All this must be collected from the for-

mulas. The curve is then of the following form :—

The angle during which the revolution of the planet is

absolutely retrograde is always thus found :—Determine
(f>

from the equation
a' + b» u

cos {n— 1) <p. — — , .
—

—

v ' 1

1

ab {I -+- «)

which can always bo done if the second side be less than
unity. Then the retrogradation begins when <j> s (j>, and
ends when

360°

As n diminishes, the angle from apocentre to pericentre in-

creases ; the radii of both circles in the external hypotro-
choidal system diminish ; in the epitrochoidal system the
fixed circle grows less, and the revolving one greater, both
the circumferences approaching the planet. When n
grows small enough, being still so large that a < nb, the

loops cease to interlace, and become separately visible.

This goes on until n is so far reduced in value that a =nb,
when the pericentral velocity vanishes, both the trochoidal

systems have the planet upon the rolling circle, the loops

degenerate into cusps, and we have epicycloids, as fol-

lows :

—
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Towards the end of this division the character of the curve

may be much affected by the relative value of b and a.

At the epicycloid, when n = a-4-6, the angle from apo-

centre to pericentre, as subtended at the centre, is

180° -J- (n - 1) or 180 b— (a-b) in degrees. The nearer

a-r b is to unity the greater does this angle become, and if

a be near enough to 6, it may be increased to any amount

:

so that a planet might descend from apocentre to peri-

centre through thousands of thousands of revolutions

before it formed its loop or cusp, and began to ascend, as

in the following figures

:

If a be actually equal to b, all these curves have the

lower points of their loops in the centre itself, but as n di-

minishes down to unity, the descent becomes slower and
slower; and when n = a-j-6, or 1, ceases altogether, the

apocentral circle itself being the hypocycloid of this ex-

treme case.

II. When n diminishesfrom a-j-b down to 1. When n
has become a little less than a-^-b, the angle from apo-
centre to pericentre has increased, the velocities at both
p'aces arc direct, or the planet is never retrograde. In
the trochoidal systems, it is now without the rolling circle

of the external hypo-system, but within that of the epi-

systeni. The cusps have given way to points of contrary

flexure, as in the following figure :

—

The way to find these points of contrary flexure is as
follows:—Find

<f>t
from the equation;

COS (« — 1) <f>,
— r—; p-r- ;' r abn'n + 1)

then there is one point of contrary flexure when
<f>
=

<f>, ;

and another when

0 =
300°

n- 1

As n diminishes, these points of flexure, after approaching
somewhat towards the apocentre, cease that approach, and
begin to return towards the pericentre, in which they are
lost when n has come down to the square root of o — ft.

But this time they do not unite in the cusp from which they
came, but the conv ex part of the curve disappears, in such
a manner as to give a remarkable straightness to the parts
adjoining the pericentres.

When n is less than V (a-f-6) the curve is always con-
vex, and the angle from apocentre to pericentre perpetu-
ally increasing, the descent may be made as alow as we
please, as in the following :

—

At the limit of this case, when n becomes 1, all descent

ceases, and the apocentral or pericentral circle is all that

is left, as before described.

At the beginning of this section of curves, the planet

was upon the rolling circle in both trochoidal systems : it

immediately passes outside the rolling circle in the exter-

nal hypo-system, and inside the rolling circle in the epi-

system. Moreover, in the former the fixed circle gets

smaller, and the rolling circle approaches the epicycle, m>

that when n = 1, the external hypo-system is merely the

epicycle revolving round a point in its circumference.

But in the latter, as n approaches to 1, the rolling circlr

approaches the deferent in size, while the fixed circle

becomes smaller and smaller : its extreme case coincide

with the extreme case of the former system.

III. Whan n diminishes from 1 to 0. The angle from

apocentre to pericentre, or the angle of descent, as we may
call it, which left off infinite at the end of the last section,

immediately becomes very great and negative when nut
little less than 1 ;

indicating that the descent is performed
by the radius of the deferent gaining upon that of the epi-

cycle, instead of the contrary. The curve is always coo-

cave to the centre, and at first, in its long folds, much re-

sembles that of the last diagram. But as n diminishes to-

wards 0, the angle of descent becomes less and less, and is

only — 180° when n = 0 ; and during this time, the de-
scent becomes more and more circular, until, when n = O,

we have nothing but the circle with centre K and radius

K B, as before explained (Jig. 1). As to the trochoidal

systems, the external hypo-system and the epi-system have
changed formulae : in the latter, the fixed radius change*
from 0 to b, and the rolling radius from b to 0, the planet

being always outside the rolling circle : the extreme caw
has already been explained. But in the former system
both radii increase without limit, and become infinite when
n = 0, the planet being always within the rolling; circle.

The extreme case must be thus explained [I.nfinttk] : to

construct a planetary curve in which the epicyclic motion
is very slow compared with the deferential, t>y means of rU

external hypo-trochoidal system, we must take both radii,

fixed and rolling, very large, and the larger the slower the

relative epicyclic motion, without limit.

IV. When n increases negatively from 0 to —1. The
angle of descent, which left off at — 180°. now diminishes
in amount, being still negative ; and by the time n = — I.

it brings us, as we have seen, to an ellipse, which is —W.
The apocentral and pericentral velocities are still positive

throughout this section, and the curve is a series of shorter

concave descents. The final ellipse has a + b and a - 'i

for the semi-axes.

Both the trochoidal systems are internal hypo-systems, the
planet being inside the larger of the rolling circles, and
outside the smaller. At the extreme case, the ellipse, the
two systems are the same, and in both cases the fixed
circle becomes double of the rolling circle in diameter.
Before the extreme case, the greater rolling circle belongs
to the greater fixed circle, and the less to the less.

V. When n increases negatively from —1 to - a : h.
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metlung resembling the last continues (the angle of

t still diminishing) until that angle is too small to

a descent wholly concave. By the time n be-

- V(a-r6) the descent is almost a straight line,

very near the apocentre. and when n is greater

J(a—b), taken negatively, there are points of con-

"i dividing the convex from the concave part as

r

These points of contrary flexure do not, as before, return

to the pericentre at which they begin ; but as n varies

om — J (a -f- b) to — a 4- 6, they run up the arc of the

?e, and unite at the apocentre, when n = -b-^-a, in a

This cuspidated curve is the hypocycloid, and up to
' both apocentral and pericentral motions are

The only change that has taken place during this time

m the trochoidal systems is a continual increase of both

circles in one of them, and a continual diminution of both

in the other. At the hypocycloid both the rolling circles

are thus brought to pass through the planet, and the fixed

circles become equal. The common radius of the fixed

circles is a + b, those of the roHing circles are a and b.

VI. When n increase* negativelyfrom - a : b. We left

with the hypocycloid at which the apocentral motion

i revolution) is nothing. This apocentral motion after-

becomes retrograde, the pericentral continuing di-

> that apocentral loops begin to be formed ; and the

angle of retrogradation, in which the planet passes
'

i the higher part of a loop, may be found from a

formula.

As n increases, these loops become nearer and nearer,

and at last begin to interlace, the angle of descent con-

with n, while in the other the fixed circle perpetua.ly be-
comes more nearly equal to the deferent, while the rolling
circle diminishes without limit. As n increases, each of
the loops more and more nearly coincides with the epi-
cycle, and the extreme limit is a circle of no radius, carry-

ing the planet on an arm equal to the radius of the epi-

cycle, and revolving on a circle equal to the deferent : or

a revolution in an epicycle whose centre is fixed. This
limit of course is never attained ; or perhaps the analyst

would say, that when n is infinite, the planet goes over
the whole space between the apocentral and pericentral
circles.

When the deferent and epicycle are equal, or a = b, the
epicycloid becomes the apocentral circle, and the hypo-
cycloid the straight line. The other curves take various
extreme forms, as in the following diagrams :—

There is never any sensible arc of retrogradation ; all the
retrogradation, as it were, taking place suddenly at the
pericentre. that is, at the centre. We shall leave the
further investigation of these cases to the student.

When n = 2, the angle of descent is always 180°, and
the epicycloid has the rolling and fixed trochoidal circles

equal, and is a curve shaped somewhat like a heart, whence
it is called the cardioide.

tiaually diminishing. In the trochoidal systems, both
circles of one of the hypo-systems increase without limit

On these curves generally we may remark, that their

minor modifications of form are very various. The descent
through a point of contrary flexure, for example, gives two
curves of. very different figures, according as the angle of
descent is more or less than a right angle ; and the loops

may be made very small or very large, compared with the

rest of the curve. It must b'e particularly noticed also,

that by the angle of descent we mean simply the angle
between the apocentral and pericentral distances, not the

vectorial angle described in going from one to the ojher:
the latter may become greater than this angle of descent
before the pericentre is arrived at, and then diminish down
to the angle of descent.

Let us now suppose the deferent to become a straight line,

or a = oo , and let the centre of the epicycle be carried along
this line with a velocity a, while the planet moves in the

epicycle with an angular velocity v in theoretical units.

Curves will now be described which are called trochoids,

among which the Cycloid has the same place as the epi-

cycloid among the epitrochoids, or the hypocycloid among
the hypotrochoids. The forms can be readily imagined by
conceiving the deferent to be a circle of great radius. It

is now of no consequence whether the cpicyclic motion be
direct or retrograde. If v be very great, we have a series

of interlacing loops ; when v becomes less, these loops
separate ; when a = vb, the loops degenerate into cusps,

and we have the cycloid ; and when a is greater than vb

we have only a series of undulations with points of con-

trary flexure. All this may be represented by a trochoidal

system in which a circle rolls upon a straight line, carry-

lag with it an arm to which the planet is'attached ; and
the trochoid is looped, cycloidal, or wavy, according as the

Slanet is without, on, or within, the rolling circle. It will

e a good exercise for the student to deduce the centre

and radius of the rolling circle from a construction similar

to that hereinbefore employed for deducing the elements

of the trochoidal from those of the planetary system. The
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diagram in Motion, p. 450, exemplifies the three species

of trochoids.

To suppose the epicycle infinite leads to nothing : but
if we now take a trochoidal system, and suppose the roll-

ing circle infinite, we have what is equivalent to a straight

line rolling round a circle to which it is always tangent,

and carrying a planet at the end of an arm which is sup-
posed fixed to the straight line. If the planet be on the
straight line, we have obviously the Involute of 6. circle

;

for the unrolling thread described in the article cited may
be considered as the part of the rolling tangent which has
been in contact with the circle since the beginning of the
motion. If the planet can pass through the centre of the
fixed circle, the curve becomes the spiral of Archimedes.
These spirals must be made complete by using both posi-

tive ana negative values of the radius vector. [Spiral.]
They are not of much use except to the mathematician.
The various classes of trochoidal curves must be studied

to aid in forming a proper conception of the effect of com-
bined circular motions : one remarkable instance of their

application is that of the apparent motions of the planets.

These apparent motions must be exactly what would take
place if the earth were at rest, the sun revolving in an orbit

about the earth, which orbit is the deferent ; while the sun
itself is the centre of an epicycle equal to that of the
planet's orbit, in which epicycle the planet moves. And
since the epicycle and deferent are convertible, we may
in the case of one of the superior planets use the planet's

larger orbit as a deferent, and the sun's smaller orbit as an
epicycle. Again, since the planet of the smaller orbit al-

ways has the greater angular velocity, the ratio of the epi-
cyclic to the deferential velocity, or n, is always, the smaller
orbit being the epicycle, greater than unity. Hence, when
the planet is retrograde, the loop of its apparent orbit is

always turned towards the earth, so that the apparent mag-
nitude of the planet is always greatest in the middle of its

retrogradation. To test these things, we ought to have
angles of longitude measured in the plane of the planet's

orbit; but since the inclinations of those planes to the
ecliptic are not very great (with the exception of the new
planets), angles measured on the ecliptic, or longitudes
commonly so called, will do as well for illustration.

When the planet begins and ends its retrogradation, the
tangent of the apparent orbit passes through the earth,
and the planet, moving in that tangent, does not sensibly
change its apparent position in the heavens for several
days: it is then called stationary. The angle between
these two stationary points is the angle of retrogradation,
for which a formula has been given. But we shall simply
notice the general figure of the apparent orbi.ts, giving
the ratio of the radius of the deferent to that of the epi-
cycle, when the smaller of the two orbits (sun's round the
earth, and planet's round the sun) is the epicycle, and the
larger the deferent, and also the ratio of the angular
motions.

Mercury
Venus .

Mars . .

Small 1

Planets f

o—

4

2-58
1*38
1-52
24

to 2-8

4-15
1C3
1-88
3-6

to4-6

Jupiter
Saturn
Uranus

o-f b

5-20
9-54
19-18

1186
28-78
84-01

All these must belong to looped curves, going round
for ever, and never reuniting, in consequence of the
practical incommensurability of the values of n. The
aneles of the descent are—for Mercury, 180°-f-(4- 15— 1)
or 57°; for Venus, 286°; for Mars, 205°; for the small
planets, from 70° to 50° ; for Jupiter, 16° ; for Saturn, 6*°

;

for Uranus, 2^. The doubles of these angles will be the
angular distances between the lower points of two loops.
Thus, to construct the orbit of Mercury, take a deferent
of which the radius is about 2J times that of the epicycle,
draw the apocentral and pericentral circles, lay down a
succession of radii each at 57" to the preceding, draw the
ascents and descents in the manner of the figure in y I., and
the result will give a sufficient idea of the orbit for mental
purposes. The time of the planet moving from the
lower part of one loop to that of the next is, roughly, a
revolution in the epicycle ; that is, a year of the inferior
planet for each inferior planet, and a year of the earth for
each superior planet.

In the case of the moon we have a the radius of the
earth's orbit, b that of the moon round the earth, a-^-b is

about 400 and n is about 13 ; whence, since 13 i.< lcs* thin

V400, or 20, the moon's real orbit round the sun has nei-

ther loops nor flexures, but is always concave to the sun.

[MOON.J
The mathematical part of this subject labours under th<

same disadvantage as the more popular explanation,
namely, the adoption of the trochoidal mode of viewiar
the curves, which, though it gives really the same equa-
tions as the planetary mode, embarrasses the question
by introducing more complicated formulae. If we take
the line drawn from the centre to an apocentre of the con*
for the positivepart of the axis of x, and as before, let $
be the deferential angle, n<p the epicyclie angle, x and y
the rectangular coordinates of a point in thft curve, r and *
the polar coordinates, a and b the radii of the deferent and
epicycle, we have (1

x =a cos <p + b cos n<p, y = a sin
<f>
+ b sin n<p

which are the fundamental equations of the curve. Here
a and b are both positive, <p (and also 0) vanishes at the
apocentre, which is on the positive side of the axis of i ,

and « has its proper sign. But if we place a pericentre
on the positive side of the axis of t, other things remain-
ing the same, we have (2)

x = a cos <p — b cos n<p, y = a sin <p — b sin

If the last terms stand thus, (3)

x = a cos <p ± b cos nip, y = a sin <p ^ sin ryp

they may be reduced to (4)

x = acos<p ± 6cos(- nip), y= asin<£±6sin (_»$'

or the case is one of the preceding, the ratio of the
velocities being -» and not n. If the first term* be at-
gative, change the signs of x and y, and let the curve thm
found make a half revolution : but if the first term* ditrr
in sign, the equation is reduced to one of the preceding
cases by changing the sign of <p (and of n, if necessary „
which shows that what we had was the equation to the
curve as described by a contrary motion of the deferent.
All this however has only reference to the reduction of a
particular equation to the form (1), which we shall use
throughout. From (1) we readily find

r» = a* + b* + Tab cos (/» - 1) 0 . . (5)
or the passage from apocentre to pericentre, or froa
r = a 4- 6 to r =l a — b, is"performed, while cos (n _ r $
changes from 1 to - 1, or « - 1 tp from 0 to r, or to - t.
according as n is > or < 1 . We also have

tan 0 = a S'n ^ + b sin

a cos <p + b cos vip ' ' ' '

To determine the period of retrogradation, if any, we mu<
differentiate the preceding, which gives

<Up + b*n 4- ab (1 + n) cos (n - 1) <p

and there is retrogradation when the second side is nega-
tive, from whence the formula already given is deduced,
and the condition that nb must be numerically greater
than a {a being throughout supposed greater than b'. Tbc
following formula will help to obtain this condition :

\ab {l+n)(-
1

ab-(l + „:
* ' * W

From the preceding formula (7)-. it is easy to obtain

hf** d e» the area included between two radii and the

curve. But this is subject to the interpretation of tbst
part of the area which is contained between two radial

tangents to a loop, and the lower part of the loop beir::
negative : the total result of which is that the areainwJc
the loop is counted twice, and all the rest once.
To find the arc and points of contrary flexure we mu>t

deduce the following equations (9, 10)

:

dx* rfy«

dip

dr rf'y

dtp'

dy d'x

= a* + W n* + 2abn*os (n-\) +

dtp dtf-dj, = «* + *1^ + 06 («' + ») cos (n- 1>
The second formula changes sign at the points of con-

trary flexure, whence the criterion before given is deter-
mined, by help of the following (11)

:
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The various double points are thus determined. Let

0 and <p' be the two deferential angles belonging to a

double point, the first when the curve passes through it

the first time, and the second for the second. Since the

value of r is the same at both points, we must have

cos (n - 1) <j> = cos (n - 1) 0', whence we have

(n - l)0'=2Air± (»- 1) 0 • • (12)

h being , a whole number, positive or negative. If v -r

in - 1), the angle of descent, be called p, we have 0' =
2> ± 0 ; and if we substitute this in the equations (1)

icmenibering that n p = » + /•, we find, by ordinary trigo-

nometrical development, that the following equations exist

between the coordinates of every double point

:

.!• = cos 2/t/i.x ^ sin 2kit.y, y = sin 2fyi.# ± cos 2tyi.y.

These two equations should be really the same, and they

are so if we take the lower signs, in which case they

amount to the following

:

y = tan kp.x, 6 = fy, or hp +
If the higher signs be examined, it will be found that the

two equations are not identical except when 2fy
= 2/ir,

1 being a whole number, which can be true only when n is

a commensurable fraction. But this case being further

examined, shows that no double points are indicated, but

only that the curve itself is repeated in all its points after

a proper number of revolutions of the deferent, as is other-

wise sufliciently obvious. Consequently all the double

points of a trochoidal curve lie in apocentral or pericen-

tral radii, or in the radii opposite to them. Substitute for

y and x their values in y <* tan ft/i.x, and this equation is

easily reduced to

o sin (0 - hp) + 6 sin («0 - A/i) = 0

;

from which the values of 0 which belong to double points

answering to different integer values of k are to be ob-

tained by approximation.
The radius of curvature of any trochoidal curve is ob-

tained from the formula? (9, 10), and is as follows :—

{ a* + frit* + 2abn cos (n — 1) 0
o« + b'n* + ab (n* + ») cos (» — 1)0

It never becomes nothing except at the cusps of the

epicycloid or hypocycloid; nor infinite except at the

points of contrary flexure, or at the pericentre in the case

i t' great approach to straightness already alluded to. The
equation of the Evolute [Involutb and Evolutk], C and

tf being coordinates of a point in it, is involved in the fol-

lowing equations :

—

n = u (1 - jc) sin 0 + b (1 - mi) cos n0
£ = a (I — k) cos A + 6 (.1 — rue) cos n<p

a» + bW + 2abn cos (n - 1) 0
k being ^ + n) cos („ _ i) ^

The evolute, then, of a trochoidal curve may be described

as of an extended sort of planetary character, having an

epicycle of variable size, and radius 6 (1— ««), which

moves upon a deferent, also of variable size, whose radius

h a (1 — «). In one remarkable pair of cases this varia-

tion of the elements of the evolute ceases, namely, for the

epicycloid and hypocycloid. If b'n* = «•, we find that *

Incomes the constant 2 -7- (1 + n), and the equations of

the evolute become those of a new epicycloid or hypo-

cycloid, having its vertices at the cusps of the original

imolute.

The arc of the trochoidal curve cannot be obtained with-

out the previous rectification of an ellipse, except in the

in.-* of an hypocycloid or epicycloid. In the former case

the arc measured from the apocentre or cusp, formed while

Uie deferential angle 0 is produced, is

__ (1 _ C08 ___
*j

and the whole arc of descent is 4ab 4- (° + *)• The same
for the epicycloid, the apocentre being now a vertex, is

4ab a — b
,

~b Mn ~w * ;

the whole arc of descent being 4ab -|- (a — 6). All the

preceding formulae may be reduced to those of the tro-

ctioidal form by the general equations before given.

P. C. No. 1588.

The equations of the cycloid and simple trochoids may
be, in an article like the present, best deduced from those

of the double circular system. Remove the origin liom
the centre to the circumference of the deferent, we have
then for the equations

—

x= — a (1 — cos 0) + b cos n<f>, y — a sin 0 + b sin n0.

Let a increase without limit, and let s be the arc of the
deferent, described with a velocity a, while v is the absolute

angular velocity of the planet round the epicycle. We
have then s = a0, and a ', s :: v '. n0. Substitution

gives

x — — a (1 — cos -
)+ 6 cos - *, y= a sin - + 6 sin -4 :

aJ a 3 a a

of which, when a is increased without limit, the ultimate

equations are

x = b cos - s,
a

y — s + b sin - s ;

which are the equations of the common trochoidal system.

Here an epicycle moves up the axis of y with a velocity a,

while a planet revolves in Uie epicycle with the angular
velocity v. When vb is numerically greater than «, there

is a curve with loops ; when vb = a, one with cusps ; and
when vb is less than a, one with undulations and contrary

flexures.

To get the equations of the other extreme case, we must
reduce the planetary form of the general equations to the

trochoidal, which gives

x = (F + R) cos <p + C cos -~
<f> )

(F ^* R. \
~TT~ * /

Let C = H - R : that is let H be the distance of the

planet from the circumference in contact of the rolling

circle. Substitute for C, develop

F \ F \R cos + y[ 4> ) and R 85,1
(<t> + 4>

)

into their binomial forms, and then increase the rolling

circle without limit. The ultimate equations will be found

to be
a; = (F-f-H) cos

<f> -J- F# sin 0
y = (F + H) sin lj> - F<£ cos tf>

Here a tangent rolls over the fixed circle, carrying with
it a point attached by a perpendicular arm of the length
H. If H = 0, we have the involute of the fixed circle

;

but if H= — F, in which case the moving point begins

from the centre of the fixed circle, we can deduce r = F$,
9=0 —^t, which gives the spiral of Archimedes. We
have touched slightly, on these extreme cases, but the

mathematical student will find it a useful exercise to de-

velop them more fully.

In conclusion, we wish to call attention to the fact that

the specimens of curves in this article are all entirely the

production of machinery. We are indebted for them to

the kindness of Mr. Henry Perigal, of Smith Street, Chelsea,

a gentleman whose pursuits are scientific, and who prac-

tises the higher branches of turning as an amateur, and
has devoted much time and money to the investigation of

the effects of combined motions, as shown in the curves

Vol. XXV.—2 P
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resulting from them. Most of those given in this article

weie executed in his lathe by means of Ibbetson's geo-
metric chuck, a contrivance the results of which are well

known to turners, but which have never been exhibited, as

far as we know, in any article professing to give a mathe-
matical classification of them.
The preceding is the curve called the trisectrix in the

article Trisection : it is a wood-cut made in the usual

way from a drawing made in the lathe ; all the rest are

cut in the lathe.

TROCHOI'DEA. [Trochid*.] The genera referred

to the title Trocho'idea will be more particularly treated

of in the article Turbinid.k.
TROCHUS. [TRocmD.E.]
TROEZEN (TpoiSijv or Tpoi?qvij), one of the most

ancient Greek cities in Argolis. It was said to have been
built by Orus, whom Pausanias (ii. 30, 6) considers to have
been an Egyptian, but it derived its name from Troezen,
one of the sons of Pelops, for before his time its name is

said to have been Posidonia. It was situated on the
eastern coast of Argolis, fifteen stadia from the sea. The
harbour, at the entrance of which lay the island of Calau-
ria, was called Pogon (a beard), whence the Roman pro-
verb ' Troczenem navigare,' to wear a false beard. The
town itself lay on a considerable eminence between the
sea and the river Chrysorrhoos. Ruins of it are still ex-
tant in and about the modern vijlage of Tamala.

Troezen was a sovereign city which had a considerable
territory and several small townships. Its wealth and
power may be estimated from the fact that in the Persian
invasion of Greece the Troezenians joined their country-
men with an army of 1000 men and five ships of war.
Their generous conduct towards the Athenian women,
children, and slaves who quitted Attica when Xerxes in-

vaded it, reflects honour upon the character of the Troeze-
nians. Their town continued to be of some importance
even as late as the time of Strabo, and Pausanias has left

us a description of its numerous temples and other public
buildings, most of which were filled with costly works of
art. (Paus., ii. 31, &c.)
TROGLO'DYTE (TpU>XoMrm)- [Apes, vol. ii., p. 147.]

Under the term Troglodyte the antients appear to have
comprised more than one race of men. The principal race,
that referred to by Pliny (Nat. Hint., v. 8) as excavating
caves for habitations, feeding on serpents, and expressing
their ideas by inarticulate sounds, ' stridor, non vox,' is

placed among the Ethiopians. Again, in the twenty-ninth
chapter of the sixth book, treating of the nations near the
Red Sea, we find the Troglodytici and the sEthiopici. The
annotator, in the Variorum Pliny (Lugd. Batav., Rotter-
dami, 1069, 8vo.) states in a note to the chapter last quoted,
that a nation of Abyssinians near tlte Red Sea then went
by the name of Troglodyte, and that the kingdom was
called Barnagas by the natives.

These African Troglodyte, according to Aristotle and
other antient writers who have treated on the subject, lived
in caves, and buried their dead in a rather singular manner.
They tied the corpse neck and heels together, hung it up,
pelted it with stones amid shouts of laughter, and, finally,
after having covered it with a heap of stones and placed a
horn upon the heap, departed. They made wars for food,
and strangled weak and worn out individuals of their own
nation with an ox's tail. This mode of disposing of such
members of the community was considered a benefit, and
the sick were treated in the same manner ; for they held
it to be the greatest of evils that he who could no longer
do anything worthy of life should continue to love it. They
hissed rather than spoke, and lived on the flesh of serpents,
sortie of which were found in their country twenty cubits
in length, but were so swift that they were able to run
down the wild beasts which they hunted. In their terri-
tory some placed the Fountain of the Sun, which was tepidm the morning, cold at noon, became warm in the even-
ing, and at midnight poured forth streams of the hottest
water.

A general description of the mode of living and of the
habitations of the Troglodyte on the Arabian Gulf (the
Red Seal is given in Strabo ( xvi., p. 775, &c). Their prin-
cipal occupation was the breeding of cattle, and tlie high-
est pjwer was in the hands of a number of chiefs. The
men had wives and children in common, with the ex-
ception of the chiefs, who had wives belonging to them
exclusively. They lived principally upon animal food

and no part of an animal, not even its bones and dun
were despised as food. They were either naked or wm
only covered with the skins of animals, and the wo-
men tattooed their bodies, and wore necklaces of shell*.

These general features, and still more the detailed account
of their life in Strabo, show that the Troglodyte wtt*
people in the lowest stage of civilization.

Aristotle makes the Troglodyte pygmies, and place*
them in the marshes whence the Nile flowed, in which
locality they with their little horses made war against tin-

cranes.

Cluverius states that the Arabian Troglodyt* potseatd
the whole left side of the Arabian Gulf, whence the rerioa
itself was called Troglodytica. In the fourth section of tbt

fifth chapter of the sixth book, in which he treats of tbt

'Deserts of Libya, the Troglodytte and Garamante*.' fc«

filaces the Troglodyte beyond tne Libyan Deserts, in the

ocality called, when he wrote, the Desert Berdoa ; and b*

says that the Black Mountain (Mons Ater, so called from
its sun-burnt appearance) protected the Troglodyte from
the south wind ; and that beyond them lay the Garamante*,
called, when he wrote, the kingdom of ' Borno.' fBorxoc ?]

The accounts of the almost mere animal life of the
' Boshiesmen,' in South Africa, by Thunberg and otherv

correspond in some particulars with those related of the

Troglodyte.
But there was also in Mcesia a nation called Trog-

lodyte. Cluverius describes the Peuctste and the Trog-
lodyte as inhabiting the lower part of Mcrsia. ( lotrod.
Geog., iv. 16 and 17.) Troglodytae are mentioned in

Mauritania (Strab., xvii., p. 828) ; and on the northern
side of the Caucasus. This tribe was well acquaints
with the cultivation of corn. (Strab., xi., p. 506.;
The earliest extant account of Troglodytse is by Agathv-

chides of Cnidos. (Photius, Bibliotheca, c. 200. >

TROGLO'DYTES. [Wrkns.1
TROGLODYTI'NE. [Wrens.]
TROGON. [Trogonid*.]
TROGO'NIDjE, a family of Insessores, or Perchin*

birds, remarkable for the beauty of their plumage.
Brisson's thirteenth order of birds consists of those which

have four toes, two before and two behind. The order i>

divided into four sections : 1, those with a straight bill,

comprising the Wryneck, the Woodpecker, and the Jacs-

mars; 2, those with the bill slightly curved, embracing th*

Barbcts and the Cuckoos ; 3, those with a short and hookrJ
bill, including the Trogons (Couroucou), the Bout de jWh-
[Crotophaca], and the Parrots ; 4, the Toucans.

Linnaeus, in his last edition of the Sys tenia Xatur*.
placed the genus Trogon in his order Pica, between Pam-
divea and Bucco, in the body of the work

; but, in his Cki-
racteres Avium, at the commencement of the birds, where
he divides the Piece into three sections (1, those with
walking feet ; 2, those with scansorial feet ; and 3, thow
with gressorial feet), he places Trogon in the second sec-

tion, between Ramphantos and Psittacut. Latham also

places it in the same second section, between CrotupkatA
and the Barbets.

Lacepede makes the second order of his great diviuon
Grimpeurs, or Climbing-birds, consist of those with a den-
tilated bill. At the head of this order he places the Tou-
cans, and, between them and the Touracos, the Trogon*.

In Dumciil's arrangement the Trogons appear in the
second family (Levirostres or Cenorhamphet) of his Climb-
ing-birds, between the Plantain-eaters and the Touraca*.

The Scrrati, or Saw-bills, constitute the second family
of Illiger's order Scansores, and in that family Tr«g:m
stands between Corythaix and Musophaga.

Cuvier, in his last edition of the Rigne Animal, place*
the Couroucou* (Trogon, Linn.) between the BarbeU
(Bucco, Linn.) and the Anit (Crotophaga, Linn.). The
subgenus Tamatia, among the Barbets, immediately pre-
cedes the Trogons. These with other scansorial genera
form Cuvier's third order, Grimpeurs.
The Trogons stand as the first genus of the Barbets

( Rsr-
bus), the fifth family of M. Vieillot's first tribe, Zygotkr-
tyli, of his second order, SylvicoUr.

In M. Temminck's fifth order, Zt/godactyli, the Trogons
are placed between Crotophaga and Tamatia.

In the method proposed by M. de Blainville in 1815 and
1821, and developed by M. Lherminier in 1827. Trogvit
stands in the first subclass (Normal Birds), between Cm-
lui and Galgulud
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The Pogonorhynques, or Beardy-bills, are the second

family oI'M. Latreille's third order, Grimpeurs, and in this

family Courourou stands between Barbican (Pogonias
|
and

Mmiassa.
The families comprised in the order Scansorcs of Mr.

Vigor) are Ramphastidce, Psittacida; Picida, Certhiad-e,

and Cuculida ; and he observes that the immediate con-
nection of Ramphasiot with the succeeding group, Psitta-

cidrf, is not so evident. These families, he remarks, are

placed next to each other by all systematic writers ; and
fie says that he decidedly concurs in the general views
which bring them into neighbouring groups. ' But,' he
adds, ' at present I am acquainted with no forms which
intimately connect them, and soften down the important
difference observable in the bills and tongues of these birds.

This is one of the greatest chasms which interfere with the

continuity of our chain of affinities. I might indeed
hazard some suggestions as to the mode in which this diffi-

culty may be solved ; but I wish to illustrate the general
principles of this inquiry by such facts as are acknowledged,
and such inferences as are indisputable, without treading
on the unstable ground of conjecture.' At the word ' sug-
gestions * in the paragraph above quoted is a reference to

the following note :
—

' I might particularly mention the Tro-
gon. Linn., as a bird, whose bill, serrated, but, at the same
lime short and hooked, seems to give it a similitude to

each of these groups. We know but little of this genus,
although it abounds in the Old and New World, and that
little is altogether insufficient to afford us any information
as to its actual affinities.' (On the Natural Affinities that

connect the Orders and Fumilies of Birds, in Linnaan
Transactions.)

M. Lesson, in his Table Mithodique, makes the Trogonces
the filth i'amily of his fifth tribe (Syndactyles) of his

second order ( Passereaux). The Trogonces are placed
between the Bucconess and the Psitiacidees. {Manuel
dOmithologie.)
Mr. Swainson acknowledges that the Trogonida, or

Trogons, are, in one sense, such an isolated group, that

loologists have been much perplexed in what natural

family to arrange them ; and he remarks that Cuvier, in

placing them near to the Puff-Birds (Tamatia), seems to

nave had some perception of what Mr. Swainson believes

to be their true station in nature, although both these

oups find a place among his Climbing-birds
I
Grimpeurs).

igors, he observes, in his ' Natural Arrangement,'
groups f

Mr. Vic
topfi

Coryihaix with a mark of doubt, but subsequently arranged
them near the Parrots. ' The Trogons,' says Mr. Swainson
in continuation, ' are abundant in South America ; and
are, perhaps, one of the most extraordinary genera found
in that continent. They are not climbing-birds, nor arc

they in the least organized for that purpose : they live in

the deepest and most gloomy shades during day, when they
nit almost motionless on a dead branch : during the morn-
ine and evening they are more active ; at these times they
go into the open parts of the forest, and, taking a shady
station, dart upon winged insects, particularly hard-coated
beetles ; at other times they feed upon fruits, especially on
the rich purple berries of the different Melastomce (Melas-
tomata), ' at which they invariably dart precisely the same
as if they were insects capable of getting away ! The
singular account of these birds given by our hunters first

awakened our attention to them in their native regions,

and these results have since been fully confirmed by the

observations made on those species peculiar to Demerara
by Mr. Wa.terton, a well known and observing field-natu-

ralist. Finally, the Trogons, like the Goatsuckers, have
remarkably thin skins ; like them, they 'feed upon the

wing ; the feet of both are so short and feeble, as scarcely to

be of any other use than to rest the body ; the bill in both
U remarkably short ; the plumage in both is soft and loose:

both have tiie mouth defended by strong bristles ; and
both are most active during twilight. Here then is the
point, if not of absolute junction, at least of the strongest

affinity yet discovered between the Caprimulgida and the

Trogonida ; and it is thus, as we conceive, that the circle

of the Fissirostres is formed. We began with the Goat-
suckers; and, after tracing their connection with the Swal-
lows, the Swallows with the Bee-eaters, and the Bee-eaters
with the Kingfishers, we finally return to the point w hence
we started.' (Classification of Birds.)

In the Synopsis of the same work the Trogotiidte are

placed between the Hulcyonida and the Cnprimul'°ida
with the following characters:—

Trogonida. The Trogons.
Bill short, triangular, strong; the tips, and generally the

margins, toothed. Wings very short. Kasorial.
Genus Trogon, Linn. Both mandibles with their cut-

ting margins serrated, The two anterior toes united as far
as the first joint. Nostrils concealed by bristles. .Tarsus
entirely feathered. Tropical America. The dentirostral

type.

Examples, Trogon melanurus, &c. : twelve" species in
all.

Subgenera.
ictes, Sw. Bill stronger: both mandibles deeply
at their tips, but the margins smooth. Noatriu

r naked. Tarsus onlv half feathered

es less united. Tropical Asia. The

Har
notcht
perfec

terior

type-

Examples, Harpactes ma/abaricus, &c. : six species in

all.

Apaloderma, Sw. Bill as in Trogon, but the dentations
almost obsolete. Feet stronger. The two anterior toes
cleft to their base. Africa. The tenuirostral type.

Examples, Apaloderma Narina and Apaloderma Rein-
wardtii.

Temnurus,Sw. Bill as in Trogon. Tail-feathers forked
at their tips ; the points divertrimr. South America. Feet

? The fissirostral type.

Example, Temnurus albicollis : but note, Mr. Swainson
remarks that neither M. Temminck nor Mr. Gould, to
whose monograph Mr. Swainson refers, mentions anything
of the form of the feet, and be says that he is therefore

doubtful if this is its true situation.

Calurus, Sw. Bill destitute of serratures. Head (ty-

pically; with a compressed and elevatell crest. Upper
tail-covers enormously developed, and hiding the tail.

South America. The rasorial type.

Examples, Calurus retplendens and Calurus paronimis.
Under a line, and between the Trogonida and the Capri-

mulgida, are placed the genera Crypticus, Sw., and Prio-
nites, 111. ; and Mr. Swainson, speaking of Cryplicus, re-

marks that it is by this form, as he suspects, uniting to

Lamprotila, that the circles of the Halcyonida and Tro-
gonida are connected (1837).

Mr. Gould's splendid ' Monograph of the Trogonida;'
was finished in 1838 ; and in the ' Introduction ' to that
work he observes, that those birds, as their general struc-

ture and their habits sufficiently indicate, belong to the
fissirostral tribe of the Insessores. 'Greatly insectivorous,

1

says Mr. Gould, " they seize the flitting insect on the wing,

which their wide gape enables them to do with facility
;

while their feeble tarsi and feet are such as to qualify

them merely for resting on the branches, as a post of ob-
servation whence1 to mark their prey as it passes, and to

which, having given chase, to return. As in all other
groups, however, we shall find modifications of the type,

constituting the ground of generic or sobgeneric divisions.

. . .If not strictly elegant in form, the Trogons in the
brilliancy of their plumage are surpassed only by the Tro-
chimd.k : their splendour amply compensates for every
other defect. Denizens of the intertropical regions of the.

Old and New World, they shroud their glories in the deep
and gloomy recesses of the forest, avoiding the light of

day and the observation of man: dazzled by the brightness

of the meridional sun, morning and evening twilight is the

season of their activity.'

Mr. Gould refers to Mr. Griffith's edition of Cuvier's
• Animal Kingdom' for an account of the habits of the

Trogons ; and the author of that account notices their

long attenuated feathers with disarranged and luxuriant

barbs as making them appear more bulky than they really

are. The feathers, too, are stated to be so feebly ini

planted that they fall at the slightest agitation, and the

skin is described as being so delicate that it will tear upon
the slightest tension.

The Trogons themselves are described as solitary birds,

extremely jealous of 1heir freedom, never frequenting in-

habited or open tracts, and delighting in the silence of de-

serts. 'The interior of the thickest "forests," says (lie de-

scriber, ' is their chosen abode for the entire year. They

are sometimes seen on the summit of trees ; but in genera',

they prefer the centre, where they remain a portion of the

day without descending to the ground, or even to the lowei
2 P 2
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trenches. Here they lie in ambush for the insects which

pass within reach, and seize them with address and dex-

terity. Their flight is lively, short, vertical, and undu-
lating. Though they thus conceal themselves in the thick

foliage, it is not through distrust ; for when they are in an

open space, they may he approached so nearly as to be

struck with a stick. They are rarely heard to utter any
cries, except during the season of reproduction, and then

their voice is strong, sonorous, monotonous, and melan-

choly. They have many cries, from the sound of one of

which their name is derived. All those whose habits are

known nestle in the hollows of wormeaten trees, which

they enlarge with their bills so as to form a comfortable

and roomy residence. The number of eggs is from two to

four, and the young arc born totally naked, but their fea-

thers begin to start two or three days after their birth.

The occupation of the male during incubation consists in

watching for the safety of his companion, bringing her

food, and amusing her with a song, which, though we
should call it insipid, is to her without doubt the expres-

sion of sensibility. Some of the Couroucous express the

syllabic pio, repeated many times in succession with a

powerful yet plaintive tone. Their accent almost reminds

one of the waitings of a child who has lost its way, and it

is thus that they ciy to each other amidst the silence of the

forests. As soon as the young are able to provide for

themselves, they separate from their parents to enjoy that

solitude and isolation which appear to constitute the su-

preme happiness of the species. Their aliments are com-

Eosed of larvse, small wouns, caterpillars, coleoptera, and
erries, which they swallow entire. The male, at various

ages, the female, and the young differ in their plumage,
which has given rise to the institution of more species than

are really in existence.'

This succinct but eloquent account appears to be, in the

main, faithful ; and indeed Mr. Gould states that he is en-

abled in a great measure to confirm it, from the informa-

tion which he obtained respecting this group whilst he was
engaged upon his monograph. But Mr. Gould adds a few
facts in some degree contradictory. His friend Mr. John
Natterer, who had many opportunities of observing tiiese

birds in a state of nature, informed him that he had seen
them, though very rarely, congregating together, and more
than one species in company ; a circumstance which Mr.
Natterer accounts for on the principle that instinct leads

them by some migratory movement to abandon one dis-

trict at a certain season of the year in search of another,
where food is more abundant. These migrations, how-
ever, Mr. Gould observes, cannot be extensive, inasmuch
as their wings are not adapted for a lengthened flight : be-

sides which, every new district of any great extent pre-

sents us, he remarks, with its peculiar species ; for example,
none of the species inhabiting Mexico have been found in

the Brazils, and vice versa.

With regard to the Geographical Distribution of the
Trogons, Mr. Gould says that they appear, on general sur-

vey, to be divided between America, including its islands,

and the islands of the Indian Archipelago ; two or three

species only having yet been discovered on the continent
of India, and those principally inhabiting the countries

bordering the Indian Seas. The great nurseries for these

birds in the Old World arc, he- observes, the islands of
Ceylon, Sumatra, Java, Borneo, &c. ; while over the whole
continent of Africa only a single species has yet been dis-

covered. ' It is in South America however,' continues

Mr. Gould, ' that we find the greatest number of species,

and those of the most exquisite plumage : nor is this all

;

for it will be further observed that, in accordance with the
great geographical distribution thus pointed out, there
exist certain characters common to the species inhabiting
each region, which, although not very apparent to the un-
practised eye, constitute the basis of generic subdivisions,

and doubtless have an influence upon their habits and
manners. Between the American species and those inha-
biting India and Africa, wc not only find this broad line

of distinction, but discover moreover that the birds of each
country are themselves naturally resolvable into certain

minor groups, each possessing its peculiar characters, and
each as different in habits as in form.'

Mr. Gould further remarks that the beautiful species of
the group to which the subgeneric title of Calurtts has
been applied, distinguished by a redundancy of flowing

plumage, are not, as may be expected, so well fitted for

flight, or for taking their prey on the wing, as are the more
closely-plumed species to which the generic name Trogom
is now restricted : accordingly Mr. Natterer informed Mr.

Gould that the gorgeous birds of the former group t enact

the topmost blanches of the loftiest forest-trees, clinging

beneath them like parrots, and feeding more exclusively

on fruits and berries ; while, on the other hand, Mr. Gouk!
notices Mr. W. S. MacLeay's statement, that the singuii.-

Trogon inhabiting Cuba (the only example of the subgemi*
Temnurm), which approximates to the woodpeckers in

the more lengthened form of the bill, in the rigid charac-

ter of the outer tail-feathers, and in the spotting of the

wings, approaches those birds also in its habits, giving a

preference to the holes of trees rather than to the branch**,

from the bark of which it procures the larva- and variout

insects which constitute its food.

The habits of the Old World species arc much less knoirn

than those of the American Trogons ; but from the more
robust form of their bill and their wide gape, Mr. Gould u
inclined to suspect that they feed even still more exclu-

sively on insects than on fruits: independently however o.'

the greater strength of the bill, the non-serration of tin-

edges of the mandibles, and the half-denuded face, they

may, Mr. Gould remarks, at all times be distinguished by

the rich brown colouring of the backs of the male*, and by

the entire absence of bars across the outer tail-feathen.
With respect to the brown colouring of the plumage, there

are, he adds, it is true, one or two exceptions to the rulr.

but none to the absence of the barring of the tail-frathtr»

when accompanied by the fonner character.

The subgenera into which the Trogons are subdivided

by Mr. Swainson appear to Mr. Gould perfectly natural

:

and he adds a synoptical table with the species arranged
under those subgenera, retaining however the srenenr

name of Trogon, universally applied to the whole fanu>y

in the body of his work.
Previous to the commencement of Mr. Gould's mono-

graph, the number of described species amounted only to

twenty-two: to these Mr. Gould has added and charac-
terised twelve others new to science, among whidi art-

three additional species of the subgenus Culunu. ol which
two only were previously known, and these were con-

founded under one name. The total number of specie
known when Mr. Gopld finished his monograph was thirty -

four, twenty-three of which are inhabitants of America
and its islands, ten of the Indian Islands and India. ar.J

one of Africa ; but he states in his preface that he la.«

reason to believe that many will yet be discovered, both
in the Old and New World, particularly in those retool*

regions which civilized man has seldom, if ever, visited.

Mr. G. K. Giay makes the Trogonidte the fourth fam.'j

of the tribe Fissiroslres, which is the first of his order Pt<>-

seres. The Fissiroslres are divided by him into subtnbfv
viz. Fissiroslres Xocturiia' and Fissirostres Diurncr. TV
Trognuidte are placed under the second subtribe, between
the Todidee and the Alcediiiidtr, and consist of the fol-

lowing
Genera:

—

Priotelut, G. R. Gray (Temnurus,* Sw.'

:

Ajxdoderma, Sw. ; Harpactes, Sw. ; Calurtis, Sw. ; and
Trogon, Maehr.

American Trogons.

The remarkable plumage and shy habits of the Trogon*
did not escape the observation of the antient Mexicans, in

whose mythology one of the species, at least {Trogon y*i-

voninus), was celebrated. Another species, the Tztnitzcn
of the Mexicans, Trogon Curucui, Linn., was employed by
them, according to Hernandez (c. xliii.), in the fabrication

of the figures and pictures (imagines) used on festivals, in

war, and in their temples. They were probably kept in

one of the two houses which formed the Royal Menagerie
of antient Mexico, one of these houses being appropriate!
to birds which did not live by prey- ; the other to bird* of

prey, quadrupeds, and reptiles. Three hundred men. ac-

cording to Cortes, were employed to take care of thr>«-

biids, besides their physicians, who watched their disease
and applied timely remedies. Of the three hundred atten-

dants, some procured their food, others distributed it, oth* -»

took care of the eggs at the time of incubation ; whiK)
others, at certain seasons, picked their plumage—for {hi-

king not only delighted in the sight of so many sp«*#r^.

but was very careful of their feathers for the sale at the

* Picvknuly mod in oruHhotofy.
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famous mosaic images and pictures, as well as of the other

works which were made of them.

Examples.

—

Trogon Mexicanut (Sw.).
•

i -M-nptinn.—Old Male.—Beak bright yellow; throat

and ear-coverts black, gradually blending with the green

which covers the chest and the whole of the upper surface
;

I wo middle tail-feathers green, with black tips; the two

next on each side wholly black : the three outer on each

Trojou Wnieuu (male—Gou'.il').

Triton Mexicanuf (GouM)*

V[T« Itgnre, youthful male ; lower figure, female.

side black, with white tips; wings black, the whole of

which, with the exception of the primaries, is finely dotted

with grey ; a crescent of white encircles the chest
; breast,

belly, and under tail-coverts fine scarlet ; feet brown.

Total length 11 to 12 inches; wing !>} : tail 7i-

Young Male.—Distinguished from the adult bjf the grey

freckles on the wings being rather stronger, and more

inclined to brown on the secondaries ;
by the extreme

outer edge of the primaries being white ; and by the tail

being regularly barred with black and white, which cha-

racter is most conspicuous on the outer edges.

Female.—Top of the head, throat, chest, and back dark

brown, inclining to olive on the upper surface, and to

rufous on the chest ; across the chest an obscure band of

light grey, the lower part and vent scarlet ;
wings black,

slightly freckled with brown on the outer edges of the

secondaries and shoulders ; the outer edges of the primaries

fringed with white ; two middle tail-feathers chestnut-

brown, tipped with black; the two next on each side

wholly black; the remainder strongly barred with black

and white for nearly their whole length; bill yellow,

clouded with brown. (Gould.)

Locality.—North of Mexico.
_ .

Mr. Gould states that this species is identical with the

Trogon glocitans of Eichtenstein.

Trogon (Calurus) resplendens, Gould. Male.—Beak

gamboge-yellow; head covered with long filamentous

plumes, forming a rounded crest; from the shoulders

spring a number of lance-shaped feathers, which hang

gracefully over the wings ; from the rump are thrown off

several pairs of narrow flowing plumes, the longest of

which in fine adults measure from 3 feet to 3 feet 4

inches; the others gradually diminishing in length to-

wards the rump, where they again assume the form of the

feathers of the back—these plumes, together with the

whole of the upper surface, throat, and chest, are of a most

resplendent golden green ; the breast, belly, and vent are

of a rich crimson scarlet ; the middle feathers of the tail

black ; the six outer ones white for nearly their whole

length, their bases being black : feet brown. Total length

from the bill to the end of the tail. 12 to 14 inches
;
wing

8 to 9 : tarsi 1 ;
length of longest plume about 3 feet.

Fnnale or Young of the Year.—These have only rudi-

ments of the long plumes, seldom reaching more than an

inch beyond the tip of the tail ; the feathers of the crest

more rounded, and not filamentous ; feathers ot the shoul-

ders but slightly lanceolate; outer tail-feathers white

barred with black, the centre ones black ;
whole of the

chest, throat, and head obscure green, remainder ot the

upper surface bright green; breast and belly greyish

brown ; vent fine scarlet ; bill black. (Gould.)

Mr. Gould, after quoting Trogon paeommu, Temm.

('PI. Col.,' 372) as a synonym, truly observes, that it is

scarcely possible for the imagination to conceive anything

more rich and gorgeous than the golden-green colour

which adorns the principal part of the plumage ot this

splendid bird: or more elegant and graceful than the

flowing plumes which sweep pendent from the lower part

of the back, forming a long train of metallic bnlhancy.

So rich a dress must be fatallv attractive : and, accord-

ingly, we find that this the most beautiful of a beautitul

tribe is only found in deep and gloomy forests remote

from the haunts of civilized man. This. Mr Gould ob-

serves, may perhaps account for its being so little known

to Europeans until within the last few years; for although

the long plumes were worn as ornaments bv the antient

Mexicans, and at a later period sent over by the Spaniards

from time to time to Europe, yet it is only very recently

that we have become acquainted with the entire bird
;
and

he believes the first perfect example was received by the

late Right Hon. George Canning, after whose decease it

passed into the hands of Mr. Eeadbeater.

It is not improbable that the Two feathers of the Phcfcmx

tayle
' mentioned in the Musceum Tradescanlianwn Lond.,

12mo, 1656), were the long feathers of this species, which,

once so rare, is now to be found in most collections of

Bn
Mr°Gould observes, that the representation in the

Planches Colorites of M. Temminek is undoubtedly the

first that was published; but he adds, thatthe.author has

evidently confounded it with a nearly-alhedspeciie.fl»

coveredin Brazil, and figured in the ^""^Ct all thoTe
&c, of Dr. Spix. Mr. Gould teels assured tnat all tnose
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who have noticed it under the name of pavoninut will,

upon comparing it with the original bird described by
Dr. Spix, fully agree with him (Mr. Gould) in considering

it as specifically distinct. He is induced to believe that

the plumes of the species so named never extend more
than a few inches beyond the tail, that the bird has no
crest, that the whole of the tail-feathers are black, and
that in size it is much inferior to Trogon retplendens.

Locality.—Guatemala in Mexico, where it is called

Qitesal. (Gould.)

Ciilnrm reR)ilcmlriif.

Upper fifui*. adult male ; lower flgurc, mule or young Bale. (Gould.)

African Trogon.

Example, Trogon (Apalotterma) Xarina. (Le Vaill.)
Detcrtption.—Mule.—Bill yellow, with a tinge of blue

;

whole of the head, throat, chest, shoulders, back, and upper
tail-coverts resplendent green ; breast and under surface
bright blood-red ; the wings brown, the greater coverts
and secondaries powdered with greyish white, the outer

edge of each feather having a tinge of metallic green
,

two centre feathers of the tail dark purplish green, t»o
next on each side dark olive green, the three outer on each
side dark green at their base, largely tipped with white :

feet light brownish yellow.

Female.—Upper surface and tail closely res«tnt>linz

those of the male ; round the eye and throat rufous browr..

becoming paler on the chest, which is slightly tinted witis

rosy pink ; lower part of the abdomen ana tail-coverti

deep rose-red. Total length 11J inches; bill 1J ;
wing 5$

tail 64 ; tarsi f (Gould.)
Locality.—South Africa.

Narina, whose name this the only known African specie
bears, was a Gonaqua Hottentot girl, whose charms an 1

manners appear to have produced a great impression on

Le Vaillant, and he devotes some pages to her in hi»

Travels.

Mr. Gould quotes him for information respecting the

habits and economy of this bird. Its favourite haunts arc

the thickest parts of the forest ; and there it sits, near))

motionless, on a low dead branch (luring mid-day : in tlw

morning and evening it captures its fbbd, consisting chiefly

of locusts, beetles, and other winged insects, with the ad-

dition of caterpillars. Its Right is short and rapid ; and it

darts from its chosen perch on every passing insect, re-

turning to the station which it had left, or settling near it.

Its haunts are described as being in the extensive woods
called Autemiquoi, and in those dn the banks of the Gmm-
toos River in the Caffre country. During the painne sea-

son the male, which is at other times mute, utter* fre-

quently a melancholy cry. The eggs, four in number,
nearly round, and of a rosy white hue, are laid in a nest in

the hole of a tree, and the female sits for twenty day*.

The account given of the yotlhg is extraordinary ; for wr
find it recorded, that ' the moment they are excluded then

take flight, and follow their parents for a con«idornl l'-

period.'

ApaloderrQA narina. wale and female. (Gould .\

This, if correct, is a rare instance of perfect development
among the Insfssores. We know that the young of the
Gallinaceous birds will run as soon as they have left the
shell ; but their plumage is most imperfect, and it takes a
long time to develop the feathers which ace to suatsia
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tliem in flight ; whilst in the bulk or Insessorial cases the
nestling is hatched with scarcely anything more than a
rudimentary down. The Humming-Birds (see the article)

attain their plumage more quickly than most perching
birds, and fly after their parents at the first essay ; out they
are born blind, and are unable to leave the nest for some
days. The general account in Griffith's Cuvier above
noticed (p. 292), to the correctness of which Mr. Gould
bears testimony, is entirely at variance with the parti-

cular assertion relative to the Narina Trogon ; for the
young Trogons are there stated to be hatched entirely

naked.

Asiatic Trogons.

Example, Trogon (Apaloderma) Reinwardlii. (Temm.)
Description.—Bill bright reddish orange

; top of the

head, back, and upper tail-coverts dark green ; six middle
tail-feathers black, with green reflexions ; the bases of the
three outer feathers on each side the same colour as the
middle ones, the remaining portions being white ; centre
of the wings and shoulders green, transversely rayed with
fine lines of yellow ; primaries black, with the exception
of the outermost web, which is white ; throat yellow ; ear-

coverts, sides of the neck, and chest olive-brown
;
belly

and under surface yellow, becoming rich orange on the
hides ; tarsi yellow ; bare skin round the eye blue. Total
length from 12$ to 13£ inches ; tail 7i ;

wing 5£.

Voting.—Similar to the adult, particularly in the colours

of the back and tail, a circumstance, observes Mr. Gould,
which rarely occurs in the family, as in all the Trogons
where the plumage of the female differs much from that
of the male, the young birds generally resemble the former

;

while, as in the present case, where the sexes are nearly

alike, the young partake of the adult colouring, differing

only in the markings of the wings and the rufous brown
tint of the breast. (Gould.)

Locality.—Java and Sumatra, where it was discovered

by Professor Reinwardt, whose name it bears.

This, Mr. Gould observes, is a scarce bird in cabinets of

natural history, and he attributes its rarity to its being very
local, remarking that the vast collections brought to this

country by Sir T. Stamford Raffles and Dr. Horsfield did
not contain an example.

Anetoderma Reinwnrdtii : upper Bsriire , adull mole ;
lower, ynnug bird.

(Gould.)

TROGO'NOPHIS, Professor Kaup's name for a genus of

reptiles, placed by MM. Dumeril and Bibron among the

Chalcidiaa Lizard*, under the Acndont GhrptoaWm Cf-
clotaurt.

Generic Character.—Teeth solidly fixed on the edge of
the jaws, nearly all united together at their base, unequal,
conical, blunt or tuberculous, a little compressed, and of
unequal number in the intermaxillary bone. Nostrils la-

teral, small, oval, each pierced in a single plate, the nasa-
rostral one. No limbs. No praeanal pores.

The cephalic plates in the only known species are not
numerous, and are disposed as in the greater number of
Amphisbcena. Two of these plates cover the eyes, which
in a!11 the species of the subfamily of Glyptoderm Cyclc-
saurs are entirely deprived of palpebral membranes. The
compartments on the surface of the skin are nearly of the
same form and size on all the parts of the body, differing

thus from the Lepidosterns, on whose breast there is one
of a different figure and larger proportion than on the
other regions of the animal. There are no crypts on the
edges of the cloaca.

Example, Trogonophis Wiesmanni, Kaup (Ampkis-
beena elegans, P. Gerv.). Localities.—Algiers, Bona, and
Oran.
TROGUS POMPE1US, a Roman historian who lived

about the time of Augustus. He was descended from a
Gallic family of the Vocontii ; and his grandfather, who
likewise bore the name of Tragus Pompeius, had served
in the war against Scrtorius, and received the Roman
franchise, probably together with the name Pompeius,
through the influence of Cn. Pompeius. His father's

brother had been commander of a division of the Roman
cavalry in the war against Mithridates, and his father had
served under Julius Cjesar, by whom he was afterwards em-
ployed as private secretary. Besides these general state-

ments furnished by Justin (xliii. 5 : compare Justini Prae-
fatio), we know nothing about Tragus Pompeius, except
that he is called 'a man of antique eloquence and a most
grave author.'

He was the author of a Universal History from the time
of Ninus, king of Assyria, down to the year 5 b.c. It bore
the title ' Historiae Philippicae et totius mundi origines et

terrae situs,' and consisted of 44 books. The original work
is now lost, and the only means we have of judging of its

merit is an abridgement made by Justinus, which is still

extant ; and from this it is clear that the author founded
his work on the best historical authorities that then existed.

The name 'Historiae Philippicae' was probably chesen
because the great body of the work, from book 7 to book
41, contained the history of Macedonia and of the kingdoms
that were formed out of the great Macedonian empire, as

the founder of which Philip was regarded. The usefulness

and convenience of Justinus's abridgement, although it is

very unequal in execution, has probably been the cause cf

the loss of the original work. The geography on which
Tragus had treated at some length is entirely lost, -as the

epitomizer has excluded it from his work. Pliny (Nat.

Hist., vii. 3 ; xi. 94) and some other writers mention a
work by Tragus on animals, which is entirely lost.

(Vossius, he Histor. Lat., p. 98, &c. ; Biihr, Geschichts
der Rom. Lit., p. 409.)

TROIS RIVIERES. [Canada, p. 214.]

TROITZK is a town in the government of Orenburg in

Asiatic Russia, situated on the right bank of the small river

Ai or Ui, in 54° 10' N. lat. and Gl° 2T/E. long., 40O miles

from Orenburg. The river Ai forms the frontier of the go-

vernment towards the steppe of the free Kirghises belong-

ing to what is called the Middle Horde. The town is sur-

rounded with a wall and moat, and contains about 600
houses, with 3000 inhabitants. The public buildings are the

cathedra], two mosques, a custom-house, a prison, the bar-

racks, and a school. On the opposite side of the river (over
which there is a bridge) stands the bazaar, a wooden build-

ing in the form of an oblong parallelogram : the shops
are very dark, receiving no light except through the open
doors. It is divided by a line of shops from end to end,

into two halves ; one half is called the Kirghise Bazaar, the

other half is similarly divided into two squares, one called

the Bokharian, the other the Russian Bazaar. There are

only two narrow gates or doors, one leading to the steppe,

the other to the bridge across the river to the town. In the

Kirghise Bazaar the men, in shabby variously-composed

and patched dresses, are seen with camels and horses
;
the

women on saddled cows. The men are chiefly engaged in

the sale of horses and oxen, and the women in that of
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to Ruyter for bringing him off when he had engaged him-

self too far.

A. descent on the coast of France was projected by the

States, and Tromp was appointed to carry it into execu-

tion. He sailed on this expedition from the Texel on the

17th of May, 1674 : the land forces were commanded by

Count Horn. They were disembarked at Belle-Isle, but

returned on board without effecting anything, the fortress

having been judged impregnable. They were afterwards

landed at Noirmoutier, where they merely levied some con-

tributions. Tromp then proceeded to Cadiz, where he took

charge of a merchant fleet, and convoyed it in safety to the

Texel.
In 1675 Tramp visited England, and was created a baron

by Charles II. In 1676 he was despatched with a fleet to

assist the king of Denmark in his war with Sweden. The
king, for his services, conferred upon him the order of the

Elephant, and the rank of Count. Count van Tromp, on

his return to Holland, was appointed lieutenant admiral-

general of the United Provinces, a post left vacant by the

death of Ruvter. He accompanied the prince of Orange

in the expedition against St. Omer. After this he retired
' from public life, and continued in retirement till 1691.

He was induced in that year to accept the command of a

fleet destined to act against France, but died at Amster-

dam on the 21st (some say the 29th) of May, before its

equipments were completed. He was interred at Delft.

His professional eminence was beyond question, though in

that point of view he was scarcely equal to bis father

;

while both as a man and citizen he was in worth far infe-

rior to him.

TROMSQE. [Tbondhiem.]
TRONA, the African name for native sesquicarbonate

of soda. [Sodium.]
TRONCHIN, THEODORE, was bom at Geneva in

1709. His father was of noble family, but was ruined in

1721 by some financial speculations, and in 1727 was
obliged to send his son to England, where he was placed

under the care of his relative lord Bolingbroke, who sent

him to study at Cambridge. Shortly afterwards, he went to

Leyden to study medicine under Boerhaaye. In 1731, at

the conclusion of his medical studies, he settled as a phy-
sician at Amsterdam, where he was appointed inspector

of hospitals, and married a grand-niece of John de Witt.
In 17S0 he returned to Geneva, and was appointed
honorary Professor of Medicine. In this office, though no
duties were necessarily connected with it, he delivered
lectures, which were very numerously attended. But he
obtained his chiefrenown by his support of the practice of
inoculation for the small-pox, the propriety of which was
at that time much discussed. He became the most cele-

brated inoculator of his day. In 1756 he was called to
Paris to inoculate the children of the duke of Orleans, and
in 1765 to Italy to perform the same operation on those of
the duke of Parma, who conferred patrician rank upon him,
and made him his first physician. In the same year the
duke of Orleans appointed him his physician, and he went
to reside in Paris, where he soon obtained a very extensive
practice. He was a man of cultivated mind, and of very
pleasing appearance and address, qualities which probably,
more than any great amount of medical knowledge, gained
for him a very high repute, both during his lite and for

some years after his death. He was especially celebrated
for his success in the medical management of women and
children ; and his practice, as far as it is recorded, aeems to
have been guided by good judgment and common sense.

He was, moreover, a kind-hearted and charitable man,
devoting two hours in every day to giving advice and
money to the poor. He wag a member of the chief learned
societies of Europe. He died at Paris in 1761.

The only published works which Tronchin has left are

two theses—' De Nympha,' Leyden, 1736, 4to., and ' De
Colicfi Pictonim,' Geneva, 1757, 8vo. ; some observations
on Ophthalmia and Hernia, in the 5th volume of the
' Memoires de l'Academie de Chirurgie ;' and an edition

of the Works of Baillou.

rt'ondorcet. Eloge, in the Hittoire de FAcadfmie des

Scitnce* de Paris, 1781.)

TROND (or TRON), SAINT, is an inland town in

the province of Limbunr in the kingdom of Belgium, in

50' Stf N. lat. and .
r
)
u W E. long. It is situated on the

Mesebeck, on the high road from Brussels to Liege, where
there was formerly a celebrated Benedictine abbey,

founded in the seventh century. It was once a place 'of

considerable strength, but the fortifications were razed i»

1675. The population is something above 8000 ; the in-

habitants manufacture \ considerable quantity pf lace,

there is an important manufacture of firearm*. Near
this place, at the village of Neerwinder, Marshal Luxem-
bourg gained a victory in 1693 over King William ID- a.'

England ; and in March, 1793, there was a sanguinary bttt le

between the French under General Dumourier. and tit

Austrians, commanded by the Prince of Saxe-Coburg, ii

which the former were totally defeated,

(Hassel, Geograpbie ; Cannabich, Geographic ; Stcic.

Handbuch der Geographie, edited bv Horschelmann/
TRONDHIEM, more commonly linown by the name o."

Drontheim, but in the country itself pronounced Ttvnyr*.
is the most northern of the provinces of Norway, exteodin;
from 62° N. lat. tp 71° 1C N. lat. It lies between 5* aad
31s E. long. Near its southern boundary it extends won
than 200 miles from west to east, but between 65° and 69*

N. lat. its width hardly ever exceeds 60 miles. North c<

69" however jt grows wider, and in some places tbe width
amounts to 150 miles. On the west and north it is bounded
by the sea, on the east are Russia and Sweden, and on th»

south the Norwegian provinces of Christiania and Bergea.
Its area is stated to be about 60,000 square miles, so that i:

exceeds a little that of England, Wales included.
Trondhiem comprehends the countries situated on tb»

northern declivity of the Norrska Fiellen, and those which
lie on the western and steeper slope of the Kiolcn Moun-
tains : the greater part of it is exceedingly mountainous
and very little fit for agricultural purposes. This circum-
stance, united to the severity of the climate, must be con-

sidered as the cause of its very small population. A fr«

years ago the whole population did not exceed 30QXO)
individuals, which gives only 5 persons to the *quarr
mile. Trondhiem is divided into three sections. Proper
Trondhiem, Nordland, and Finmarken.

Trondhiem Proper comprehends the countries enclos-
ing the Bay of Trondhiem, or Trondhiem Fiord Among
the numerous inlets by which the rocky coast of this coun-
try is indented the Trondheims Fiord is the most important.
Its entrance from the sea is near 63° 30' N.lat^ and it run*
about GO rniles inland, measured in a straight line ; but »»

it forms, as it were, the section of a circle, its whole
length measured is near 90 miles. Towards its eastern

extremity it is divided into three arms by an island

(YtterSe) and a peninsula, and these arms are called, (rcn
south to north, Verdals Fiord, Ytteroe Fiord, and BeitsUl
Fiord. Beitstad Fiord is united to Trondhiems Fiord by i

narrow channel about 5 miles in length. The width* uf

Trondhiems Fiord varies in general between 3 and 5 milt*
exceeding these dimensions only where short arms braci-i

off from the main body of the fiord.

The Country South of Trondhiem* Fiord lies on tht
northern declivity of the Lang Field and Dovre Fieli
which are portions of the Norrska Fiellen. [Norhou
Fiellen.] The coast-line extends from Cape StadtlaoJ.
the most southern extremity of the province, to th*
entrance of Trondhiems Fiord, nearly due north-east. It is.

more than any other part of the Norwegian coast, inter-

sected by arms of the sea, which do not, as is the cat*
farther south, run in straight lines from the sea inland,
but extend in different directions, so that a portion of the
country near the sea is converted by them into island,
whilst the remainder forms numerous peninsulas. Th«
largest of the islands thus formed are towards the nonh.
nearly opposite Trondhiems Fiord, and are called Froj »c
Hitteren, and Smolen. Hitteren is nearly 30 miles Ions,
and on an average 10 wide. These islands are rocky iai
high, but not mountainous, the heights on them ns-

-

only to the elevation of lulls. Their soil is indifferent,
and agriculture is limited. But they are partly covvrvJ
with woods, in which deer are common. Tie island*
which lie farther south and nearer the coast are in genera)
much more elevated, and the summit of that of Tus'.eivn.
south of Sraiilen, probably exceeds 4000 feet above the
sea-level, as it is hardly ever free from snow. The roast
of the mainland is high, and usually rises with a steep
precipice from the sea to an elevation of a few hundir-1
feet. Cape Stadtland is between 700 and 800 feet hi^h.
and its southern side is a line of precipices. The peninsula
which lies south of the entrance of Trondhiems Fiord *»

nearly as elevated. Along the whole of tbe outer co**l
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no tracts of cultivable ground of any extent are met with,

and the few hamlets which occur are inhabited by fisher-

men. The rocks arc mostly bare, and in a few places only
are there small woods of stunted trees, or rather bushes.

A small number of sheep and goats find pasture on them.
The fish taken along this coast are chiefly lobsters, cod,

and herring, and they constitute the principal article

of foreign trade in this part of Norway. The fiords them-
selves penetrate to the distance of 50 miles from the open
sea. Their average width varies between 1 and 2 miles,

and they are very deep, but much exposed to sudden
gales from the mountains, which, though of short duration,
are extremely violent. Along the shores of these inlets

tracts of cultivable land occur, but they are of moderate
Extent. They are cultivated, and yield most kinds of grain,

except wheat, and several kinds of vegetables. The
mountains and high hills, which separate the fiords from
each other, descend with a gentle declivity, which is

partly covered with woods of birch, elm, fir, and pine,
among which however forest-trees are not common, and is

partly used as pasture-ground.
The interior of the country is occupied by the mountain

region of the Norrska Fiellen. The highest part of it lies

along the southern boundary-line of Trondhiem, where the
Snee-hatten (snow-hat) rises to 7489 feet above the sea-
level. There are numerous other peaks dispersed over the
country, which are always covered with snow. But the
base on which they stand is a mountain-plain, whose sur-
face is from 3000 to 4000 feet above the sea. Its surface

even, partly owing to the numerous peaks, and partly
there occur many flat and tolerably wide depres-
his table-land is unfit for agriculture, as it is only

Jly free from snow during two or three months of the

At that season a portion of it is used as pastnre-
ound. In some parts are small woods of stunted birch

and willows, but in general it is destitute of wood. The
most desolate portion of this table-land extends from the
east of the Snee-hatten nearly due north, terminating at

the entrance of Trondhiems Fiord with the lofty promon-
tory of Walsetholm. On the west of this tract the table-
land is furrowed by a few valleys of considerable length,
whose width however never exceeds one mile. These val-

leys are in their lower districts from 2000 to 4000 feet

below the adjacent mountains. They have the advantage
of a very hot but short summer, and the greatest part of
them is cultivated with much care, and yields abundant
crops of rye, barley, potatoes, and flax. The produce of
these valleys supplies that portion of the population which
is employed in fishing, with grain and other provisions ; but
it is not sufficient, and a part of the necessary supply is

imported from other countries. The largest of these val-
leys are, from south to north, Rorasdalen, which is famous
for its picturesque beauty, Eikidalen, and Drivdalen. As
this country does not offer anything to the foreign market,
except fish and some timber, it has only two small towns,
Christiansund and Molde. Christiansund lies sonth-west of
the elevated island of Tusteren, and is built on three small
Wands, enclosing a narrow arm of the sea, which con-
rtitutes its harbour. It contains about. 3000 inhabitants.
Molde, south-south-west of Christiansund, has only 1500
inhabitants. The inhabitants are partly engaged in com-
merce, but the greater number in the fishery of the Lofo-
deri, to which these towns send a number of small vessels.

Their commercial relations are almost exclusively with
Spain, to which country the produce of the fisheries is

sent.

be country along the southern shores ofTrondhiems Fiord
i a much greater portion of arable land, and is

xtensively cultivated and more populous. It is

"
y four rivers, which, from west to east, are called

uul, Nid. and Stor-elf. From the shores of the

to the Dovrefield the country rises in three terraces,

•hose lines of separation are marked by the Lake Salboe,
Which is about 520 feet above the sea, and the course of
Ihe river Guul, where it runs from east to West. Each of
the ten-aces occupies about 20 miles in width. The lowest
U'rrace, along the shores of the fiord, is an undulating

about 9 or 10 miles in width, Which is however in-

with a few steep rocks. A large portion of it is

ted, though the soil is not fertile. Near the lake

e, and in general about 10 miles from the fiord, the
country becomes hilly, and the soil is stony. Only a
«nall portion of it is under cultivation, and the remainder

is indifferent pasture-ground. The second terrace Ii

broken in all its extent, with the exception of the rivei
valleys, which are from 1 to 3 miles wide, of considtiable
fertility, and well cultivated. The high hills and moun-
tains which lie between the valleys are almost over-
grown with pine, fir, birch, and other trees, and in some
parts contain excellent pasture, whilst at others it is in-

different. The third terrace rises by degrees from 1500 to

3000 feet, and partly resembles the table-land above men-
tioned, which lies farther west, but its surface is broken by
numerous rivers, which descend from the Dovrefield,
and in some of the narrow valleys along their banks
cultivation is carried on to some extent, whilst the ad-
jacent mountains afford good pasture for several months of

the year. There are about twenty-three individuals to each
square mile of this region. Its commercial produce is

exported from the town of Trondhiem. Respecting the

roads which lead from this country to Christiania, Rbraas,
and Sweden, see Norrska Fiellen, vol. xvi., p. 284.

The small district of Kiiraas lies on the Dovrefield, close

to the boundary of Sweden, and comprehends the country
in which the Glommen-elf originates. It is much elevated
above the level of the sea, for the lakeOresund, which may
be considered as the source of the Glommen-elf [Norway,
vol. xvi., p. 325], is more than 2400 feet, and the town or

Rb'raas about 2200 feet above the sea. The country
surrounding it is unfit for agricultural purposes, on ac-

count of the cold of the climate ; the frost sometimes even
in June kills the animals on the pastures. In this tract

three copper-mines are worked with success. The ore

from them is brought to the town of Rbraas, where the

smelting-houses are built. This town contains a popula-
tion of about 1500 individuals, all of whom are employed
in the mines or smelting-houses. The copper is carried to

Trondhiem, where it is shipped. In the most elevated part
of this tract are a few families of Laplanders, who live on
the produce of their herds of rein-deer.

Country North of the Trondhiem Fiord.—An immense
mass of high rocks extends along the sea from the shores

of the fiords to the mouth of the Namsen-elf. A great

part of it rises above the line of trees, and it is considered
by Von Buch as the most elevated mountain of Scandi-
navia in this parallel ; for the great range which divides Nor-
way from Swedeh is here interrupted by the remarkable
depression which is noticed in Norrska Fiellen, vol. xvi.,

p. 284. This mountain mass, called Oiskavelen Field, is

unfit for any purpose. East of it is a wide depression, but
little elevated above the level of the sea, which extends 14
miles from the shores of Beitstad Fiord to the valley of the

Namsen-elf. It is called Nummedalen, and a part of it is

cultivated, but the greater portion of it is covered with a
forest of fine timber-trees. The same description applies

to the valley of the Namsen-elf, which is contiguous to

Nummedalen on the north. The forests covering this

country are the most northern large forest of timber-trees

in Norway, and from Namsenfiord all the countries lying

farther north are supplied with logs and deals. All the

way to Vardoehuus, and even to Kola in Russia, scarcely a
house or a church is found which is not built of logs from
Namsen. The Namsen-elf is the largest of the rivers of
Norway which drain its western districts and fall into the

North Sea. It is too rapid to be navigable for boats,

but timber is floated down. Along the whole coast of

Trondhiem Proper the rocks, partly above and partly

below water, are so numerous, that the navigation of this

sea is extremely dangerous. In some parts the sea is

literally dotted with such rocky islets, especially to the

north of the island of Froyen, where a space of sea exceed-

ing 200 square miles is covered with them, and in the

vicinity of the three islands of Vigten.

Nordlujid comprehends all the countries lying between
the parallel of the island of Lekoe and the Quaenanger
Fiord. The southern part is called Helgeland, the central

district Salten, and the northern portion Tromsoe. The
islands of Lofoden and of Senyen are also included in it.

Helgeland extends from the parallel cf the island of Lekoe

to Cape Kunnen. The Kiiilen range is in these parts not

more than 60 miles distant from the sea. The coast here

also is rocky, but of moderate elevation, much lower than

farther south or north. It has likewise numerous inlets,

but they are short, only a few exceeding 10 nu |cs m
length. Numerous islands, islets, and rocks line the

shores. Some of the islands rise to a great elevation, as
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Torgehatten (2000 feet), Alsten (4260 feet), Donnaoe
(3200 feet), and Luioe (2187 feet). These are unfit for

agricultural purposes, and only inhabited by a few fisher-

men. Other islands are low, and have some farms for

breeding cattle, rather than for cultivation. Among these

is Tiotoe, which is mostly under cultivation, and on which
the small town of Alstahong is built. The interior of

Helgeland is filled up by mountains rising from 1000 to

1500 feet, between which occur numerous narrow valleys

and depressions, which in general are well wooded, though
the trees rarelv attain the size of timber-trees. There is

however a moderate portion of land which could be cul-

tivated ; but in this tract agriculture is neglected because
fishing is much more advantageous. In the valleys of the

two rivers Vefsen and Ranen however rye, barley, and
potatoes are cultivated with success. The principal branch
of fishery is that of the herring, and two-thirds of the large

quantity which is exported from Bergen are taken on this

coast. This fishery lasts from August to the end of the

year. Near the polar circle and north of the valley of

Hanen an extensive and elevated mountain-mass lies

across the country, and terminates on the sea with Cape
Kunnen, which constitutes a remarkable feature in this

part of Norway. It rises from the edge of the water with
perpendicular precipices to more than 1000 feet above the

sea, and at a short distance from the sea it is 2000 feet

high, and in a course of 4 or 5 miles it attains more than
4000 feet. The more elevated portion is always covered
with snow and ice.

Salten comprehends the country between Cape Kunnen
and Ufoden Fiord (68" 30*). The Kiolen range here
approaches nearer to the sea, being hardly in any part 40
miles distant from the shore. At the same time it rises

in elevation, for the Sulitelma is 6155, and Mount
Ankenas 4880 feet above the sea. The space between
the Kiolen and the sea is filled up by peninsulas, and wide
and deep inlets. The peninsulas are formed by high ridges

of rocks rising with frightful precipices on both sides, and
terminating at the top with a sharp ridge, in most places

scarcely sufficient to afford a resting-place for a bird.

The inlets penetrate so far into the land, that most of

~them wash the very base of the mountain-range. Salten is

the most desolate part of Norway. The steep sides of the
mountains are nearly bare of vegetation. The small
depressions which occur here and there are partly filled

with swamps, and partly overgrown with stunted birch,

pine, and fir. Even firewood is in most places scarce.

The pastures are small in number and extent, and the
cattle of very diminutive size, the cows not larger than
ft Newfoundland dog, and the sheep resembling large cats.

Cultivation is limited to a low tract of moderate extent,

which occurs near the sea between Saltens-fiord and
Foldenfiord, and on which the small town of Bodoe is

built, which contains about 300 inhabitants. Only barley
and potatoes are grown here. The inhabitants of Salten
are few, aud they derive their subsistence almost exclu-
sively from the fishery on the Lofoden Islands.

The Ifffoden Islands lie opposite the coast of Salten, and
are divided from it by an arm of the sea called West
Forden, which at its southern extremity is nearly a hun-
dred miles wide, but narrows in advancing northward,
until, at its most northern extremity between the continent

and the island of Hindoen, it terminates in a strait hardly

two. miles across. The Lofoden Islands constitute a rocky
chain, which near the continent runs nearly due west, but
farther to the west declines to the south-west. The islands

and islets ofwhich this chain is composed are separated from
one another by narrow straits, through which the sea flows
during the tides with a rapidity resembling a torrent. In
some parts it forms very deep and extensive eddies, among
which the whirlpool called the Malstrom, and which is

found between the islands of Moskenasde and'Moskiie, has
obtained celebrity, as it is impossible to navigate it during
the strength of the tides, and it has caused much loss of life.

All the islands are rocky, with high shores : those however
which lie most to the westward rise only to a moderate
elevation. The largest of them are Varoe, Moskenasoe,
Flagstadoe, and West Wagoe. East Wagije rises to 3000
feet above the snow-line, and Hindoe to 3200 feet. The
mountains however, except where their sides are too steep,
are covered for a few months of the year with a vigorous
growth of grass, which supplies good pasture for a few
cattle and sheep of diminutive size. In winter these ani-

mals live mostly on the heads and guts of fish, and «n
different kinds of sea-plants. On West Wagoe a few small

horses are kept. The population of this group is (ratal

not to exceed 8000 individuals; but during the fishiac

season these islands are visited by between 3000 and 4P0U
boats, each manned by four to five persons, aud by 300

yachts from Bergen, Christiansund, and Molde. Parti-

culars respecting this important fishery are gives under
Bergen, vol. iv., p. 272 to 274.

Tromsoe extends from Ofoden Fiord to Quaenanger Fiord

(70° N. lat.). Opposite the termination of the Lofodei,

islands, the chain of the Kiolen. forming the watershed,

recedes farther inland, and runs nearly east. In thetr

parts this chain grows much lower, and it doe* not appro
that any portion of it is above the snow-line. The highest

mountains are some distance from the range on the short*

of the sea and of the fiords. The Faxfield (near 69* N. lat.

j

rises to 4260 feet ; and the mountains enclosing Malaagcr.
the Storhorn near Tromsoe, and the ranges on Lyngenfiord,

are nearly as high. The last-mentioned are the bight*
mountains between 69° and 72° N. lat. Large tracts of

them are always covered with snow, and glaciers descend
down on their sides. The deep and extensive fiord* by

which this country is indented have level tracts on that
shores, which are of some extent near the innermost te-

cesses of the inlets ; and though the climate is very sever*,

cultivation is carried on with tolerable success on these

flats, especially in Balsfiord, Lyngenfiord, and Reissfionl.

where considerable quantities of barley and potatoes arc

raised. A part of the mountains is covered with wood*,
which contain a few timber-trees, so that logs and deal*

are exported. The pastures are much more extensive and

richer than in Salten, and cattle and sheep are dor
numerous. Near 60° 3ff, the town of Tromsoe has beta
built on an island situated in the strait between the coo
tinent and the island of Hvaloe (Whale Island). The
island on which the town stands is from four to fite mile*
in length, and rises to the height of about 600 feet. The
town contains about 800 inhabitants: it has some good
houses, a saw-mill, and wooden quays along the harbour.
It is a thriving place. The mean annual temperature dot*
not exceed 32°.

Opposite Tromsoe are the Senyen Islands, so called from
the largest of them. Senyen is very rocky, but not high,
except towards the north-western extremity. Hvaloe rUes
to 2000 feet, and Ringsvadsoe is too high to be inhabited.

The other islands are comparatively small, but also verj
high. On the two first-named islands are extensive pas-
ture-grounds, and a few spots are cultivated. The inhabi-
tants however derive their subsistence almost exclusively
from the fishery. Cod, halibut, and smelts are taken a
large quantities.

Finmarken comprehends the most northern portion of
Trondhiem, extending from Quaenanger fiord to the
Tana-elf and Varanger fiord. Along its western side
between Quaenanger fiord and Alten fiord, extend* a
mountain-range, which terminates near the sea in the
isolated Yekulsfield, rising 3700 feet above the tea, the
most northern glacier (70° N. lat.). The country east of
this range contains a more elevated and a lower region,
of which the former lies to the north and the second to the
south. The boundary-line between them runs along the
Ahen-elf from Kautokeino to Maasi, nearly south and
north, and from Maasi to the innermost corner of the
Tana fiord. The highest mountains of the elevated region
are found at the most northern extremities of the too?
peninsulas that he between the gulfs or fiords of Alteu.
Porsanger, Laxa, and Tana. They stand mostly isolated,
and are divided from each other by valleys, which are
filled up by an alluvial soil, so that it appears the moun-
tains formerly constituted islands and the valleys straits.

On the mainland itself, the highest portion of the elevated
region lies near the inner extremities of the inlets, whence
it extends on the whole as a plain, which insensibly grows
lower as it proceeds southward. The surface of the pbun
is only interrupted by flat and wide depressions in the
form of valleys, and single hills rising from 300 to SOU
feet above it. On the north the plain is in general free
2500 to 3000 feet above the sea, but towards the south aasd
east it sinks to 1500 feet No trees are found on it except
birch and mountain-ash, which do not attain their fall
height. This plain is visited iu summer by the T »pfarn1rTT,
as it produces excellent pasture for their rein-deer.
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Permanent settlements are only found in the recesses of

fh< fiords. On the other fiords the scanty population

consists of persona who derive their subsistence from fish-

ing ; but on the Alten-elf there is a considerable number
of agriculturists, who cultivate barley and potatoes, this

being the most northern point of the globe where cultiva-

tion is carried on with success. There are numerous cattle,

and the Finlanders, called Quiins in this part, have dairies.

There are also some copper-mines, which are worked by an
English company. As firewood is not abundant, the ore

is shipped to Swansea in South Wales, and there smelted.

Thus the shores of the Altenfiord are more populous than

rt of Trondhiem north of Cape Kunnen.
lower region is in general a plain, which in its

; point, near the sources of the Alten-elf, is about

feet high, but gradually decreases in height as it

)ceeds north and north-east. On this plain a few isolated

mntains rise to a height of between 3000 and 4000 feet,

im the last mountain a lower chain extends between
ie Laxafiord and Tanafiord, which terminates north of

71° N. lat. with Cape Nordkyn, the most northern pro-

montory of the European continent. The surface of the

plain is interspersed with innumerable smaller and larger

lakes, and is mostly covered with rein-deer moss. It is

therefore used by the Laplanders as winter pasture. The
ilevated parts of the plain are overgrown with stunted

On this plain rises the Alten-elf. Between Kauto-
Maasi its course is slow, but at the last-named

enters the mountains, where it dashes over perpen-

falls, until the valley through which it runs becomes
fissure enclosed by precipitous rocks. No person

; followed its course into the straits, through which
it makes its way at the cataract of Pursoronka, about 15

miles above Altengaard. The Tana-elf, which is much
larger, running about 150 miles, is less rapid, and might be
navigated, if the inhabitants of the country through which
it flows had any occasion for it. An immense quantity of

salmon is annually taken in this river, which are considered

the finest in all Norway.
Several large islands lie along the coast of Finmarken,

w est of the Porsanger fiord. The largest of them, Seyland
and Soriie, rise to a great elevation, and are inhabited by
a few fishermen. On Qual'oe is a commercial place,

Hammerfest, which has about 400 inhabitants. The har-

bour, being safe, is much visited by foreign vessels, espe-

cially Russian and English. In 1823 not less than 177
vessels entered it. The Russian vessels from Kola and
other places come to fish or to buy fish, and bring hemp,
flax and tow, sailcloth, linen, tar, nails and ironmongery, and
sometimes considerable quantities of corn. Hammerfest
is also the station for many vessels which are employed in

the whale fishery about Cherie islands and along the

southern coast of Spitsbergen. The most northern island

is Mageroe", a bare rock, which towards the north termi-

nates in the North Cape, a huge mass of rocks rising to

1500 feet above the sea. At the eastern extremity of

Finmarken is the small island of Wardoe, on which is the

small fortress of Wardochuus, with about 100 inhabitants.

Particulars on the climate of Trondhiem are found in

Norway, vol. xvi., pp. 325 and 326.

(Von Buch's Reisen durch Norwegen und Schweden

;

Kverest's Journey through Norway, Lapland, and part of
Sweden ; Breton's Scandinavian Sketches ; Barrow's Ex-
cursion* in the North of Europe ; Barrow's Visit to Icekind
by tcay of Tronyem ; Laing's Journal of a Residence in

Norway ; Linblom's ' Besuch in Romsdalen,' in Berghaus's
Almunach, 1841.)

TRONDHIEM, the capital of the province of the same
name, is built on the southern shore of Trondhiem Fiord,

*t the mouth of the Nid-elf, which river nearly encircles
>t- It has regular and wide streets, with water-oisterns at

their intersections. The houses are generally of two
stories, and built of wood, hardly half a dozen of them
being of brick. The cathedral is a Gothic building, a part
of which was erected as far back as 1033. In the fiord,

*od at a distance of about a mile, is a small rocky island,

Munkholm, on which' a fortress is built. The roadstead
t shipping is exposed to a heavy swell from the north and

north-west, and has a loose ground in 20 fathoms. The po-

COn consists of between 12,000 and 13,000 individuals,

is a society of arts, a grammar-school, an establish-

ment for the education of young Laplanders, and some ele-

mentary schools. There are also an hospital for aged and

2
101

infirm, a workhouse, a public library, and a museum. The
commerce is considerable. The exports consist of fish

(dry salmon, ling, cod, and herring), fish-oil, timber, tar,

copper brought from Roraas, and millstones. The town
employs about GO ships, and 260 yachts, or coasting
small craft, in the fisheries along the northern coast

of Norway, and about 50 vessels in conveying wood and
timber to France. A few cargoes go to Ireland and Scot-
land. Besides these, 154 were bound outward in 1830,

—

namely, 56 to Great Britain, 28 to the Mediterranean, 28
to Spain, 17 to Denmark, 12 to Holland, and the rest to

Hamburg, Bremen, and some parts of the Baltic.

(Barrow's Visit to Iceland by the Way if Tronyem ;

Laing's Journal of a Residence tn Norway.)
TROPyEO'LE^E, a small suborder of plants in the natu-

ral system of Lindley, in the natural order Balsaminacea*.
Jussieu makes it a distinct order. The plants belonging
to this order are smooth, tender, and herbaceous, with dif-

fuse or twining stems, and alternate, petiolate, peltate
leaves ; the flowers are irregular, axillary, and solitary

;

the calyx has five sepals, the upper one with a long dis-

tinct spur ; the petals are unequal and irregular, the two
upper are sessile and remote, arising from the throat o<

TropflBolum mains.

1. Urancli, showine. peltate leaves ; 2. Flower with calyx, spur, and petals

;

3, Anther ; 4. Tiicapeulai fruit with single seeds ; 6, petal removed.

the calyx, the three lower stalked, and smaller, sometimes
abortive ; the stamens, eight in number, perigynous, the

filaments distinct ; the anthers minute, erect, 2^celled, de-

hiscing longitudinally
;
ovary consisting of three caq)cl-s

;

style one, stigmas three, acute ; ovules solitary, pendu-
lous ; the fruit is indehiscent, separating into three pieces

which surround a common axis ; the seeds are large,

having no albumen, and filled with the embryo, the coty-

ledons of which are thick and consolidated together into a

single body ; the radicle lies within the projections of the

cotyledons.

The species of this order differ from Balsaminaceae in

their more regular flowers, and in the juicy fruit not having

a bony lining to the cells. They resemble Geraniacese in

the possession of a spur. The genera belonging to this

suborder are Tropaeolum, Magallana, and Chymocarpus, and
all of them natives of South America.
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The properties of this order are very similar to those of

Crucifera, although there is little structural resemblance.

[Thop-bolum.1
TROP^'OLUM (from rporatov), a genus of plants, the

type of the suborder Tropaeoleae. It has a 5-parted calyx,

the upper lobe being furnished with a spur ; 5 petals, un-
equal, the three lower ones smallest or altogether absent

;

8 stamens, free from the base ; 3 carpels, somewhat erose,

kidney-shaped, indehiscent, furrowed, roundish ; the seed

large, filling the cell. The species of this genus, which
derives its name from the petiole being inserted into the

centre of the leaf, giving it the form of a buckler, are all

of them inhabitants of South America. De Candolle

enumerates 13 species, Don 18, and two others have been
lately added to their number. They are all climbing plants.

T. minus. Small Indian Cress or Nasturtium, has pel-

tate-nerved orbicular leaves, the nerves mucronate at the

apex ; the petals each ending in a bristle-like point. This
plant is a native of Peru, ft is one of the species of the
genus that was earliest brought to Europe, and was culti-

vated in England by Gerarde. It has however now been
nearly supplanted in cultivation by the next species. It

has deep yellow flowers streaked with orange and red.

The whole plant possesses an acrid flavour and odour
which are peculiar to this order and the Cruciferee. It is

on this account that all the species of Tropseolum have ob-
tained the common name of Nasturtium, which is the name
of a genus of plants belonging to Cruciferse. The fruit

of this plant is pickled, and eaten in the same way as

capers ; the flowers and leaves may also be eaten as a
salad. There is a variety in the gardens with double
flowers.

T. majus, Great Indian Cress or Nasturtium, has the
leaves peltate-nerved, orbicular, somewhat 5-lobed ; nerves
not mucronate

;
petals obtuse. This plant is also a native

of Peru. It was introduced into England, according to
Peter Collinson, says Smith, in the year 1686. It has
much larger flowers than the preceding, but having the
same colour and general appearance. The fruit of this,

when green, like the preceding species, is made into a
pickle, for which its warm biting character renders it very
fit. It is a plant that easily propagates itself by its own
seeds, and is at this time almost naturalized in many of
our gardens. Of this species, like the last, there is a
beautiful double variety, which is deservedly a great
favourite in our gardens and greenhouses. There is a
species between this and the last, known in gardens as
T. hybridum. It was first observed in the garden at
Stockholm, and described by Linnaeus. Its flowers are
yellow, but never mature their seeds, consequently it is

only propagated by cuttings.

T. aduncum. Hooked Indian Cress or Nasturtium, has
peltate-nerved leaves somewhat kidney-shaped, with from
5 to 7 lobes, which are mucronate ; the two upper petals
lobed, mucronate, the three lower ones smaller, fringed

;

the spur hooked, and about the length of the upper petals.
It is a native of both Mexico and Peru. It is a very tender
plant, requiring greenhouse cultivation in this country.

T. tricolorum, the Tricolor Indian Cress or Nastur-
tium, has a tuberous root ; a slender, climbing, branched
stem ; leaves peltately divided with 6 or 7 obovate entire
and cuspidate segments; cirrhose petioles, unguiculate
petals, a little longer than the rather closed, obtuse, quite
entire, permanent calyx. This plant is a native of Chili at
Coquimbo. It has a calyx of an orange-scarlet colour,
and tipped with black, whilst the petals are yellow. It is

the most showy and handsome of the species. The 7".

tuberosum, like this species, has tuberous roots which are
eaten when boiled. It is a native of Peiu.

T. pentaphyllum, the Five-leaved Indian Cress of Nas-
turtium, has 5 leaflets which are ovate or ovato-lanceolate,
entire and stalked

;
only 2 petals, which are sessile, acute,

quite entire, shorter than the calyx. This plant has tube-
rous roots, yellow petals, and a greenish Yellow calyx. It
is a native of Buenos Ayres, Monte Video, and Brazil ill

the province of Cisplatine. This plant was known in
Europe for a long time only by Lamarck's description. It
has however bfen lately cultivated in Great Britain, and
an examination of the blant has induced D. Don to consti-
tute it a new genus. The reasons he assigns for this ire
its fleshy juicy fruit and its valvate iestivafion, in both of
which points it differs from the genus Tropseolum. He
calls it Chymwnrpu* pentaphyUns.

T. azureum. Purple Indian Cress or Nasturtium, hat
the leaves 5-parted, with linear unequal 1acini* ; etjoa!.

entire, bilobed petals much longer than the calyx, with a

spur shorter than the petals. This plant was atscoverei

by Mr. Miers, and first described in his ' Travels in Chili.'

and had been previously seen by Mr. Bridges on the Ca-
rycam de Quillota, 4000 feet above the surface of the §c-a.

The plant was not however, seen in blossom in this counfr*

till October, 1842, when its successful cultivator obtains!
for it a silver medal from the Horticultural Society of Lon-
don. In the figures and descriptions of this plant publblh.il

by Dr. Lindley and Sir William Hooker in the parts of
' Botanical Register ' and ' Botanical Magazine * for De-
cember, 1842, in the one the plant possesses entire petal*,

whilst in the other it is made to possess serrated petal*.

Dr. Lindley observes with regard to this interesting plant,

that ' A few years since a blue nasturtium was placed m
the same class as a hippogriff or a unicorn, for meri t

minds were warped by theories of cyanic and xanthic

series in flowers, which it was said could not interfere wiih
each other. It was asserted that in those cases where a
pure yellow is observable in a particular genus, no blu«
could possibly be produced; and that, on the cohiran,
where a blue colour exists in a genus, yellow was expelled.

It is true that the hyacinth and aconite seemed to offV;

some difficulty in the way of these propositions, but it wa»
alleged that the so-callea yellow Of the hyacinth was a bad
green, and that the blue of the aconite was really %ioWt.
However, here is a genus ih which all the specie* previ-
ously discovered were either yellow or some colour in

which yellow occurs In manifest combination; but tht

T. azureum has no yellow at all, its blue being as perfect

as that of the Siberian larkspur.' From this we may ach-
cipate that other blue flowers will be found amongst tbe

red and yellow series, and that reds or yellows may U-
found amongst the blues.

Most of the other species of Tropaeolum have obtained
a place in our collections, on account of their handsome
and variously coloured flowers. The greenhouse specie*
will thrive in a light rich soil. For the T. azureum a
mixture of sandy loam with leaf-mould and fibry peat, not
sifted, is best. It will bear the open air in summer.
When exposed to the Open air, many of the species art
annual, which would, if protected, be perennial. Tht)
may be either propagated by seeds or cuttings, "they ar?
all climbing plants when placed near anything to support
them : if this is not done, thev become prostrate. Whtr.
grown in pots, they may be allowed to droop over the./
sides, a mode of growth which seems to suit many of thtai
very well.

TROPAIUM, Mr. Sowerby's name for a genus of Ammo-
nites [Cornu Ammoms] apparently identical with Cnot. -

talites, and consisting of those species which have thr--
whorls disconnected, such as Crioceratites Duvatlii. fTL„
MUTES.]

L'riui-t'raUtc4 Duvidlii.

TROPHIS, a small genus of plants of the natural famiN
of Artocarptse, so named from rpifm, ' to nourish,' though
the species are not very

mremarkable in this respecL Tb«
species are found both in the East and West Indie*, though
if is supposed by some that these may be generically dl*-
tinct. The flowers are dioecious

; spike lax, axiUarv
;

male, perigone 3-leaved, spreading, stamens four ; female-!
pengone 3-leaved; ovary ovate, one-celled, one-seeJed

;

stigma bifid. The species form milky trees with alternate
entire leaves. T. americana, the Ramoon-trec, is tw*ntv
feet high, and a native of the West India Island*, whtti
the leaves and twigs make a wholesome fodder for cattle
in the inland woody parts of Jamaica. The drupes arc
about the size of grapes, and have a pleasant flavour.
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T. aspera is a native of and common in all parts of India,

sometimes shrubby, but it also grows into a small crooked
tree. Its leaves are oblong, unequally serrate, and so sca-

brous, as to be employed by the natives in polishing ivory.

The berries are greedily eaten by birds. T. spincwa is

another Indian species, less common : "thorny; leaves
oblong lanceolate, towards the apex grossly serrate,

smooth ; female calyx twice the length or the ovary, and
uM«n by the natives in their curries.

TROPHY (rpoiratov, troponin) contains the same root
as the Greek verb rpivnv, * to turn or to put to flight,'

and was therefore originally a sign or memorial erected
on the spot where an enemy had been conquered or put
to flight. The custom of erecting such memorials of
victories either on the field of battle or in the capital
of the conquering nation lias been more or less common
to all nations from the most remote to the most modern
times. It was most general among the Greeks, who used
to erect trophies even after slight advantages; and it

sometimes happened that both the belligerent parties,
owing to some advantages they had gained, considered
themselves entitled to erect trophjes. It was further a
practice ampng the Greeks seldom to erect trophies in any
other place than the field of battle, and that immediately
alter the victory was gained : when an enemv had been
conquered at sea, the trophy was erected on the point of
i he coast nearest to the place where the victory was gained.
A trophy in Greece after a victory on land appears to have
onsisted pf" a trunk of a tree fixed on some eminence and
adorned with the spoils and armour of the vanquished. An
i nscription usually recorded the names of the conqueror and
t lie conquered, and the whole trophy was dedicated to some
divinity. I"t was customary not to make trophies of very
durable materials, in order not to perpetuate the disgrace of
a defeated enemy or to keep up any ill-feeling for too long
a period. But this was not always observed. After a naval
> u tory the trophy was usually adorned with the beaks of
i he captured ships ofthe enemy, and this custom wasadopted
liy the Rom ans at an early period. The Romans down to the
atter period of the republic never erected any trophies qn
the field of battle : the spoils of a vanquished enemy were
partly distributed among the soldiers, partly dedicated in

the temples of the gods, and partly applied as ornaments
:or other public buildings and places. When however the

Komans adopted the custom of raising trophies on the
held of battle, they usually consisted of more solid struc-

tures than the Greek, such as towers, columns, &c.

( Dictionary of Greek andRoman Antiquit., p. 1010, &c.)
TROPIC BIRD, Phaeton, Linn., a genus of palmipede

birds, placed by some ornithologists among the Peleca-
nid.k, and by others among the Laridjs.

This genus, so well known to navigators as the harbinger
of the tropics, is distinguished at once by the two long
lender tail-feathers, which have obtained for the species,

of which two only are recorded, the French name of Paille-

n-queue. Theirlength of wing and comparatively feeble

teet proclaim them formed for night, and they are accord-

ingly swift and untired on the wing, disporting in the air

far at sea ; and when on land (to which they do not often

retreat fpr any length of time together, excepting at the

period of nidification), perching on rocks and trees. They
larely quit the torrid zone and its neighbourhood.
M. Lesson remarks that the two species form a well-

defined artificial and purely geographical group. Their
labitual domicile in the tomd zone does not separate them
from the land; and they can reach, as they do nearly every
night, the isles and lofty rocks that serve them as a place

of refuge. Nevertheless M. Lesson met with them so

often in sea-tracts entirely devoid of land, and heard them
•*> often above his head in the calms and fine tropical nights,

'hat he thinks they should be considered as oceanic birds.

The same author remarks that sudden squalls or hurri-

canes, so frequent in the equatorial zone, often sweep these
birds beyond their natural limits; and he thus accounts
tor seeing them, as he many times did, in 30° S. lat.

The common tropic-bird. Phaeton tethereus, he says,
' semble 6tre confine dans FocSan Atlantique et s'arreter

dans les mers de Flnde.' The other species, Phaeton pha-
rucurus, he remarks, appears to belong more particularly

to the great equinoctial ocean. Nevertheless, he adds
that both speoies exist in nearly equal numbers at the
Isles of France and Bourbon. He describes the flight of
these birds as calm, quiet, and composed of frequent strokes

of the wing, sometimes interrupted by a sort of falls or
sudden movements.
Mr. Swainson, speaking of the Frigate Pelicans (TacJiy-

petes), observes that their history no less than their whole
structure is highly interesting. They are, he remarks,
truly rapacious birds, endowed with a remarkably piercing
sight, with an immense expanse and power of wing, ana
with the most determined audacity, attacking other birds
nearly of their own size, and forcing them to disgorge or
relinquish the fish they may have caught. ' We know
not,' says' Mr. Swainson, ' a more imposing sight than half
a dozen of these aerial birds soaring in mid-air, and sud-
denly falling down into the sea upon a shoal of fish that
have approached too near the surface. At other times,
during a storm, they soar to such a height, that, notwith-
standing their size, they appear but as specks in the firma-
ment : all their powers of motion, in fact, are concentrated
in the wings ; for the feet are so short and imbecile, that

when upon the ground they may be approached with
perfect ease. These birds, although common in the tropi-

cal seas, are not found beyond, and are thought to belong
to but one species. The same regions, as their name im-
plies, are inhabited by the tropic-birds (.Phaeton), whose
night, although inferior, is frequently as high as that of
the Frigate-bird : there are but two species, both having
two of the tail-feathers very long.' {Classification of
Birds.)

Mr. G. R. Gray makes the Phaetonina, consisting of the
genus Phaeton only, the second subfamily of his Pcleca-
nidtB, placing it between the Plotineemd the Phlecantnee.
(List of the Genera of Birds, 1841.)

Phaeton, Linn. (Lepturus, Msehr ; Tropicoliphus, Leach.)
Generic Character.—Bill strong, stout, hard, trenchant

compressed, convex above, dentilated on its edges, in-
clined towards the end, pointed ; nostrils linear, covered by
a naked membrane ; face feathered ; feet very short

;
wings

long ; first quill the longest ; tail short, excepting tWo very
long slender tail-feathers.

M. Lesson observes that the two species which compose
this genus are destined to live within the twenty-five de-
grees of latitude next to the equator, either to the north or
south. It is only, indeed, accidentally that they are seen
beyond the tropics of Cancer and Capricorn, and conse-
quently their presence has always been considered by ma-
nners as indicating that their ships were entering the
equatorial zone, whence the name of Phaeton, son of Sol,

given to these birds by the poetical imagination of Linnaeus.
The same zoologist, who had good opportunities of per-

sonally observing these birds, says that nothing can be
more graceful than their flight. They glide along, most
frequently without any motion of the wing, on the sus-

taining air, but at times this smooth progression is inter-

rupted by sudden jerks (saccades). When they perceive
a ship, they never fail to sail round it, as if to reconnoitre.

They ordinarily return every evening to the land, to roost

in the midst of the rocks where they place their nests.

Their food appears to consist entirely of' fish. The long
feathers of the tail are employed by the natives of the
greater part of the South Sea Inlands as ornaments of dress.

Example, Phaeton <?thereus, Linn., ' The Tropic Bird

'

of Catesby, Sloane, and others. The follovying is Catesby's
description :

—

' This bird is about the size of a partridge, and has very
long wings : the bill is red, with an angle under the lower
mandible, like those of the gull kind, pf which it is a bpe-

cies : the eyes are encompassed with black, which ends in

a point towards the back of the head : three or four of the
larger quill-feathers towards their ends are black tipped
with white : all the rest of the bird is white, except the
back, which is variegated with curved lines of black : the
legs and feet are of a vermilion red : the toes are webbed

:

the tail consists of two long straight narrow feathers almost
of equal breadth from their quills to their points.'

' These birds,' says the same author, ' are rarely seen but
between the tropics, at the remotest distance from land.
Their name seems to imply the limits of their abode ; and
though they are seldom seen hut a few degrees north or
south of either tropic, yet one of their breeding-places is

almost nine degrees from the northern tropic, viz. at Ber-
mudas ; where, from the high rocks that environ those

islands, I have shot them at the time of their breeding

:

but those cliffs beinginaccessible prevented my seeing

their nests and eggs. They breed also in great numbers
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on some little islands at the cast end of Porto Rico' (Ca-
rolina).

Sir Hans Sloane, in his ' Voyage to Jamaica,' says :
' The

5th of November we saw the Tropic -bird, or Avi* Tropi-

corum, flying very high round the ship ; they are very

easily known by two long feathers in their tails ; to me it

seems to be rather of the gull than duck kind. They are

common everywhere between the tropics, and rarely seen
anywhere else, whence they have their name.

* They are ordinarily met with first in the voyage to the
West Indies three hundred leagues off Dominica, or De-
sada, towards Spain

;
though in the third voyage we made

thither we met with one in the midway between Spain and
the Canaries, which every one wondered to see so near
Spain. (Oviedo.) I suppose this accident might have
happened when the sun was north of the equinoctial and
towards the tropic of Cancer.'

' The feathers in the tail are made use of as ornamental
by the savages in their hair and nostrils.' (Du Tertre.)

Browne (Jamaica) states that this species lives, like the
man-of-war bird, within the tropics, and resembles it very
much in make, flight, and manner of nourishment ; but
that itisseldom seen so near the shore. It breeds, he adds,
on the most desolate rocks and lonely islands, and is often
seen at very considerable distances from land.
There was a specimen in Tradescant's museum.

I'hacsmi ^therein.

The following is the description given by M. Lesson of
the other species, Phaeton phcenicuru*

:

—
Length irom the extremity of the bill to the origin of

the tail, thirteen inches, six lines ; of the bill from the
point to the commissure, three inches, eight lines; breadth
across the expanded wings, thirty-one inches. Length of
the tail, five inches ; of one lengthened tail-feather (brin)
taken at the extremity of the tail, seven inches, six lines

;

of the second and smaller long tail-feather (brin) taken
from its origin, six inches. Ten tail-feathers, without
counting the long one, which, at its origin, is enlarged like
the other feathers : the tail forms a fan. Feet, taken from
the leg to the toes, three inches. Legs white, with a light
bluish tint in some places ; webs partly black, that between
the hind toe pale flesh-colour slightly glazed with white.
Bill red, denticulated ; nostrils near the origin of the bill,

rather large, presenting forwards a canal which scarcely
extends to the middle of its length, and of a blackish tint.

Plumage satin-white : in front of the eyes a large brown
spot. The anal feathers present a great black spot in their
centre, as well as some of the feathers which approach the
body. The long tail-feathers (brin*) are red, the smallest
being of the deepest hue. The shafts of the greater quill-
feathers, of the tail-feathers, and the long tail-feathers
(brin*) are black, but towards the extremity they are
white. {Manuel.)
TROPICS (rpoTif, a turning), the circles of the earth

parallel to the equator which pass through those places to

which the sun is vertical at the solstices, bene Var

extreme boundaries of the torrid tone. The latitude erf

any spot upon either tropic is therefore the same a* thr

obliquity of the ecliptic, and the interval between tie

northern and southern tropics comprehends every p*rt cf

the earth at which the sun is ever vertical. The noctfaen

tropic is called the tropic of Cancer, and the southern Mm
of Capricorn, since the sun, when vertical at places in thr

first, is at the commencement of the astronomical sign oi

Cancer; and when vertical at places in the second, is si

the commencement of Capricornus.

TROPIDOGASTER, the name given by MM. Do-

m6ril and Bibron to a genus of Saurians (Eunoteti, b*

longing to the Iguanian lizards.

Generic Character.—Head short, triangular, obtuse v.

front. Susocular regions covered with a great number oi i*-

lygonal scales, much smaller than the other cephalic ecafrt,

and carinated, like them. A moderate occipital acutell*-

tion. Nostrils lateral, tubular. No palatine teeth. Thro*:

with two or three entire transverse folds. One or two lon-

gitudinal folds on the sides of the neck. Tympanic mem-
brane a little sunk. Anterior border of the ear subdeotiru-

latcd. Trunk very slightly depressed ; a fold of the stan

along each flank. Scales of the back small, unicarinatei

and with convex edges.; those of the belly with three can-

nations. A small dentUated crest, from the occiput to Mm
end of the tail, which is long, subcorneal, very slightly de-

pressed at its base, and surrounded with verticillatioas cf

carinated scales. Toes and claws slender. No femorsJ

pores. (Dum. and Bibr.)

MM. Dumeril and Bibron observe that three princrr*

characters establish the differences between this genus ao>

Oalluaura. These are—the femoral pores, the want of •>

longitudinal fold under the throat, and the presence of a

small dentilated crest from the nape to the caudal eotrr-

mity. Moreover, the susocular regions are furmshtc
with a great number of scales, one-half smaller than tiw

plates of the other parts of the head, the small scales of

the upper region of the trunk are uniearinated, those c'.

the lower region tricarinated, and the border of the ear n
subdenticulated

;
finally, the longitudinal cutaneous bod;-

fold from the axilla to the groin is less developed than n
Callitaura. For the rest, the genus Tropidogatter nrarn
resembles Callitaura, but it has the trunk and tail raJjSr

less depressed, and the nostrils more distinctly tubular

(Erpeto/ngie.)

On\y one species is known, Tropidogatter BlainvVit.
Locality unknown.
TROPIDO'LEPIS, Cuvier's name for a genu* «*f Sw

riaus resembling the Agama in their teeth and form. b<

uniformly covered with imbricated and carinated stilt-

Their series ofpores is very strongly marked.
Example, Tropidolepis undulata (Agatna undu/a/r

Daudin), an American species, remarkable for the whitr

cross which it has under the throat on a dark-blue grcunc.
MM. Dumeril and Bibron, who place LepidoUpit. Cu<

(Sceloporu*, Wiegm. ; Tropiduru*, in part Wagl.), anon:
the Iguanian Lizard* or Eunote Saurian*, thus charac-
terize the genus :

—

Head short, flat, rounded in front. A great occipital

scale
; great susocular plates. No palatine teeth. Brlov

the neck smooth; on each side a kind of oblique sir*.

Trunk short, depressed, with an imbricated scaling, cari-
nated on the back, smooth under the belly. Neither dew-
sal nor caudal crest. Tail stout, but little elongated, de-
pressed at its base, afterwards rounded. Femoral pores

:

no anal pores.

MM. Dumeril and Bibron observe that this genus, which,
when Cuvier wrote, comprised but a single species, Agvma
undulata, DaiuL, now comprehends nine others, all native*
of Mexico.
TROPIDOLOPI'SMA, a name given by MM. Dameril

and Bibron to a genus of Scincoidtan Lizard*, belonging
to the division Saurophthalm*. [Scincoiduns.]

Generic Character.—Nostrils opening in the middle- rt

the nasal plate; no supero-nasal plate. Palate without
teeth, with a very deep, triangular, pointed notch. Scale
carinated.

Example, Tropidolopisma Dumerilii (Scineu* atrm
its, Peron; Tiliqua Kingii and Tiliqua .Xtvpaleonu.mux,

Gray. Four varieties, one entirely black
Bibr., Erpitologie, vol. v.)

Locality.—New Holland.

(See Dum. and
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[SciNCOtDIANS, vol. xxi., p. 74.]
"~

, VigorsTROPIDORHYNCHUS, the name gjten by Mr.
and Dr. Hctrsfield to a genus of Meliphagid*
N.B. The following is Mr. G. R. Gray's arrangement of

the Meliphagid* .—
Subfam. 1. Myzomelinae.

Genera: Mysomela, Vig. and Horsf.
; Acanthorhynchus,

Gould
; Glyciphila, Sw.

Subfam. 2. Meliphaginse.
Genera : Meliornis, G. R. Gray ; Prosthemadera, G. R.

Gray ; Plilotis, Sw.
; Anthomit, G. R. Gray

;
Philemon,

Vieill. ; Phyllornis, Boie
;
Meliphaga, Lewin

; Anthochcera,
Vig. and Horsf.

;
Acanthogenys, Gould

;
Entomyza, Sw.

;

Tropidorhynchus, Vig. and Horsf.

Subfam. 3. Melithreptinae.

Genera: Plectoramphus, G. R. Gray
; Manorkina,VSaS\.\

Psophodes, Vig. and Horsf.
;
Eidopsarus, Sw.

;
Melithrep-

tus, Vieill. ; Entomophila, Gould.
Mr. G. R. Gray makes this family the fourth of the

Termiroxtres, and "places it between Trochilidtv and Cer-
thides.

TROPIDOSAURA, Boie's name for a genus of La-
cert>an Lizards, or Autosaurs, belonging to the subfamily of
Calodont Autosaurs (Leiodactyls) of Dumeril and Bibron
Algira, Cuv. ; Psammuros, Wagl. ; Psammurus, Wiegm.).
Generic Character.—Tongue not sheathing itself at the

,
moderately long, notched at its free extremity, with
-'"Dim, imbricated papilla?. Palate toothed 6r not.

xillary teeth simple, conical. Maxillary teeth
compressed ; the first simple, the succeeding ones

cuspidate. Each of the nostrils opening in a single
ate. the naso-frenal, situated under the summit of the
tral canthus. Eyelids. Membrane of the tympanum

distinct, itretched within the auricular opening. No squa-
mous collar under the neck, but a small fold of the skin

before each shoulder. Scaling of the throat, breast, and
belly composed of small, delicate, smooth lamina?, with a
ound or sub-rounded border, and imbricated femoral

Each of the feet with five slightly compressed toes,

^clotetragonal. (Dum. and Bibr.)
'. Dumeril and Bibron state that the Tropidosaurte,
small but very natural genus, easily to be distin-

led from the others which, with it, compose the group
tp/odont Leiodactyls. On one side, the Tropidosaurte,

'. their squamous tongue, their femoral pores, and the en-
tire absence of a collar, differ from the Tachydromi, whose
tongue has chevron-shaped folds, which have only inguinal
pores, and a collar of scales in front of the breast. On the
other side, this same absence of collar, joined to the
rounded form behind, and the imbricated condition of
heir ventral scales, prevents them from being confounded
ith the numerous genus of Lizards properly so called, in

h there always exists across the lower region of the
a row of large scales, and, on the belly, quadrilateral

tes more or less developed, disposed in a quincunx.
MM. Dumeril and Bibron remark that the Tropidosaura

lean in their general form both towards the lizards and
tcinks : like the last they lhave the body narrow and
rounded in appearance

;
they have no collar under the

neck, and the whole scaling of their lower region offers

the greatest resemblance to that of fishes of the carp kind;
but on observing their head, it is seen to be protected by
squamous pieces, differing but little in number, form, and
disposition from those of the cephalic shield of the lizards

properly so called, many of which the Tropidosaurce equally
resemble in their dorsal scales.

The head of the Tropidosaurs has the form of a four-
faced pyramid; their belly is flat, their back slightly

wched across, and their sides or flanks are perpendicular,
'lightly arched outwards. Sometimes the limbs are de-
veloped in proportion to the other parts of the body

;

sometimes, on the contrary, they are extremely short. The
tail is comparatively much less extended than that of Ta-
fhydromus. On the anterior extremities the first finger or
the thumb is very small ; the second is once, and the third

&nd fourth are twice as long again ; the fifth is shorter
than the second. The four first posterior toes are regularly

graduated
; and the last, attached very backward upon the

tarsus, is a little longer than the second. The tongue, mo-
derately elongated, narrowed, and divided into two flat-

tened points at its free extremity, presents behind two
other points separated so as to form a V, between which
the glottis is situated : its surface is furnished with squanii-

P. C, No. 1590.
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form papillae, except on its edges and the posterior part,
where may be seen transverse slightly angular folds!

The palate is, in general, armed with some small teeth
to the right and left of its notch. There are ten conical,
simple intermaxillary teeth

; twenty-five upper, and an
equal number of lower maxillary teeth on each side. The
maxillary teeth are straight, a little compressed, with an
obtuse summit, and divided into two or three blunt points.
The upper eyebrow is very short, and the lower, on the

contrary, very nigh ; but both are paved, as it were, with
small, angular, thick, and flat scales.

The plates that cover the upper part of the head are the
same in number, and disposed in the same manner as in

Tachytjromus. Sometimes the naso-frenal plate is simple,
sometimes it is divided in its middle in the longitudinal di-

rection of the head : there is always a first and second
post-naso-frenal. One of the upper labial plates, that
which is placed immediately below the eye, is a little ex-
tended in length, and ascends to the orbital border. Some
quadrilateral plates are applied against the upper margin
of the temple, which is furnished with rhomboidal or hex-
agonal inequilateral carinated scales, which are sometimes
intermingled with scales of different sizes.

The skin of the lower part of the neck is perfectly tense,

and the scales which cover it are equal ana very regularly
disposed, but there is a small cutaneous fold in front of
each shoulder.

Rhomboidal, carinated, imbricated scales, pointed back-
wards, and very large when compared with those of the
ordinary lizards, cover the whole of the upper part of the
body, the limbs, and the tail. They compose an upper
scaling entirely resembling that of the tropidolepids and
the proctotretes [Tropuhtri-s], genera of the fcmily of
Iiruanians. a scaling which is equally shown in :

of lizards properly so called, as well as in the i

modromus.
The Tropidosaurce are remarkable as being nearly the

only Lacertians whose lower parts, that is to say, the throat,

the neck, the breast, the belly, and the under part of the
limbs, are protected by scale's absolutely resembling those

which clothe the same regions in the greater part of the
species of Scincoidians. Granules extremely close-set

cover the posterior surface of the thighs, along the under
part of which is a series of pores. The subdigital scutella-

tions are smooth, sometimes rather thick ; they form *

single row, and are disposed like the tiles on a roof. The)

claws are moderately long, compressed, arched, and
pointed. (Erpetologie.)

Four species are recorded, all inhabitants of the Old
World:

—

Tropidotaura algira, Fitz. (Mediterranean coasts

of Africa)
;
Tropidotaura capensis, Dum. and Bibr. (Cape

of Good Hope) ; Tropidotaura montana, Boie (Java) ; and
Tropidotaura Dumerilii, Smith (South Africa).

TROPIDU'RUS, Wiegmann s name for a genus of
Saurians, placed by Mr. Swainson under the Agamider, by
Mr. J. E. Gray under the Iguanidee, and by MM. Dumenl ,

and Bibron, who have changed the name, unnecessarily as

Mr. Swainson thinks, to Proctrotretiu, under the Iguanian
lizards, or Eunote Saurians.

Generic Character.—Head subpyramido-quadrangular,
more or less depressed. Cephalic plates moderate, poly-
gonal

;
occipital, in general, not very distinct. Palatine

teeth. Neck plaited at the sides or entirely level. Tym-
Sanic membrane a little sunk. Body rounded or slightly

epressed, covered with imbricated scales, the upper one*

carinated, the lower smooth. Neither caudal nor dorsal

crest. Toes simple. Tail long and conical, or moderate
and slightly depressed. No femoral pores. Anal pores in

the males. (Dum. and Bibr.)

MM. Dumeril and Bibron state that the principal

characters which distinguish this getius from Holotropin
(Dum. and Bibr.

;
Tropidurus, Fitz. in part, Leiocephatits,

Gray), which immediately precedes it in their arrangement
reside in the entire absence of a crest on the upper part

of the body, in the non-compression of the tail, and in the

existence of pores (in the males) on the free border of the

kind of lip which closes the cloaca. The species of the

genus under consideration have not, they observe, like

the Holotropids, before each shoulder a sort of oblique

incision produced by the fold which the skin produce* at

this part. The neck is entirely rounded aim level or

smooth, or at most offers some irregular pp 111 ""' °" " H

sides. All have the palate furnished with teeth, the

Vol.. XXV.—'- It
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jaw-teeth are short, equal, compressed and trilobated for

the most part, only the ten or twelve first being rounde4
and pointed. All equally want femoral pores. The size

of the scales varies according to the species, but in all

they are surmounted with a carina, terminating most
frequently in a sharp point.

MM. Dumeril and Bibron further state that they know
none which have the scales of the belly carinated. In
some species the form of the head is that of a four-faced

pyramid a little elongated ; in others it is a little depressed
and its horizontal circumference has the figure ofa triangle

obtuse in front. The cephalic plates ace very variable in

diameter and form ; but they are always angular. There
is generally, on each susouular region a curvilinear row
greater than the other. The occipital scale is so small,

tat sometimes it is lost in the midst of the others. The
tympanic membrane is slightly sunk; sometimes the
anterior border of the ear is strongly dentilated, sometimes
only slightly, sometimes not at all. The species with a
slender body have it rounded and carry a long and conical
tail ; those whose trunk is short have it a little compressed,
and in those cases the tail is moderate and slightly flattened
at the base. The length of the limbs is nqt considerable! the
toes are simple.
MM. Duraeril and Bibron divide their genus Proc-

totretut into two groups.
1st. The Leioderes.

Species which have the neck smooth or level.

Example, Tropidurtu chilentis, nitidis, et olivaoeu*
(var. B.), Wiegra., Less., et Gam.

Locality, Chile.

2nd. The Piygoderet.
Species with the neck folded on each side : nine in

number, and all from Chile.
Example, Proetotretu* cyanogaster, Dura, and Bibr.
N.B. MM. Dumeril and Bibron remark that their genus

Proctotrelus corresponds to the division Leioltemui esta-
blished by Wiegmann in his genus Tropidurtu.
TROPPAU, a circle in the margraviate of Moravia, pro-

perly Austrian Silesia, is bounded on the north by Prussian
Silesia

; on the south-east and south by the county of
Prerau ; on the west by Olmiitz, and on the north-west by
the Prussian county of Glats. Its area is 1000 square miles,
and the population 230,000. It contains several lord-
ships, and those parts of the principalities of Lichtenstein,
Iagersdorff, and Neisse, which were retained by Austria
when the remainder of Silesia was ceded to Frederick II.
of Prussia. There are many mountains in the circle,
among the most remarkable of which are the Altvater,
4200 feet high, the Bischo&kappe, 3000 feet, and the Hun-
gerberg, with a splendid waterfall. There is only a small
portion of low and level ground ; the climate however is
temperate. The principal rivers are the Oder, the Oppa,
and the Mora. Agriculture is very limited: the chief
products are oats and potatoes, and flax is the staple of

• Jhe country. The breeding of horned cattle is neglected,
but more attention is paid to that of horses and sheep.
The country produces Iron, marble, slate, lime, and turf.
Most of the mountains are clothed with forests, yet wood
is dear. The inhabitants, who in the northern parts of the
circle are Germans, and in the south Slavonians, are
an industrious race, who very carefully cultivate their un-
grateful soil. There are also various manufactures, espe-
cially of linen and woollen cloth, some tanneries, and
paper-mills.

The principality of Treppau, which forms the southern
part of the circle, lies between the Oppa, the Oder, and

uVu 0n^ death of Caaimir
.
dul£e °f Teschen, in 1528,

i i J°
the crown of Bohemia, and was mortgaged in

J614 by the emperor Mathias to the princely house of
Ucntenstein, to which it was formally ceded in full pro-
perty m 1772. The part Bituated on the left bank of the
Oppa was indeed ceded to Prussia by the treaty of Brealau,

t ^mains the Property of the prince of Lich-
tenstein. The Austrian portion has about 80,000, and the
Prussian 66,000 inhabitant*.
TROPPAU, the capital of the principalityand ofthe eircle,

is situated in 49° 66' N. lat and 17° 53' E. long. It stands
ln
-.uPw

n
;
on the r,Sht ba"k of the Oppa, at its confluence

with t he Mora, and consists of the town and of three suburbs,
containing^altogether 11,000 inhabitants, exclusive of the
suburb of Kathennendorf, situated on the left bank of the
Oppa, which has above 3000 inhabitants. The town has

on the whole a cheerful appearance, with straight and
j

broad streets, and some tolerably large and br
squares. There are several churches, the principal <

are the Gothic church of St. Mary, the church I

belonging to the Jesuits, and that or the Minorite*. . ..

the public buildings are the theatre, the senete-houeeT th*

palace, now converted into public offices, and some otbca-
The gymnasium has a Silesian museum, a good OHin,
and valuable collections of natural history. Troppau u
the seat of all the tribunals and public offices of toe ejscir

and of the principality, and has a considerable rnerraftr-

ture of linen and woollen cloth, which are the staple art^eit*

of its commerce.
Troppau was chosen, in 1820, for the meeting of the

Congress which assembled in consequence of the revolu-

tions effected by the standing armies in Spain, Portugal,

and Naples, at which the principle of armed interrenuoa
was asserted. There were present at this Congress tbc

emperors of Austria ana" Russia, the king of PruMjia.

the crown-prince of Prussia, the grand-duke Mich**
of Russia, and the archduke Rudolph, cantinal-priaoc-

bishop of Olmiitz ; likewise on the part of Austria,Prhw
Metternich, the Aulic counsellors Von Gents, Mercy, and
Wacke ; on the part of Russia, Count Nesaerrode and
Count Capo d'Istnas t on the part of Prussia, Prince Har-
denberg and Count Bernstorff: the French ministers, Pc
le Ferronayes and Caraman ; Lord Stewart, the Engluh
ambassador at the Court of Vienna ; the Neapolitan Prtncr
Ruffo, Count Golowkin ; Prince Wolkonsky ; Prince Uen-
zikoff ; M. von Alopaus, Prussian minister ; General too
Krusemark ; Count von Zichi ; Baron Lebzeltern, and
many other diplomatic characters. The chief object of tbt

negotiations was a convention between the great powen
not to recognise any constitution which deviatedjfram thr

legitimate monarchical political system of Europe. Eng-
land and France appeared however to desire a reconcilia-

tion of the differences between Austria and Naples : thtj

both endeavoured to advocate a system of neutrality, the

bases of which were laid down in a detailed note by Loni
Stewart. Great Britain declared that it would take no
part in coercive measures against Naples: and Frun
made its accession to the alliance against Naples depend-
ent upon certain conditions, which were not agreed to to

Austria, Russia, and Prussia. The three latter po*«r>
united not to recognise the revolution at Naples, and it

necessary to use coercive measures against it, reciprocal!)

binding each other to maintain tranquillity in their do-

minions. Naples endeavoured to justify the state of thai

kingdom in an official note of the 1st of October, 1830.

which was addressed, in the name of the King of the Tat
Sicilies, to all the courts, of Europe ; but the sovereigns *
Austria, Russia, and Prussia sent a letter to the lung c.

Naples, inviting him to come to Laybach, there to appct.-

as a mediator between his people and the states turn*
tranquillity was endangered by the Neapolitan revolutkm

,

on which, King Ferdinand, with the assent of the N«»-
politan parliament, proceeded on the 13th of December
from Naples to Laybach, at which place the result of the

Congress was finally decided.
(Brockhaus, Conversation* Lexicon

f
Stein. Gm*. ; Han-

sel ; Cannabich ; Oesterreiohitcke National EacfUtpidte.)
TROU'BADOURS, the name given to those poet* in the

Romance language, or Langue 4 Qc, who lived in southern
France, eastern Spain, and northern Italy, during the
twelfth and thirteenth centuries. [Romance La.»ec*«s-]
The name is a French form, from the Provencal ' trohador.
a derivative of the verb « trobare,' ' to find,' and means an
' inventor.' The word ' Trouvere,' in northern French, had
the same meaning, and served to designate the peats oi

northern France, or of the Langue d'Oi). The Troubadours
were distinct from the Jongleurs : the former were the real

Eoets, and many of them were knights and men at nob*
irth, who occasionally occupied themselves with poetical

composition ; whilst the Jongleurs were strolling uunstreU,
who did not compose poetry, but sang the lays of the trou-
badours, and accompanied them with their musical instru-
ments, and thence derived their subsistence. Many of tba

troubadours however were skilled both in music and sing-
ing ; but those who were not, retained a jongleur in. their
service. According to the spirit of chivalry, the noble*
kept open house for all the wandering followers of war and
minstrelsy, and often requited munificently both poets nasi

musicians for their exertions to amuse then.
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It was in the south of Prance that the poetry of the

troubadours originated. That fertile region, blessed with
a genial climate, had suffered less from the irruptions of
the barbarians than the northern provinces of the king-
dom, and had retained more of its old Roman civilisation :

it hardly felt the civil wars of the Merovingian dynasty,
and escaped the devastations of the Normans : and during
the decline of the Carlovimrians it became independent of
the French crown by the revival of the kingdom of Bour-
gogne, or of Aries, and by the power of the great vassals,

counts of Toulouse and of Poitou and the dukes of
Aquitaine. At the beginning of the twelfth century the
counts of Barcelona acquired by marriage the possession of

Provence ; and the whole report bordering on the Mediter-
ranean on both sides of the Pyrenees, from the Ebro to the
Var. became subject to one dynasty, whilst the people
spoke the same, or nearly the same, Romance dialect. It

was in the twelfth century that the poetry of the trouba-
dours attained its perfection : that poetry was essentially

lyrical and mostly amorous, and was characterised by sim-
plicity, or rather paucity, of ideas, and by a strained refine-

ment of expression, and peculiarity of form, which made
it quite distinct from the classical models. In that age and
country of chivalry, every noble beauty had in her train some
admiring poet ; and every poet selected some fair lady

—

sometimes the daughter, but oftener the wife, of the noble-
man to whose retinue he was attached—for the object or
his poetical passion and the subject of his song:. It was n

poetical attachment, although it sometimes ended in a real

one: its expression was artificial. These remarks apply
generally to troubadour amatory poetry, to which how-
ever there are exceptions. The Abb€ Andres, in his ' Ge-
neral History of Literature,' passes a severe judgment upon

-' A fevt ideas turned and twisted into a thousand
is, and none of these of very happy construction, low

.llgar expressions, a wearisome monotony, and a pro-

ia tiresome— a hard and difficult versification, strange

"forced rhymes,—these arc the general characteristics

Provencal poetry.' Sismondi, in his 'Literature du
!idi de l'Europe,' speaks of it in a more favourable
aanner.

The troubadours sang also at times of loftier themes.
Some of them, who had followed the Crusades and shared
the dangers of Eastern campaigns, sang after their return

the valiant deeds of the soldiers of the Cross. Others wrote
to animate the Christian princes to deliver Palestine from
the yoke of the Moslems. Others, especially about the

time of the persecution of the Albigenses, wrote bitter

satires against the persecutors, the Inquisitors, against the

priesthood, the hierarchy, and against Rome itself. That
persecution was one of the causes of the decay of trou-

badour poetry in the thirteenth century. [
AlbigeNses.]

Many of the troubadours perished, or fled and died in

foreign lands. Afterwards Charles of Anjou, who had be-

come count of Provence by marriage with the heiress of

the house of Barcelona, having removed to Naples, took
with him many Provencal knights and ladies to grace his

new court. There they found a new language, the Sicilian

or Italian, which was rising into maturity and was well

calculated for poetry, and it became the favourite lan-

guage of the Anjou court. When, in the following cen-
tury, Queen Joanna I., being obliged to fly from Naples,
returned to Provence, she endeavoured but in vain to revive

the study of Provencal poetry ; and when, many years later,

she adopted Lotus, son of King John, and the head of the

third house of Anjou, that prince, who thus became pos-

sessed of Provence, spoke the Langue d'Oil, or northern

French, and had no taste for the Provencal. His grand-
son Rend, duke of Anjou, count of Provence and nominal
king of Naples, made in the following century some at-

tempts at reviving the poetry of the Langue d'Oc, but the

race of the troubadours was now extinct, and the only result

uf his exertions was the collecting and compiling the lives

of the old troubadours by the monks of the isles of Hyeres,

and after him by Hugues jle St. Cesaire.

At Toulouse however efforts were made to revive trou-

badour poetry. The ' Capitouls,' or municipal magistrates
of that city, established an academy called ' Del Gal Saber,'

Of ' of the gay science ;' and seven of the best rhymers of

the place, styled ' the Seven Troubadours of Toulouse,'

were placed at the head of it. They fixed upon the 1st of

nual public festival, to which theyMay for holding an annual
R»vo the name of ' Floral Games.' The first meeting was

held in 1324, and was attended by many poets from various
parts of Languedoc. Maistre Arnaud Vidal de ChSteau-
neuf d'Arri obtained the prize, and graduated as doctor
of the gay science in consequence of a song in honour of
the Virgin. [Clemenck Isaurk.] The morality of trou-
badour poetry underwent a reform under this new institu-
tion. It was forbidden by the statutes of the Academy to
recite any composition on the subject or unlawful or adul-
terous love, a frequent theme of the old troubadours. The
pageant of the ' floral games ' continued to be-held till the
great French revolution, and we believe it has been re-
vived of late years. But the old language or the trou-
badours has long since fallen into disuse, and has given
way to various patois, the Languedocian, Provencal, Poi-
tevin, and others.

In the fifteenth century Jean Nostradamus, a notary or
attorney of Provence, and father of the celebrated phy-
sician and astrologer Michel Nostradamus, published ' Lives
of the Provencal Poets,' in the compilation of which he
exhibited much credulity and want of criticism. In the
eighteenth century M. de St. Palaye, an academician and
author of the ' Memoirs of Antient Chivalry,' employed
much time and indefatigable research in collecting the
works of troubadours, which, with his own comments and
illustrations, filled about twenty-five folio volumes in MS.
From this immense treasury the Abb6 Millot extracted his
' Histoire Litteraire des Troubadours,' rather a superficial
work. At last Raynouard took the subject in hand, and
went through it thoroughly in his ' Choix des Poesies Ori-
ginates des Troubadours,' 6 vols. 8vo., Paris, 1816-21.
In the first volume he has investigated the origin and
formation of the 'langue Romane' and its grammar. In
the second volume he has given specimens of the general
style of the troubadours ; he has investigated the existence
and the institutions of the Courts of Love ; has collected
monuments of the langue Romane previous to the age of
the troubadours, and has explained the various forms of
poetical composition employed by the Provencaux. The
third volume contains the amatory poetry of the trou-
badours; the fourth their military, political, and moral
fioems. The fifth volume is a biographical dictionary of
he troubadours ; and the sixth is a kind of supplement to
the first, containing philological researches on the connec-
tion of the langue Romane with the other languages of
modern Europe which are derived from the Latin.

For the various sorts of composition used by the trou-
badours—their 'Alba,' or morning song; their 'Serena,'
their sonnet, a sort of composition which, it is believed,
they imparted to the Italians ; their ' Planhs,' or songs on
the death of a mistress ; their * Sirventes,' which were
cither satirical, political, or warlike; their 'Tensons,'
which were in the form of dialogues—we must refer the
reader to Raynouard's work. In romance or narrative
poems their literature is very poor ; and this is one marked
distinction between them and the Trouveres of Northern
France, whose poetry was chiefly of the narrative kind. A
rhyming chronicle of the war of the Albigenses, written by
Guillaume of Tudela, is one of the few narrative poems of
the troubadours deserving of mention. The number of
didactic poems, philosophical, moral, and religious, is

somewhat greater. The fragment of 'The Life of Boe-
thius,' which has been edited by Raynouard, is one of the
oldest and most valuable of the moral pieces. The ' Mys-
tery of the Wise and Foolish Virgins' is considered to be

the earliest attempt at dramatic composition in any mo-
dern lariguage. The ' Breviary of Love,' by Maitre Er-

mengau, consisting of many thousand lines, is important as

containing a view of all the learning and knowledge of
that age, with scattered notices of other troubadours : there
is also the ' Treasure ' of Pierre de Corbiac, in about 840
lines, written all upon one rhyme, in which the poet, after

giving an account of himself and his estate, makes a dis-

play of the extent of his knowledge, Latin grammar, logic,

rhetoric, music, arithmetic, geography, astronomy, the

indiction, the epact, and all the ecclesiastical calendar, a
little medicine, pharmacy, surgery, necromancy, geomancy,
magic and divination, mythology, scriptural history, the

history, true or fabulous, of several countries, the prophe-

cies of Merlin, the mysterious death of Arthur, and other

legends and fables. It is a very curious piece. It does

not appear that Maitre Pierre had read any classical

author; and indeed among the multitude of troubadour

compositions there are very few allusions to classical his-

2 Iv h
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tory and antiquities ; and those few appear to have been
borrowed from monkish chronicles and compilations. Their

few Latin quotations are from the Vulgate, or from scho-

lastic sentences. Nor do they seem to nave bad much in-

tercourse with the Moorish schools of science established

in Spain, or to have derived from that quarter any fund of

scientific information.

In the fifth volume of his work, as already observed,

Raynouard gives an alphabetical catalogue of all the poets

who appeared to him worthy of the name of troubadours,

with snort biographical notices of many of them, from the
MSS. of Provencal poetry : they are three hundred and fifty

in number. Professor Diez of Bonn, in his ' Leben und
Werke der Troubadours,' has collected further information

concerning troubadour biography, and has arranged his
* Lives ' into regular narratives, placed in chronological

order. He begins with William IX., duke of Aquitaine
and count of Poitiers, the oldest troubadour on record.

He was born a.d. 1071, went with a large force of
Crusaders to the East, narrowly escaped with his life, and
returned home to indulge in sensual pleasures, and sing of
love and also of war and its dangers. But his poems on
this last subject are lost. He is thus described or native
biographers :

* The count of Poitiers was one of the most
agreeable men in the world, and one of the greatest
seducers of women, a knight skilled in arms and the
affairs of love. He was gifted with poetry and singing,

and for a long time travelled about the world that he
might betray women.' Anecdotes of him are related by
'William of Malmesbury. Among other distinguished
troubadours there were, Bertran de Born, lord of Haute-
fort, a restless intriguing man, placed by Dante in his
' Inferno' for having encouraged the rebellion of the sons
of Henry II. of England against their father ; Arnaud
Daniel, likewise mentioned by Dante, as well as Sordello
of Mantua ; Pierre Vidal, who became mad through love

;

JaufrS Rudel, lord of Blaya, who, becoming enamoured of
the countess ofTripoli solely through reports which he heard
from pilgrims of her attractions and goodness, took the
cross and sailed for Tripoli, fell ill on board, was landed
half dead, and carried to a hostelry, where the countess,
hearing his strange story, went to see him, to the great joy
of poor Rudel, who thanked God and expired in her arms,
ana was buried with great solemnity in the church of the
Templars; Guillaume of Cabestaing, whose fearfully tra-
gical end was the result of illicit love ; Arnaud de Maruelh,
called by Petrarch the lesser Arnaldo ; Pierre d'Auvergne,
who wrote a kind of review of his brother troubadours

;

Folquet of Marseille and others, an account of whom may
be seen in the works above referred to. Tiraboschi, in his
' History of Italian Literature* (vol. iv., b. iii., ch. 2), gives
an account of the Italian ' trovatori,' or troubadours, chiefly

from a MS. collection of their works in the Este or
Modena library, written about the year 1254. Azzo VII.
of Este, marquis of Ferrara, was one of their chief patrons.
At one time the language and poetry of the troubadours
were in fashion in most of the courts of Europe. They
were the intermediate step between the old Roman lite-

rature and that of the Itahan and Spanish languages.
Among the few specimens we have of verses by ladies

addressed to their poetical lovers, a little poem of Clara
d'Anduse is characterized by much graceful elegance and
earnestness of feeling : she tells her lover that she devotes
her heart to him, and that if she were now the mistress of
her person, he who possesses it should not have obtained
it. The countess of Die expresses her unreserved affection
for her lover in terms still more explicit.

The singular institution of the Courts of Love is closely
connected with troubadour history. Their existence has
been denied by some, but Raynouard seems to have
established the fact, especially through the evidence of a
work in Latin written by Maistre Andre\ chaplain to the
court of France about the year 1170, entitled • De Arte
Amatoria et Reprobatione Amoris,' in which there arc fre-
quent references to the Courts of Love and their decisions
in matters of gallantry, and to a ' Code of Love,' which
was compiled we do not know by whom, but was quite in
accordance with the decision of the courts. These Courts
of Love were wont to assemble in various towns and ciutles
of France

; they consisted chiefly of ladies, to whom some
knights acted occasionally as assessors. The countess of
Champagne is mentioned as having held a court of sixty
ladies. The countess of Flanders, Ermengarde viscountess

of Narbonne, Eleanor of Guienne, queen of Henry IL «s

England, had each their Courts of Love, and some of their

decisions remain on record. A question having been fast

to Ermengarde concerning a lady who, being in lore weta
a knight by whom she was beloved, married another,
whether she was authorised to repel her former lover. m4
refuse him her favours—Ermengarde replied, that * the
supervenience of the marriage bond cannot exclude the
former love, unless the lady declares she will renounce
love altogether and for ever.' Again, a knight was in lent
with a lady engaged to another : to his entreaties aad
wailings she said at last that she would listen favourably

to his suit, if she should happen to lose her present lore
Soon after the lady and her lover married. The other

knight now, agreeably to a principle of the Code of Lost,
reminded the lady of her promise, arguing that she wm
now married, and had consequently lost her love. The
lady refused, saying that she was still in love with and mm
beloved by her former lover, who was now her husband.
Queen Eleanor, being applied to, said : 'We dare notdupnU
the solemn decision of the countess of Champagne, who
declared that " love cannot exist between husband anil

wife:" we therefore approve that the lady in question
should fulfil her promise.'
The Code of Love given by Mattre Andre, the origin

of which is involved in obscurity, consists of thirty -one
articles, and is quite in accordance with the spirit of the

above decisions, from which perhaps it was compiled.
' The marriage bond,' says one of the articles, ' is no legi-

timate obstacle to love with a third party.' Some of the
clauses are expressed with a kind of delicacy, and bear

evidence of being the work of a female mind, such tor

instance as these :—' Non est sapidum quod amans ab
invita sumit amante. Facilis perceptio contemptibilem
reddit amorem, difficilis eum carum facit haberi. QuiHbet
amantis actus in coamantis cogitatione finitur. Qm non
celat amare non potest. Amor raro consuevit dmvc
vulgatus. Amorosus semper est timorosus,' &c. It is eatj

to trace in the above tenets the principle and practice of
the cicisbeism or serventism of Italy and Spain m its more
refined form. Petrarch himself was well acquainted with
the poetry of the troubadours and its sentiments. Thai
the love of the troubadours was often Platonic through
either necessity or the self-respect of one of the parties, a
very probable ; that it was often not so is abundantly
proved by the records of the troubadours themselves, and
the revenge of outraged husbands is told in more than oat
fearful tale. And as Sir Walter Scott remarks, in • Ann*
of Geierstein,' vol. ii., the other troubadours who narntr
such tragical incidents bestow all their pity on the adulter-
ous lovers, and make no allowance for the provocaboe
given to the injured husband, whom they hold up to
execration. This is of a piece with their system of ethic*
A strange admixture of pious ideas with those of love U
also observable : Guillaume de Cabestaing prays the Virgin
Mary to inspire his beloved with tenderness for him

:

Hughes de la Bacheliere swears by the Holy Gospels that
he never begins to recite a paternoster without immedi-
ately turning his whole mind and heart towards his lady.

Besides the works quoted in the course of this article,
Professor Diez has written also Die Poetieder Trottba&mrt
nach gedruckten und handschriftlichen Werken drrtrlkm
dargesteUt, Zwickau, 1826 ; and Raynouard has published
Lexique Roman avec un nouveau Choix de* Pottte* Ori-
ginates des Troubadours, Paris, 1836 : we may also notice
Mrs. Dobson's Literary History of the Troubadour*,
London, 1807.

TROUT, the common name of various species of fishes
belonging to the genus Salmo. In the article Salsioxtbx
the characters of the genus Salmo and the habits of the
Salmo salar, common salmon, are described : we shall oaa
fine our remarks here to the species of Salmo known by the
name of trout.

The Bull-trout (S. enox) is a thicker fish in proportion
to its weight than the salmon : the fins and tail are much
more muscular ; the head is also larger in proportion to its

body, and the teeth are longer and stronger. This fish m
found abundantly in the Tweed and its tributaries, aad also
in some of the rivers of the Solway, as well as occasionalrr
in Dorsetshire and Cornwall. The young fish, when they
weigh not more than two or three pounds, are called fFfef-
lings. As food their flesh is less esteemed than many
others of the salmon tribe, as it is coarse (which is quite n
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accordance with their strong muscular development), and is

of a pale orange or yellow colour. In the markets they
obtain only an inferior price. The fish known by the name
of the Norway Salmon seems to be identical with this spe-
cies. They take the bait freely, and when hooked, owing

their powerful muscular structure, make prodigious
to escape. It is migratory, and attains a weight

r about 25 pounds.
The Salmon-trout (S. trutta). This, with the preceding

species and the S. salar, are the only migratory species of
•-nlmonwhich inhabit the waters of Great Britain. Next
to the salmon itself, the salmon-trout is most esteemed as
an article of diet. It has a small head, a very broad back,
a slightly forked tail ; the flesh is a pink colour, and of a
rich flavour. This fish is the white trout of Devonshire,
Wales, and Ireland ; the sea-trout, herllng, and whitling
of the SoKvay, the finnock of the north and west, coasts of
Scotland; and the salmon-trout of the London market. In

migratory habits and the time and mode of deposit-
their spawn, they resemble very much the common

Imon. The Fordwieh Trout of Izaac Walton is the sal-
lon-trout. The best in the Loudon markets are those

n Perth, Dundee, Montrose, and Aberdeen. The largest
cimen ever seen by Mr. Yarrell weighed 17 pounds.

The Common Trout (S. fario) is an inhabitant of most of
le lakes and rivers of Britain, and is perhaps, on account

its colours and form, the most lovely and beautiful
lire of its class. The variations of its tints are almost
ite ; yellow however is the predominating ground-

varying to an orange, and sometimes passing into a
: greenish black or violet, which is covered over with
k and red spots. These great variations in its colour
> to depend on the qualities of its food. Those feed-

ing on fresh-water shrimps have the most brilliant eolckir,

and have the finest flesh ; whilst those which are obliged
to live chiefly on aquatic vegetables have a much less bril-

liant colour and less delicate flesh. The average weight of
the trout is about a pound or a pound and a half; in ponds
and stews they sometimes reach a larger size, and speci-

mens have been seen weighing as much as 15 pounds

:

some of the deep pools in the Thames above Oxford yield

the finest trout. The Gillaroo trout of Ireland seems to be
nly a variety of the common trout. Several of the loughs
"Ireland produce this fish. Deformed specimens of this

imraon trout are not uncommonly taken, and might lead
i 1 lie supposition that a new species had beeu discovered.

Mention of varieties from this cause has been made by
Oliver, Pennant, and Hansard.
The Great Grey or Lake Trout (S. ferox) was first noticed

by Pennant as an inhabitant of Ulswater Lake in Cumber-
land, and Loch Neagh in Ireland. This fish attains an
average weight of 25 pounds, but specimens have been
seen weighing 50 or 60. It may be distinguished from the
last species by its great size, the large proportional size of
the head, and the square extremity of the tail in all its

stages of growth. This fish is almost entirely confined to

lakes, seldom ascending or descending rivers, and it never
migrates to the sea. It is the S. lacuttris of continental

writers; and received its present designation from Sir W.
Jardine, who, having found it in Loch Awe and other lochs

of Scotland, supposed it was a new species. He named it

feror, on account of its exceedingly rapacious habits. The
flavour of this fish is indifferent when compared with the

salmon and salmon-trout. These fish are generally caught
from a boat, and require a rod and line of great strength,
on account of their power and activity.

The Salmo salmulus, the Parr or Samlet, is sometimes
called a trout. It is the smallest of the British Salmonidse.
It very nearly resembles the young of the Salmon, and
tin y were confounded under the name of Parr till Mr.
Shaw of Drumlanrigg pointed out the fact that many of

the fishes called Parr were young salmon. [Salmonid.e.]
Some persons suppose from this that all Parr are young
salmon ; but this is erroneous, as the true Parr are found in

the rivers at seasons of the year when a young salmon is

not to be found at all. Mr. Yarrell, who has lately paid

neat attention to tliis subject, states, ' from close compara-
tive examination of specimens from distant localities, and
these with the young of others of the Salmonids, I be-
lie-, e the Parr to be a distinct fish/ This fish has various

designations in different parts of England. It is the Skeg-
ger of the Thames, and the Brandling, Fingerling, Skirling,

Gravelling, Lasping, Sparling, &c. of other parts.

The other species of Sa/mo inhabiting Great Britain are
the S. umbla, the Northern Char, and S. salve/inus, the
Welsh Char.

(Wilson's Rod ; Yarrell's British Fishes.)

TROVER (from the French word trouver, ' to find.'), the
name of a special action on the case. It was invented for
the purpose of ascertaining the right as between the plain-
tiff and defendant to the personal chattels which are the
subject of it. It is applicable to questions respecting the
right to personal chattels only. This action is maintainable
by one who has either an absolute or special property in

the chattels and also a right to possession. Thus it may
be brought either by the actual owner or an occasional

bailee, a carrier, &c, or a mere finder as against all

except the rightful owner. The declaration states the
plaintiff was lawfully possessed as of his own property of
certain personal chattels, naming them distinctly, their

amount and value ; that he afterwards casually lost them,
and that they came into the possession of the defendant by
finding, who, afterwards, converted them to his own use ;

for which the plaintiff claims damages. This form and
the fiction respecting the finding were contrived for the
purpose, by assuming a right of possession in the defend-
ant, of enabling the parties to try the bare question as to

the right between the plaintiff and defendant to recover or

retain the goods. In answer to this declaration the defend-
ant may either plead not guilty, under which plea, since
the new rules, the only question raised is the mere fact of
the actual conversion, or he may plead specially the cir-

cumstances under which, admitting the conversion, he
claims a right to detain the goods. The fact of the con-
version is proved by showing that the defendant upon
request distinctly refused to deliver up the goods, or has
destroyed them, or has assumed the right to dispose of them.
When an act of conversion has once been completed, no
subsequent act by the defendant can, as is said, ' purge the
conversion ;' that is, the right of action, having once
vested in the plaintiff by the act of conversion, will not be
divested by any subsequent act of the defendant. But
such a subsequent act, as for instance the return of the
goods, may reduce the damages to a merely nominal cha-
racter. The action is not maintainable by one joint te-

nant, or tenant in common, or partner against another,
unless in the case where the chattel has been destroyed by
the other. This rule is founded on the principle that the
po.ssession of cne is, by reason of the joint property of all,

field to be the possession of all, and therefore no act of
conversion can be said to have been committed.
The other pleas which are an answer to this action are, a

denial of the property of the plaintiff in the chattel [Pro-
perty ; Possession

;
Sale], or the statute of limitations

that six years have elapsed since the act of conversion was
committed ; or any circumstances showing that the defend-
ant has a right to detain the goods, as from having a lien

upon them, &c. [Lien ; Stoppage in Transitu.] An
inquiry into the character of these defences scarcely be-
longs to the present article, with the subject of which they
are only incidentally connected, and they have already

been fully treated on under their respective heads.

The plaintiff must prove that the nature and value of
the goods correspond to a certain extent, with the state-

ments in the declaration. If he succeeds in obtaining a

verdict, the jury may give damages to the amount of the

value of the goods, aud also such sum in addition as may
cover the amount of interest during the time subsequent

to the conversion. This action differs from the action of

detinue as being brought, to recover damages, while the

object of the action of detinue is to recover the actual

goods in specie. [Detinue.]
(Selwvn, N.P., 'Trover:' Comvn's Dig., 'Trover.")

TROWBRIDGE, SIR THOMAS. The date of the birth

of this eminent commander is not stated in any account we
have met with, but he is said to have been the son of Richard
Trowbridge, Esq., of Cavendish Street, or Cavendish Square,
London. He was brought up|in the naval service under Ad-
miral Sir Edward Hughes, in the East Indies ; was made a

lieutenant in 1780, and a commander and post-captain in

1782. After serving with approbation against the French in

India, Trowbridge returned to England in 1785. as captain

of the admiral's ship ; but he was soon afterwards sent with

Commodore (afterwards Admiral) Blankett, upon a particu-

lar service in the Indian seas. On his return from that ex-

pedition, in command of the Castor frigate, of 32 guns, with
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a convoy of merchantmen in charge, he was taken prisoner

by the French ; but while he and about fifty of his crew
were being taken home in the Sans Pareil, of 80 guns,

they were re-captured, that vessel being taken by Lord
Howe, in his great victory of the 1st of June, 1794. Lord
Howe gave the command of the Sans Pareil to Trowbridge

;

and soon afterwards the Admiralty appointed him to the

Culloden, of 74 guns, which vessel he commanded in the

victory of February 14, 1787, under Earl St. Vincent.

Having contributed materially to the success of that day, he
was sent with eight ships of the line to support Nelson in

the Mediterranean. He was with the fleet which chased
Bonaparte to Alexandria, but was prevented from taking

an active part in the battle of the Nile, August 1,

1708, by his ship running on a reef early in the after-

noon, perhaps owing to the circumstance that he had ho
chart of the bay, although the Other captains had. This
accident, observes Brenton, almost broke the heart of the
gallant captain ; but Nelson assured him that no man
could better afford to lose the laurels of the day, and said,

in a letter to Earl St. Vincent, that his services merited
the highest rewards. ' I have experienced,' he says, ' the
ability and activity of his mind and body. It was Trow-
bridge who equipped the squadron so soon at Syracuse ; it

was Trowbridge who exerted himself after the action; it

was Trowbridge who saved the Culloden, when none that

I know in the service would have attempted it ; it is Trow-
bridge whom I have left as myself at Naples ; he is, as a
friend and as an officer, a nonpareil.' The circumstances
being represented to the Admiralty, the officers of the Cul-
loden were treated like those actually engaged in the battle.

In 1799 Trowbridge resigned the blockade of Alexandria,
in which he had been engaged, to Sir Sidney Smith, and
he was subsequently engaged about the coast of Italy in

co-operating with the Russians and Austrians, and reduc-
ing fortresses on the sea-coast. Among his achievements
in that year was the capture of the castle of St. Elmo,
which the Russians had declared it would require three
months to reduce, but whioh he, with his seamen and ma-
rines, and a few Russian and Portuguese troops, took in
fourteen days. In November, 1799, Trowbridge was made
a baronet as a reward for his services. He had for some
time previously borne the rank of commodore, and on his

return to England, in 1801, he was selected by Earl St.
Vincent to be his captain of the Channel fleet, and was
subsequently made a lord of the Admiralty. In April, 1804,
he was made an admiral, and in 1805 he was sent to the
East Indies in the Blenheim, a 90-gun ship reduced to 74
guns, with a convoy of ten merchant vessels. In 1806 the
Blenheim ran aground in the straits of Malacca, and was
seriously injured ; but after repairing her in a temporary
manner at Pulo Penang, Trowbridge sailed in her, under
jury-masts, to Madras, where he Was urged to leave her,
because of her dangerous condition. His characteristic

love of coping with difficulties led him to disregard these
warnings, and on the 12th of January, 1807, he set sail for
the Cape of Good Hope. The Blenheim was last seen on
the 1st of February, near Madagascar, in a violent gale,
and exhibiting signals of distress ; and nothing was ever
discovered respecting the fate of her crew. Trowbridge
left a son and a daughter, the former, Sir Edward Thomas
Trowbridge, being also a distinguished naval officer.

(Debrett's Baronetage ; James's Naval Hittory ; Bren-
ton's Naval Hittory.)

TROY (Tpoia, Tpoi'ij, or tpota) is the name both of the
country in which the city of Troy was situated and of the
city itself. The country of Troy, more commonly called
TVoas, formed the north-western part of Mysia in Asia
Minor. In after-ages this tract of country preserved its

name, and under the Romans it formed a separate district
of Mysia. It was bounded on the west and north-west by
the Msean Sea and the Hellespont, the extent of its coast
being from the promontory of tectum on the south to the
river Rhodius, which falls into the Hellespont below
Abydos on the north. Its eastern boundary was a ridge
of Mount Ida, extending from the source of the Rhodius
to the sea-coast near the promontory of Lectum. Strabo
gives a much greater extent to the Troad, making it reach
to the river .msepus on the east, and to the CaVcus on
the south (xiii., p. 581-586); but, in taking this view,
Strabo included as subjects of the king of Troy several
states which were only his allies. (Homer, Iliad, ii.,

824, &c.)

% The inhabitants of the Troad were moat probably of

Thraeian origin. (Strabo, p. 590 j Diodoros, V. 47-49;
Herod., vii. 75.} At the time of the Trojan war fbsjr

had reached a higher state of prosperity and civilisa-

tion than their opponents the Ach&ans. There seam*
however to have been no considerable town in the distrks

except the capita), Ilium or Troy. The cities mentis— if

by Homer would seem, from the ease with which the*

were taken, to have been nothing more than village* (//_,

ix., 328, &c.).

The whole of the Troad is intersected by the luaai s»
of Mount Ida (Kat-daghi), which, on account of the

number of projections thrown out from the mala pdec
the antients compared to the insect called centipede. Two
of its summits, which bore special names, were Cotyfau

and Gargara. (/f., viii. 46, &c.)
The following were the principal places in the Troad at

the time of Strabo. Near the promontory Lectum, m s

plain called, from the abundance of salt in it Haleaiom,
were the villages of Hamaxitus and Chrysa. At the latter,

which stood on the coast, was the temple of Apollo Scnin-
thetis (//., i. 37), which wis still standing in the tisae of
Pliny. Scepsis was sd called from its having been, fm
built on thehighest summit of Ida, whence, according to

Strabo, it was removed to a spot 60 stadia lower by 8c*-

mandrius, the son of Hector, and Aacanius, the son of

/Eneas. Strabo elsewhere calls Scepsis a colony of the

Milesians. This was the spot where Aristotle and Ttaec-

phrastus collected a library, which, after passing thraagh
several hands, and suffering much damage, was removed
by Sulla to Athens. Alexandria Troas, on the coast, s
little to the north of Chrysa, was founded by Anugoaas,
whd peopled it with the inhabitants of several neighbour-
ing plaoen. According to Suetonius, Julius Caesar one*
thought of making Alexandria the capital of the Roman
empire. Herodes Atticus built an aqueduct, by which
the town was supplied with water from Mount Ida. Toe
number of splendid buildings which the town onee pos-
sessed is proved by its ruins, which still exist at Essj-smm-
bul. From Alexandria to the promontory Sigeum ( Ytn-
ithehr) the coast was called Achaium. The promontory
of Sigeum formed the southern side of the entrance to tie
Hellespont, and near It was a town of the same name,
which the Athenians took from the Mitylenssans (ax. 608).
This contest is made memorable by the prowess of Pittaeu,
who commanded the Mitylenseans, and slew in suck
combat Phrynon, the leader of the Athenians, and bytbt
disaster of the poet Alcseue, who left his shield on the
field of battle. (Herod., v. 95 ; 8trabo, xiii., p. 800.) Near
Sigeum was the Achilleum, a mound of earth supposed to

be the grave of Achilles, and honoured as such by Alex-
ander the Great and Julius Caesar. Not far to the east of
Sigeum was Rhdeteum, and near it the Aantium, or
monument of the Telamonian Ajax. The coast between
Sigeum and Rhceteum was, according to Strabo, the naval
station of the Greeks during the siege of Troy. Here is

the mouth of the united rivers of Simois and Bcasnanaer
or Xanthus. The Simois is now called Mender*-Ckai.
The principal city in Troas was Troy, in antient times
more commonly called Ilium (*rW), which exercised a
kind of sovereignty over the other towns of the country.
Its site, which has been the subject of so much diseasnoo
in modem times, is placed, according to the investigations
made on the spot by Dr. von Eckenbrecher, upon the
western branch of a range of hills extending from the
river Simois into the plain towards the river Scamander
Its citadel lay on the south-eastern side of the city.
Others, as Pococke, Le Chevalier, Choiseul Gooffier. have
traced its site a little farther north in the modern Turkish
village or Bunar-Bashi : others again have denied the ex-
istence of antient Troy altogether, or have declared it U>
be a useless task to investigate its site, since it was totally
destroyed by the Greeks, and abandoned by its inhabitants
But even this last opinion is too sweeping, since, although
Troy may have been destroyed by the Greeks, Homer, who
cannot have been mistaken on this point, clearly sue
and is borne out by Strabo, that, after the calamity thatl
Troy in the reign of Priam, it continued, at least fort_
time, to be ruled over by the /Eneadss, a branch of the
house of Priam. The city of Troy which Xerxes (Herod.,
vn. 42, &c.) and afterwards Alexander the Great visited
may have been of later origin, but it is nevertheless attested
that it was built on the site of the antient Troy. This
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town appeals to have gradually decayed ailer the time of

Alexander, and a new town of the same name was built

somewhat below the spot where the Simois is joined by
the Scamander. (Strab., xiii., p. 597.) In the times of

the Romans this Troy was regarded and treated as the

genuine antient Troy from which they derived their

descent,

The first kiiig in Troas is said to have been Teucer,

whence the Trojans are also called Teucrians. Dardanus,

one of the neighbouring chiefs, married a daughter of

Teucer, by whom he had two sons, this and Eriehthonius.

The latter became the father of Tros, from whom the

names Troy and Troas are derived. He had three sons,

one of whom, Ilus, founded the town of Ilium or Troy,

which became the capital of the country of Troas. In the

reign of his successor, Laomedon, the city was said to have
been fortified with walls by the assistance of Poseidon

(Neptune) and Apollo. Soon after this Troy was taken

by Hercules, but was restored to Priam, the son of Laome-
don, who reigned for a long time in peace and prosperity,

until his kingdom was attacked by the united forces of

the Greeks, in consequence of his son Paris having carried

off Helen, the wife of Meii.laus. After a siege of nine

years the Greeks took and destroyed the city of Troy.

This event is usually placed about the year B.C. 1184.

Alter this time the history of Troy, which until then is

horoughly mythical, is completely lost to us, although, as

Seated above, it must have continued for a con-

ile time afterwards.

i most important among the remaining towns of the

1 were Dardanus (the capital of ^Eneas), Thebe, and
bra.

the topography of Troy and its neighbourhood
m need not mention the earlier works of Pococke, Le
Chevalier, Choiseul Gouffier, Spon, Wood, Wheeler, and
others. Those who seek more complete information may
consult Leake, Travels in Asia Minor, c. 6 ; Forchhammer
in the Journal of the Geographical Society of London.
vol. xii., whose essay is accompanied by a topographical
survey of the Plain of Troy by Captain Graves, T. A. B.

Spratt, and other officers of the Royal British Navy. Von
Eckenbrecher. Ueber die Lqge des Homeritchen Ilion, in

the BJieinisches Museum fur Philologie, for 1842, p. 1-49,

with two maps, one representing the antient and another
the modern condition of the country. Compare also Strabo,

xiii.. at the beginning ; Plin., H. N., c. 30 or 33 ; Mannert,
Geographic der Qriechen und Homer, vi. 3. p. 449, &c.

;

Georgii, Alte Geographic, i. p. 1)3, &c.
Besides the celebrated Troy, there are some other towns

in antiquity which bore this name. 1. A village near
Memphis in Egypt, and near a mountain called the Trojan
mount (Touucov opof ;

Strab., xvii., p. 809). It was believed
lo have been founded by the Trojans who accompanied
Menelaus. 2. In Latium, on the spot where -(Eneas and
his Trojans landed on their arrival in Italy (Dionys. Hal.,

i. 53
;
comp. Stephanus Byz., under Tpoia, who mentions

some more places of the same name.
TROY, AMERICA. [New York.]
TROY WEIGHT. Neither the etymology nor the

time of introduction of this denomination is well known
;

the received opinion is that it took its name from a weight
used at the fair of Troyes : this is likely enough, since we
find more than one large town, the weights of which
became standards : thus we have the pound of Cologne,
'it' Toulouse, and, perhaps, also of Troyes.
That there was a very old English standard pound of

e ounces is a well determined fact ; and also that

this pound existed long before the name Troy was given
to it or another. There was also the merchants' pound of

fifteen ounces, and the Tower pound, having twelve

ounces of its own, but less than the Troy pound by three

quarters of an ounce. Though the troy pound was men-
tioned as a known weight in 2 Henry V., cap. 4 (a.d. 1414),

and 2 Henry VI., cap. 13 (a.d. 1423), the term troy was
not applied to the legal standard pound till 12 Henry VII.

a.d. 1493). The merchants' pound seems to have been
igin of Averdupois weight.

roy pound has continued to be the legal standard

the present time, though only actually used in

precious metals and stones, and apothecaries'

t had precisely the same limitation of use in

the pound of Bilver, the pound sterling, and there is

evidence that this pound was sometimes described as

divided into twenty parts called sterling shillings. The
famous statute of Henry I. (a.d. 1266) [Sterling] makes
a standard for it from the weight of ears of wheat.
The pound troy is now divided, for gold and silver, into

twelve ounce*, each ounce into twenty pennyweights, and
each pennyweight into twenty-four grains. But for

medicines, it is divided into twelve ounces, each ounce
into eight drams or drachms, each drachm into three

scruples, and each scruple into twenty grains. A cubic

foot of water weighs 75'7374 pounds troy. [Weights
and Measures.]
TROY, FRANCIS DE, was born in 1648, and was the

son of Nicholas de Troy, under whom he commenced his

studies, but, at the age of nineteen, became a disciple of

Nicholas Loir at Paris. At the beginning of his career as

an artist he painted historical subjects, which however he
partly abandoned, being more inclined to portrait : but,

on being appointed professor in the Academy, he had
to paint, according to custom, an historical picture, and
chose for his subject Mercury and Argus', which was so

highly admired that he immediately reeeived'eommissions
to paint several both sacred and profane subjects, among
which was a very fine picture for the church of St. Gene-
vieve. He likewise painted for the duke of Maine a grand
picture containing fifty figures the size of life, representing
^neas relating to Dido and her court the history of his

adventures.

Louis XIV. sent him to Munich to paint the portrait of

the Princess Anne Maria Christina, who was to be married
to the dauphin. He received the greatest encomiums for

the beautiful colouring and the delicate finishing of this

portrait, and especially for preserving the lively and intel-

ligent expression of the countenance. Both the Floren-

tine and French writers agree in commending the style and
colouring of De Troy. He died in 1730, aged 85 years.

(Pilkington, Lives of the Painters, edited by Fuseli
;

Bryan's Dictionary of 'Painters and Engravers.)
TROY, JOHN FRANCIS DE, born at Paris in 1676,

was instructed in his art by his father Francis. When
he had made considerable progress, he went to Italy,

and having studied >«t Pisa and Rome, returned to Pans,
where he acquired great reputation as an historical

painter, so that Louis XIV. conferred on him the order of

St. Michael, and afterwards appointed him director of the

French academy at Rome ; a station, which he filled with

great honour, setting a bright example to the young stu-

dents, not only by his own industry and devotedness to his

profession, but by his private virtues. He died in 1752, at

the age of seventy-six years.

The portraits of this artist and of his father, painted by
themselves, are placed among those of celebrated painters

in the Florence Gallery.

(Pilkington, Lives of the Painters, edited by Fuseli

;

Bryan's Dictionary of Painters and Engravers.)
TROYES, a city in France, capital of the department of

Aube, 86 miles in a direct line south-east of Paris, 94 miles

by the road through Provins and Nogent-sur-Seine, or 105

miles by Melun and Sens ; in 48° 18' N. lat. and 4° 5' E.
long.

Troyes was known to the antientsby the name ofAugus-
tobona (' Itinerarium Antonini') or Augustobana (\vyova-

rojiava, Ptolemy), and was the chief tow n of the Trecasses

or Tricasses, a Celtic nation, from whom it took, towards

the close of the Roman period, the name of Tricasses, Tre-

casses, Trecases, or Tricassse (for it is thus variously

written), and at a period still later that of Treca? (Gregory
of Tours), from the oblique cases of w hich the modern name
Troyes has been derived. It was plundered by the Nor-
mans a.d. 889, and in the feudal period was the capital of

the important county of Troyes or Champagne ; the manu-
factures ofthe town date from the time of Thibaut orThibaud
IV., count of Champagne (a.d. 1102 to 1152). In the civil

troubles of the reign of Charles VI., Troyes was taken by
the duke of Bourgogne or Burgundy, a.d. 1415 ; and here,

a.d. 1420, the marriage of Henry V. of England with Ca-
therine of France, daughter of Charles VI., w as concluded,

and the treaty arranged by which Henry was appointed to

succeed Charles VI. on the throne. 'Iroyes was retaken

from the English by Charles VII., a.d. 1429.

Troyes is on the left bank of the Seine, wliich flows on

the northern and eastern sides of the town : it is surrounded
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by walls, which, though antient, are in tolerably good con-

dition, and is entered by six gates. The ramparts are

planted with trees, and there are other trees at their foot,

so that the town is surrounded by a double alley of trees

:

the ditch also is laid out as a garden. There are five fau-

bourgs or suburbs. The Btreets are irregularly laid out,

and are, with some exceptions, narrow and crooked ; the

houses, many of which are of wood, are generally ill-built

;

and in fact the town has undergone comparatively little

alteration for the last four centuries : the gables towards

the streets are built of wood painted or plastered, and are

frequently adorned with coarse carving, and have dark
penthouses which overhang the shops. Vaysse de Villiers

mentions that the houses built in modern times, with a

framework of timber covered with plaster, are some of

them so light that they are built and kept in store ; and
removed when purchased to the spot where the purchaser

desires to have them fixed ; and that sometimes they are

afterwards removed bodily. The neighbourhood of the

town is pleasant:

There are three parish churches, namely, the Cathedral

of St. Pierre, St. Jean, and La Sainte Madeleine ; and five

succursal churches, or chapels-of-ease, namely, St. Nicolas,

St. Pantaleon, St. Remi, St. Urbain, and St. Nizier. The
Cathedral of St. Pierre is a fine specimen of Gothic archi-

tecture, though not equal to some other ofthe French cathe-

drals in size : the height and width ofthe nave, the beautiful

coloured windows, in good preservation,which adorn the Hide

aisles of the nave, especially three beautiful rose or cir-

cular windows, and the handsome pavement of the choir,

are among the features which attract the greatest notice.

The exterior of the church is less worthy of attention than

the interior ; the plan has never been completed : there

were to have been two western towers, but one only, 192

French feet, or about 205 English feet high, has been
erected. The church of St. Jean is remarkable for the

narrowness of the nave : it contains a fine tabernacle (a

shrine placed on the altar to contain the pyx), sculptured

by Girardon ; and a fine painting of the baptism of Christ,

by Mignard. The church of St. Remi contains a figure of

Christ in bronze, by Girardon, regarded as one of the finest

works of that sculptor. The churches of La Sainte Made-
leine and St. Urbain are considered as very beautiful, and
St. Nicolas has a handsome front. All the churches of

Troves are more or less rich in painted windows : those of

St. Nizier and St. Pantaleon are in black and white ; those

of La Madeleine are equally beautiful for colouring and for

design. Of the other public buildings, the Hotel Dieu, or

hospital, is a handsome building of the last century, re-

markable for a fine iron railing which separates the garden
or court from the street : the Hotel de V ille, or town-hall,

has a handsome stone front, the work of Mansard, adorned
with columns of black marble ; the gate of St. Jacques or St.

James, flanked by two towers and surmounted by a light

spire, is sometimes ascribed to Caesar, though it appears to

have nothing of the Roman character about it. There are

beside these the theatre, the episcopal palace, the wine-
mart, the abattoirs or slaughter-houses, the shambles, and
the gaol and house of correction.

The population of the commune of Troyes in 1826 was
25,587; in 1831, 23,749 for the town, or 39,143 for the
whole commune ; in 1836, 25,563. The manufactures of
Troyes are important, and are promoted by the distribution

of the waters of the Seine through the town, by means of

numerous canals which were constructed by Tnibaud IV.,

count of Champagne, in the 12th century : the chief arti-

cles made are cotton and woollen yarn, cotton hose,

printed cottons, dimities, tapes, and other cotton goods

;

blankets, flannel, cloth, and other woollen goods ; linens,

printing paper, playing cards, chamois and other leather,

gloves, leather breeches, hats, wool-cards and combs,
spinning-wheels, knitting-needles, agricultural implements,
furniture, musical strings, leaden utensils and wares, and
whiting. There are dye-houses, bleach-grounds, bleach-
ing-houses for wax, and tan-mills. The weaving and
knitting of hosiery, which form a principal branch of the

manufacturing industry of Troyes, are carried on by the
peasantry in the rural districts, who combine this manufac-
ture with their agricultural pursuits. The condition of the
workpeople, whether peasants or town workmen, has much
improved since the Revolution : they now obtain better

wages, are neatly and even smartly dressed, and eat meat.
There are five fain, two of eight days each. In the latter

part of the middle ages the fairs of Troyes were of
importance ; and a large portion of the trade of France wtfa
Germany and Switzerland was transacted at them. The
navigation of the Seine at the beginning of the last

tury commenced at Troyes ; but through the neglect of t

works needful to keep up the navigation, the river has cea*
to be navigable above Mery, which is many mile* bejsjw

Troyes. In 1806 a canal to follow the course of the Seise,

from Troyes to the junction of the Aube, was commenced
by order of Napoleon ; the works were suspended in L8U,
but recommenced in 1826 ; we are not aware what pro-

gress they have since made. Several important road* caa-

verge at Troyes.

Troyes is the seat of a bishopric , the diocese compre-
hends the department of Aube ; the bishop is a suffragan
of the archbishop of Sens and Auxerre. There are several

fiscal and administrative government offices ; a tribunal de
premiire instance, or subordinate court of justice ; a tri-

bunal de commerce, or commercial court ; three justice* of

the peace, with their respective cantons or districts; a
chamber of commerce, and a council of prud'hommes ; a
prison and house of correction, baths and a theatre.

Printing was established at Troyes about the middle of

the 15th century, and there were a few years since Aw
printing-offices. The public library contains 45,000 vo-
lumes and 4000 manuscripts. There are a society of
agriculture, science, arts, and literature ; two seminaries
for the priesthood ; a high school ; a free school for draw-
ing and architecture ; and a mercantile school. There are
a society of maternal charity, and four hospitals or asy-
lums, including one for the aged of both sexes and it*

poor orphan boys, and one for poor orphan girls. Tnye»
was the native place of Pope Urban IV., the son of a shoe-
maker; of Juvenal des Ureins, an historian of the nudtllt

ages ; of the brothers Pierre and Francois Pithou, and uf
Jean Passerat, all three distinguished at the revival of
learning, and the last one of the authors of 'Le Satire
Mcnippfe ;' of the sculptor Girardon, and the painter
Mignard. The arrondissement of Troyes comprehended in
1833 a hundred and twenty-two communes ; the population
in 1831 was 87,431. It is subdivided into nine cantons or
districts, each under a justice of the peace.

(Malte-Brun, Giographie Universale, Dietioimatn
Gfographique Universe! ; Dupin, Force* Productive* At
la France; Vaysse de Villiers, Itintraire Drtcnpttf dt U
France.)
TRUCK SYSTEM. TRUCK ACT. Truck, which

means exchange or barter, has come to be appropriated to
signify the payment of wages of labour in goods, and not
in money. By the truck-system is meant this mode of
paying wages, together with the mass of its tendencies and
results. The Truck Act, 1 & 2 Will. IV., cc. 36, 37. is an
act passed in 1831, which, repealing all the previous act*
passed for the same purpose, provided anew and more
stringently for the prevention of payment of wages in truck
in the departments of industry therein enumerated. The
wages of agricultural labourers and domestic servants are
exempted from the operation of the act. The evidence
published in the Report of the Select Committee of the
House of Commons appointed in the last session (1842) * to
inquire into the operation of the law which prohibits the
payment of wages in goods, or otherwise than in the cur-
rent coin of the realm, and into the alleged violations and
defects of the existing enactments,' shows that, notwith-
standing the Truck Act, the truck-system is still in exten-
sive operation in mills, factories, iron-works, collieries, and
stone-quarries in the kingdom, and abundantly illustrates
the evil tendencies of the system. These evU tendencies
will be found also ably explained in the debates in parlia-
ment to which the introduction of the Truck Act gave rise
in the years 1830 and 1831, and especially in the speeches
of Mr. Littleton (now Lord Hatherton), toe author of the
act, Mr. Hemes, and Mr. Huskisson.

It is to be observed, in the outset, that the chief part of
the evils of what is called the truck-system is incidental,
and not essential to the payment of wages in trac'k, arising
out of the power of the master over the workman, which
enables the former to use this mode of paying wages t*
defraud and oppress the latter. A master may par Oar
wages of his workmen wholly or in part in tree*, m
articles of food, clothing, &c., either by agreement, or with
only the understood consent of his workmen ; and if far
supply these articles at prices no higher than those at
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men

they are to be procured elsewhere, and study to

; the various wants of the workmen and their families,

t harm that can result is the loss to the workmen
e moral and economical lessons which the disburse-

by themselves of weekly money-wages is fitted to

supply, and the interference with the business and profits

of neighbouring retail shopkeepers; and there will always
in such cases be some advantage to set against these, so

fir U they go, evil results. Thus if some workmen would
hu>band money-wages carefully, and cultivate habits of

irudence, others would probably spend recklessly and at

alehouse what the system of payment adopted by
iters such as we are speaking of effectually devotes to

"il and proper purposes ; and if custom is thus taken
rfrom neighbouring tradesmen, better articles are pro-

I
supplied, and at lower prices, by masters who consult

onvenience and comfort of their workmen, and who
i not dependent, as tradesmen are, on retail profits. There
; indeed circumstances under which the truck-system,

practised by ,wise and benevolent masters, is a' great
benefit, without alloy of evil. Large works are carried on
in remote districts where there are no shops, or so few,

that in the absence of sufficient competition, they are both
bad and dear. These works give constant employ to a
large number of workmen, who are born, live, and 'die on
the works : the master of the works supplies them from

.stores of his own with necessaries and other articles at

wholesale prices, setting what they have against their

wages : he provides medical attendance and schools for

their children, towards which he stops small portions of
their wages ; and establishes benefit-clubs, to which he
makes them contribute in the same way : here no trades-

men are injured, and the workmen are greatly benefited
by the favourable terms on which they obtain commodities,
and by all the other benevolent arrangements of the master,
which fulfil purposes generally sacrificed where the truck-

astern is adopted. Such a case as this was supplied by Sir

John Guest's iron-works at Dowlas in Glamorganshire, an
interesting account of which is contained in Mr. Thomas
Evans's evidence in the ' Report on Payment of Wages'
(pp. 64-8). The truck-shop formerly kept on these works
was discontinued in 1831, when the Truck Act came into

operatfon. Mr. Evans says :
—

* They used to buy largely,

to keep the prices regular, and in one year they lost 3000/.

by a purchase of flour : they never raised the price : we
were then in an isolated place upon the top of a hill ; now
we have a town round us.' When notice was given, in

1831, of the discontinuance of the shop, 'the men remon-
strated, and asked us to continue it, in order to regulate

the prices.' The other arrangements for schools, benefit-

clubs, and medical attendance continue.

But it is clear that the circumstances of remote situation

and want of shops, which suggest the adoption of the

track-system, and render it capable of being used with

peculiar advantage, also imply a want of competition of

employers of labour, and difficulty for the workman to leave

his employer, and thus increase the danger of its being
n»ed to the detriment of the workmen. Where the truck-

system acts beneficially, it is owing entirely to the justice

and benevolence of the individual truck-masters. On the

character of the master everything depends. In the hands
of masters of opposite character, and under circumstances,

whether of scarcity of employment, of isolated situation,

or of combination among masters in the same business or

through an extensive district, which place the workman
more or less at the mercy of his employer, the payment
of wages in truck may be, and continually has been, and
is still extensively, used for the defrauding and oppressing

of workmen. Masters compel workmen to take goods

from them, which are supplied at a higher price than they

might be procured from tradesmen ; and the workmen's

wages are thus actually diminished in amount, while they

are still estimated at the same money-rate. They compel
the workmen to take articles of inferior quality, or more of

a particular article than they desire, which leads to their

depriving themselves of other articles that would render

iheir general condition more comfortable ; or even articles

which they can make no use of at all, and are obliged to

sell again, of course at a loss. If the masters do not

supply every article needed by the workmen, and the latter

have still to go to shopkeepers to supply these, they have
little or no money for the purpose, the masters always taking

care to stop what is due to themselves at their own prices
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out of wages ; the shopkeepers are less likely to give credit

;

and if they give it, they stand a great chance of not being
paid. In the accounts kept between masters and work-
men, the former have all their own way, and the latter are
cheated, over and above the cheating of prices : settlements
of accounts are at long intervals, and the workmen never
know exactly how they stand in their masters' books

; some
masters make it an object to have the workmen always in
debt to them, which increases their hold on the workmen.
The workman's means of comfort are diminished, his con-
dition and his character are deteriorated : he does not look
beyond the truck-shop, and his wages being absoibed by
the master, he has no means of maning provision for the
future.

These are the evil results of the truck system, and
the ways in which injury is done by it to workmen, and at
the same time to other masters who do not adopt the
truck-system, or who do not use it fraudulently, and who
cannot therefore compete in prices with those who do,
and to shopkeepers who both lose their customers, in
the articles of chief demand among the poor, and have
greater difficulty and risk in respect of payment for 1lio:-e

articles for which workmen still need to resort to them.
We shall select a few instances of these mal-practices from
the Report which has been already quoted, premising that
what, if there were no law against truck, would be always
done directly and openly, is now done by various contriv-
ances, such as tickets negotiable at adjoining shops, which
have the names of other persons over the doors, for the pur-
pose of evading the act, which however would seem to be
so worded as to be capable of covering almost every artifice

instanced in this Report. At the same time truck is prac-
tised openly and without attempt at evasion, to a great ex-
tent ; which shows that the provisions of the act, well con-
trived as they unquestionably are, are not effectual.

Three witnesses, one of whom had been himself a victim
of this injustice, relate the following transaction :—Fitly
wool-combers, in the employ of Messrs. Turner and
Mitchell, Bradford, were compelled on one occasion to take
each a piece of worsted stuff, measuring twenty-eight
yards, undyed, for which each was charged 1/. 1*. It was
agreed that 1*. a week was to be stopped out of each
man's wages, till the stuff was paid for : but at the end of
three weeks, each of them was set to a piece of work of the
value of 7s. 6rf., which was all put against each mans
debt ; and afterwards, before the debts were cleared off, 2s.

a week was stopped out of the wages. The dyeing and
finishing of each piece of stuff cost each man 4s. more,
and without that, it was neither useable

>
nor saleable.

Jeremiah Davidson, one of the men, gives evidence,
' I wanted to sell some of them to my neighbours, but
nobody would buy it or have it : it cost me 1/. Iff. and 4.«.

for dyeing, making 1/. 5.?. the 28 yards
;
they said at the

dearest, place they could go to they could get it at 8cl., and
it stood me in nearly lk/ My mistress cut it up for

frocks and petticoats ; I had some of them before, in the
same way that we had to sell to live upon ; we had not a
bite or a tack to live upon while we were working this

lather of wool extra.' (Report, pp. 23, 24.) It is an aggra-
vation of the cruelty of this transaction that the men are
prohibited by law from hawking the goods thus forced
upon them, for sale, without a licence. Davidson had
worked for these masters for rather more than two years,

and during the whole time had been subject to this prac-

tice of supplying goods and stopping wages for them.
John Fisher, working for Mr. Walker, a worsted manu-

facturer near Bradford, was paid his wages ' part in money,
and part of it in potatoes and dirt I durst not have
any objections for fear of losing my bit of work. I wanted
to take three stone of these potatoes ; he says, " Oh, three
stone will be nothing at all, you might take rather more,
it will only be settled at so much a week," and so
like he put down half a load for me.' A fortnight
after, his master wanted him to take more :

' I said, "We
have had a sufficient of them, and have been obliged to

sell eight stone of them for 2«. 3d. on purpose to raise a
bit of flour," for I had wife and child very bad in the house
at that present, and I was obliged to sell them I

had to sell them at about 2hd. and he charged 5</., and
when it was put down to me, instead of having seven stone

and a half, I had only seven stone. It was short weight,

and in that half load there was 19 lb. nothing but dirt. ... I

wanted to take them the first time by my two hands, this
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way (describing it), and young master said, " We do not
allow it in that way

;
you must take them this way." I

wanted to take them without the dirt, and he gave me a
shovel and said I must take them up with that ; and there

was 19 lbs. of dirt.' (Report, pp. 15-17.) Fisher had been
in the workhouse before being in Mr. Walker's employ,
owing to want of employment. The inability to get work
elsewhere made him stay with Mr. Walker.

William Morgan, a miner and collier in Monmouth-
shire, relates that in the Abercan works, the workmen
select what goods they want, and get an order on another
part of the shop for the money to pay for them. ' We
must not take the money away, but pay it all back there

;

not even one penny to nave a pennyworth of balm ; and
if we want a penny or two to pay any man whatever, we
must sell some of these things and lose a penny upon the
article : if we want a quarter of potatoes from a huckster,
we must sell some of the articles I have been forced
to buy potatoes with shop things, and pay my lodg-
ings with shop things ; and I was not looked on in

my lodgings, because I had no money to pay them. I

lodged at a baker's house, and I was obliged, to bring cur-
rants to him to pay the rent, and lose Id. in the pound.'

(p. 108.) We select the following cruel example of the
working of the system from the evidence of Mr. Pritchard,

clerk and cashier in iron-works in Monmouthshire :—It is

the case of a workman ' whose child died ; he could get
no money ; there was nothing to be had at the works ; he
asked for money and it was denied him, but if He chose
to take goods out of the shop he was welcome ; that was
the answer, that he might take goods out of the shop, and
bury his child ; and he was obliged to take goods up and
sell them in order to bury his child.' (p. 113.)

Mr. Shepherd, a grocer and draper in the island of Port-
land, where the truck-system is universal, says it frequently
happens that quarrymen in full work find themselves un-
expectedly in debt to their employer, when they have a
settlement of accounts, according to the custom of the
place, at the end of six months. He mentions an instance
of a man who, expecting to receive 57., found himself
brought in 10*. in debt. (p. 115.) The Rev. F. D. Perkins
of Sowe, near Coventry, gives the following evidence :

—

' They do not know how their account is going on, and
they overrun it, sometimes without meaning to do so ; that
is, the poor people cannot read, the account is kept by the
master, and the workmen have books. I have seen these
books, purporting to be a list of the articles which they
have had, but it was impossible to understand it, for the
accounts are kept in hieroglyphics. I have said to a man,
" How does your account stand ?" and he has said, " I do
not know." " What does this mean ?" I have said : " I do
not know." .... The account appears to be kept in a way
that the master can alone tell what it means; the men are
not at all aware of what they are spending.' (p. 141.)
The following are instances ot the amount of profits

realized by the practice of truck. Mr. Oldfield, clerk to
Messrs. Stainton and Jones, solicitors, Chorley, Lancashire,
states that * the whole of the mill-owners in Chorley, with
the exception of one in the cotton-trade, are in the habit
of getting something like 50 per cent, out of the shop.'
(p. 84.) Autey, a hosier, at Bradford, estimates the profits
made by the truck-masters about Bradford at 25 per cent,
on the goods they supply. « 1 will give you the instance
of a person living three miles from Shipley, at Idle : . . . .

she can purchase goods in Idle at 5*. in the pound less
than she can at the shop ; when she has to take them out
for work, she pays 4d. to 6rf. per stone upon flour, Id. per
pound upon sugar, 2d. per pound upon tea and oatmeal,
cheese, bacon, and other articles in the same ratio.' Two
miners from Monmouthshire state that they would rather
receive 15*. a-week in money, and could do better with it
than their present nominal wages of 1/. paid in truck.
(Evidence of IV. Morgan, p. 108, and of Howard, p. 110.)
Mr. Shepherd, of Portland, is asked, with reference to
the quarry-masters of that island : • What do you suppose
the profits of the employer to be per cent, on the supply
of the articles?—I should say from 15 to 20 per cent.'
'Have they ever run as high as 25 or 30 per cent.?—

I

cannot say that; I think they do.' (p. 116.) Mr. Shepherd
produced bills in which Portland quarrymen are charged
60*. and 65*. for a sack of flour, which is bought at Wey-
mouth and imported into Portland for 49*.
These are a few instances selected out of the many con-

tained in the very interesting Report of the Select Conv
roittee on the Payment of Wages of the evils of the trwcl-
system. The reader is now in a condition to compare the
evil tendencies of the payment of wages in truck with zW
tendencies for good. It is to be feared, from the nature of

the case, that the number of masters who will use it to Ux
injury of their workmen will preponderate greatly over the
number of those who will use it for their benefit ; and th*

results realize this apprehension. The cases in which, villi

good masters, it is capable of being turned to the d^trrlnt
advantage of the workmen are, after all, necessarily verr
few ; and in these cases the good may always be effected
by shops kept by persons other than the master, who are
brought there by him, and who are necessarily, from the
custom which is within the master's control, amenable to
his influence. Besides, shops will be found in a short time
where they are wanted. Generally, where the system »
practised even by good masters, there will be duaavaatap
as well as advantage. Where the masters who practise it

are not benevolent and just, the evils to which it may be
turned are those that we have described and exemplified

.

and the power which the master possesses over his wjikiaea,
the profit which he may make by using truck fraudulently
and oppressively, and the abundance of labour in propor-
tion to employment which generally exists in a country
considerably advanced in civilization, combine to produce
extensive evil from the truck-system. And the evil alway*
increases with the increase of other evils which fall hardest
on the labouring classes,—with a crippled tiade and de-
clining 'manufactures, which at the same time that they
diminish masters' profits and make work more difficult to

be obtained, increase the inducement to the master to re-

sort to the truck-system, and diminish the power ot' U»
workman to withstand it. Thus in periods of distress

when truck prevails most, it reacts and increases the

evils of the distress, aggravates the evils of the condi-
tion of the working-classes, and adds to their diaaffectioa.
Excitement against the truck-system was mingled ia the
Luddite riots of 1813 ; and there is evidence in the Report
to which we have so frequently referred of its having bed a
share in the late riots in the mining-districts of Monmouth-
shire (Evidence of Phillips, p. 76, and of W. Alurgax.
p. 110), and of its having been a chief cause in producu*
riots among the nailers of Dudley in the spring of the pre-
sent year (1842). (Evidence of Lewis, p. 52.)
We have no hesitation therefore in advocating the pro-

hibition of payment of wages in truck; and we do net
think that much benefit would be derived from a plan
recommended by one or two witnesses before the Coa»-
mittee, in lieu of total prohibition, which we will give ia

the words of one of them, Mr. James Smith, of Deanston
' If any law could be formed to have it done by licence,
that the master should be licensed to supply the people bj
truck, under certain regulations as to the mode by whici
it should be done, and that it should be brought by toot
simple process under the review of some of the local court*
either the sheriff or quarter-sessions, or the ordinary meet-
ings of justices, it would be very beneficial '

( p. 71

.

(See also the Evidence of Mr. W. Dixon, p. 80. ) The gwd
to be derived under certain circumstances from a truck-
shop kept by the master, may, as we have alreedy ob-
served, be always derived, with the master'* aid, from
a shop kept by some one else ; and we cannot concave the
possibility of a licensing system which would be proof
against all the means of evasion to which truck-master*
may and will resort. It is right to add that the two wit-
nesses whom we have quoted are both from Scotland,
where a law which gives tradesmen a power of arrestm
wages in the hands of masters for workmen's debts, ans
which is found very grievous to the working-classes. »ho
are encouraged by tradesmen to contract debts and the™
persecuted with this law, renders the truck-system a relief
from the oppressions of tradesmen, and gives it a peculiar
and local value.

There have always however been found persons to con-
tend against any legislation whatever on this subject ; and
it will be well to consider briefly the argument by which
the opinion of such persons is principally supported.

Legislation against truck is often condemned as an ia-
terference with the rate of wages, which is governed bj
certain natural laws, and which the legislature caan>.~*
attempt to regulate without doing mischief. But there n
an obvious distinction between the rate of wages, and
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jng and oppressing his workmen, and
nables him actually to lower wages while, preserving
liem at the same money-rate, he does not appear to do so.

bject of legislating against truck is not to interfere

he natural laws which govern the rate of wages, but
itect the powerless workman against t he master who
increase his own profits fraudulently and at his ex-

e, and to secure to him the advantages to be derived
om the regular receipt of money-wages and the manage-

ment of his own expenditure. It is legislation, not to
determine the contracts which shall be made between
master and workman, but to secure the latter the fulfil-

ment of the contracts by the payment of wages in full and
in money. This distinction was forcibly put by Mr. Hus-
kisson, in his speech on Mr. Littleton's bill, on the 5th of
July, 1830,—one of his last speeches. ' Why should the
legislature not do towards the poor and helpless part of
tht community what it had ever been the policy of the
law to do towards all those who were unable to protect
themselves? It was the duty of every state to ensure the
fulfilment of contracts, in the sense in which those con-
tracts were made. There were many instances of the
legislature doing this, as well as instances of its inter-

ference for the protection of those who could not protect
themselves, or who perhaps could protect themselves, but
were induced by the acts of others to make improvident

What, for instance, was the act which related to

ng of money upon annuities? That act was
j not for the protection of persons who were obliged

> sell their labour for whatever they could obtain for it,

for the protection of the most helpless, the least

[formed, the most friendless part of society, but for the
itection of those who might be obliged, from circum-

ances, to have recourse to money-lenders. That act

provided that every contract should be void unless the
payment, contracted for in money, should be actually paid
in money. Why then should we not extend the same

ection to those who had no friend to guide them, and
• looked up to the legislature as their shield against the

tortion of those who regarded only their own advantage,
J never thought of the sufferings and affections of those
Horn they employed.' (Huskisson's Speeches, vol. iii.,

. 626.)

The following is a summary of the Truck Act, often

known as Mr. Littleton's Act, which was passed in 1831.

It declares all contracts for hiring of the artificers after-

wards enumerated, by which wages are made payable
wholly or in part otherwise than in the current coin of the

realm, or which contain regulations as to the expenditure,

of wages, to be illegal, null, and void. All payment of

wages is to be in money entire ; and any payment of wages
in goods is declared illegal. Wages which have been paid
otherwise than in the current coin of the realm are made

verable ; and in an action brought for the recovery of

-D as, no set-off is to be allowed for goods given in pay-

ent of wages, or for goods sold at any shop in which the

aployer has an interest. Employers are denied an action

in return against artificers for goods which have been sup-

plied in payment of wages. If workmen or their wives

or children become chargeable to the parish, overseers

may recover from their employers wages whic h have been
earned within three months previous, and have not been
paid in money. The penalty on employers making the

illegal contracts or illegal payments of wages, to be for the

first offence a sum not greater than 10/. nor less than 5/.

;

for the second a sum not greater than 20/. nor less than

10/. ; and the third offence is declared a misdemeanor
;

and the employer who has been convicted, to be punish-

able by fine within the discretion of the convicting magis-

trates, but not in a sum greater than 100/. The convict-

ing justices are empowered to award a portion of the

penalty, which shall never exceed 20/., to the informer.

The penalties may be sued for and recovered by any one

before two justices of the peace having jurisdiction in the

county, riding, city, or place within which the offence has

been committed. No justice of the peace being engaged
• of the trades or manufactures enumerated in the
• the father, son, or brother of such person, shall act

istice of the peace under this act ; and provision is

for county magistrates taking the place of borough
' rates thus disqualified. Justices are empowered to

! attendance of witnesses. Power is given to levy

the penalties by distress. A member of a partnership u
not liable personally for the offence of his partner, but
distress may be made on the partnership property. The
19th clause thus enumerates the artificers to whom the act
relates:—'artificers employed in or about the making,
casting, converting, or manufacturing of iron or steel, or
any parts, branches, or processes thereof, or in or about
the working or getting of stone, salt, or clay ; or in or
about the making or preparing of salt, bricks, tiles, or
quarries ; or in or about the making or manufacturing of
any kinds of nails, chains, rivets, anvils, vices, spades,
shovels, screws, keys, locks, bolts, hinges, or any other ar-

ticles or hardwares made of iron or steel, or of iron and steel

combined, or of any plated articles of cutlery, or of any
goods or wares made of brass, tin, lead, pewter, or other
metal ; or of any japanned goods or wares whatsoever ; or

in or about the making, spinning, throwing, twisting,

doubling, winding, weaving, combing, knitting, bleach-
ing, dyeing, printing, or otherwise preparing of any wool-
len, worsted, yarn, stuff, jersey, linen, fustian, cloth, serge,

cotton, leather, fur, hemp, flax, mohair, or silk manufac-
tures ; or in or about any manufactures whatsoever made
of the said last-mentioned materials, whether the same be
or be not mixed one with another, or in or about the
making or otherwise preparing, ornamenting, or finishing

of any glass, porcelain, china, or earthenware whatsoever

;

or any parts, branches, or processes thereof, or any mate-
rials used in any of such last-mentioned trades or employ-
ments ; or in or about the making or preparing of bone,
thread, silk, or cotton-lace, or of lace made of any mixed
materials.' Domestic servants and servants in husbandry
are exempted from the act. The 23rd clause declares that

nothing in the act shall prevent the supplying to artificers

of medicine or medical attendance, of fuel, materials, tools

or implements to be used in his trade or occupation if a
miner ; or of hay, corn, or other provender to be consumed
by any horse or beast of burden, or the letting to any arti-

ficer the whole or part of any tenement, or the supplying
of victuals dressed under the roof of any employer and
there consumed ; and making deduction of wages on any
of the above accounts, or on account of money advanced,
' provided always that such stoppage or deduction shall

not exceed the real and tine value of such fuel, materials,

tools, implements, hay, corn and provender, and shall not
be in any case made from the wages of such artificer unless

the agreement or contract for such stoppage or deduction
shall be in writing and signed by such artificer.' The in-

terpretation clause (25th) gives a most extensive meaning
to the word contract : ' Any agreement, understanding,

device, contrivance, collusion, or arrangement whatsoever
on the subject of wages, whether written or oral, whether
direct or indirect, to which the employer and artificer are

Earties or are assenting, or by which they are mutually
ouud to each other, or whereby either of them shall have

endeavoured to impose an obligation on the other.'

Such are the provisions of the Truck Act. Well adapted,

as it would appear, for the purpose of protecting the work-
man against this species of oppression by his master, it is

yet extensively violated and evaded. The attention which
has lately been called to this subject by discussions in par-

liament, and by the Report of the Committee whose inves-

tigation of this subject has been the first ever instituted by
the legislature, will probably have the effect of inducing

the government to appoint "inspectors to secure the effec-

tual carrying out of the act.

The evidence published by the Select Committee on
Payment of Wages shows that the truck system is practised

extensively in the cloth manufactories about Bradford in

Yorkshire ; in the mills in Lancashire, especially about
Bury ; in the nail-trade at and about Dudley in Stafford-

shire, where it is carried on principally by a set of men
called factors or loggers, who are middlemen between the

nailoi-s and the nail-ironmongers (see the interesting evi-

dence of Mr. Lewis, pp. 51-64) ; in the collieries ami iron-

works of Monmouthshire and Glamorganshire ; in the stone-

quarries of the Isle of Portland, where the usual time for

settlement of accounts is six months, and sometimes ac-

counts are not settled in twelve months or eighteen months

(see the valuable evidence of Mr. Shepherd, pp- 113-91

;

and in the agricultural counties of Devon, Dorset, and

Somerset, among the farmers, to whom the present act does

not apply, but whom there does not appear to he any

proper reason for excepting from legislation against truck.
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(See the evidence of the Rev. C. E. Walkey, of Laurence

St. Clyst, Devonshire.) The Rev. W. Ferguson, of Bicester,

Oxfordshire, gives evidence as to the practice prevailing

in his neighbourhood of paying the agricultural labourers

at public-houses in which the farmers have an interest, on
Saturday nights, and often even on Sunday mornings.
' The consequence is that they are indirectly compelled to

drink ;
theycannot sit in the public-house doing nothing

'

(p. 106). This is virtually a lorm of truck, and a very per-

nicious one. The witness adds : ' It is one of the finest

agricultural districts in England, but 1 am bold to say that

I never met with the labouring classes in such a state of

ignorance and immorality. I have lived several years at

Newcastle-on-Tyne, where manufactures abound, but I

never had an opportunity of seeing anything to be com-
pared with the state of things in Oxfordshire ' (p. 167).

The truck system prevails extensively in Scotland both in

agricultural and manufacturing districts.

The evidence goes to show that in Yorkshire and Lan-
cashire, where truck is practised, it is chiefly among the

smaller manufacturers and in the villages ; but it occurs

also in large towns and with wealthy firms. The factory

in which the instance we have cited of the cloth goods
forced on fifty woolcombers occurred is described as a
large concern. In Dudley very few head nail-ironmon-

gers practise it. (Evidence of Mr. Lewis, p. 57.) It is

practised very generally in large iron-works in Monmouth-
shire and Glamorganshire. The evidence shows also that

the practice of truck has been on the increase during the
last six or seven years, during which time there has been a
steadily increasing depression of trade and manufactures.
The spread of truck is a sign of a depressed condition
of trade and manufactures ; but it is a sign which has
evil effects of its own, and which it is right that the
state should interfere to get rid of. It makes the prevailing
distress fall more hardly than it otherwise would on the
workman, who is robbed to relieve the master.

TRUE. (Astronomy.) This word is used in a somewhat
technical sense. The place which a star or planet
appears to occupy in the heavens is not called its true

place, but that which it would occupy if the effects of
refraction, parallax, &c, were removed, that is, if the spec-
tator saw from the centre of the earth, and without the light
passing through any refracting medium.
TRUFFLE. [Tuberace*.]
TRUMAN, REV. JOSEPH, B.D., an English theolo-

gical writer of the seventeenth century, whose works have
been long neglected and generally forgotten, and of whose
persona] history very little is known, was born in April,

1631, probably at Gedling in Nottinghamshire, though
another account says at Stoke in the same county. His
family was of respectable station, and his father appears to
have at one time filled some public office. He himself,
after beginning his school education at Gedling, under the
minister of the parish, Mr. Lawrence Palmer, who
was a person of considerable learning, was removed to
the free school at Nottingham, and thence proceeded to
Cambridge, where he was admitted a pensioner of Clare
Hall. All that is known of him after this is, that having
finished his studies at the university he was inducted into
the living of Cromwell, that he was ejected for refusing to
read the Book of Common Prayer soon after the passing of
the Act of Uniformity (in 1662), that he then resided for
some years in Mansfield, and that he died after a short
illness in the house of a friend at Sutton in Bedfordshire on
the 29th of July, 1671.

Truman is the author of three small theological treatises :

' The Great Propitiation,' published in 1660 ; ' An En-
deavour to correct some prevailing opinions contrary to
the Doctrine of the Church of England,' in 1671 ; and ' A
Discourse of Natural and Moral Impotency,' the same year.
All these performances are held by his admirers to display
extraordinary powers of ratiocination; but the last is

looked upon as his best work. A new edition of it,

with a ' Biographical Introduction by Henry Rogers,' was
published at London, in small octavo, in 1834 ; and, what-
ever may be thought of its right to the rank claimed for it

by its modern editor, it certainly deserved to be rescued
from oblivion, were it only as a contribution to the history
of English metaphysical theology. It is described by Mr.
Rogers as ' being the first systematic and elaborate attempt,
not so much to establish the doctrine of man's moral in-
ability (still less the doctrine of moral necessity generally),

as to illustrate the wide distinction between that and na-

tural inability, to reconcile the former with the
human accountability, and to vindicate it from the

_

cious consequences which some of its advocates, and aJB tt%

opponents, would feign [fain] attach to it.'

Truman was a hard student, and was distinguished far

his profound and varied learning. One of his

studies was English law : he is fond of introducing a I

illustration in his metaphysical expositions and dedtt
With all his sharpness of intellect however, it is ad
that he had very little perception of anything out of far

province of mere logic. His style is singularly ragged
and inartificial, to the extent of being sometime* naanV
inexplicable upon any syntactical principle. Tboofk
puritanical in the general complexion of his theology.

Truman is said to have regarded many of the points trpc*

which his party took their stand in opposition to the esta-

blished church as sufficiently insignificant ; he evinced tm
conscientiousness by the sacrifice he made in giving up
his living rather than comply with all the demands of the
law ; but after he thus became what was called a noncon-
formist, although when opportunity served he was always
ready to preach to those of his own way of thinking, be
continued, we are told, usually to attend the services of the
establishment ; nor did he drop his intimacy with any of

his old friends among the clergy. Among his particular

associates are mentioned, besides Baxter, Stillingfleet and
Tillotson, the latter of whom had been his fellow-student

at Clare Hall. For these particulars we are indebted to

the memoir of Truman by Mr. Rogers, who has col-

lected all that is to be found respecting him in Cahnrr*«
' Account of the Ejected Ministers ;' Nelson's ' Life at

Bishop Bull ;' and other sources of information.

TRUMBULL, SIR WILLIAM, a diplomatist and states-

man of some eminence, and, during the reign of William
III. for some time secretary of state, was born in 1638, at

Easthampstead in Berkshire. He was the son of William
Trumbull, Esq., of Easthampstead, who represented Berk-
shire in parliament ; and his grandfather, who had tor

same names, was one of the clerks of the privy council m
the reign of James I., and envoy to the court of Bruateb
from that king and from Charles I. He was brought
up at a school at Oalringham, and afterwards went to 8L
John's College, Oxford, but afterwards became a fellow of

All Souls' College. He took the degree of LL.B. in 1655),'

and of LL.D. in 1667. In the interval between these t«o
degrees he had travelled in France and Italy. After takinc
the degree of LL.D. he practised as an advocate in Doctors
Commons, and enjoyed an extensive practice. In 1671 br
was appointed chancellor and vicar-general of the dioceae
of Rochester, and in 1672 he obtained the reversion of the
clerkship of the signet, then held by Sir Philip Warwick,
which came to him on the death of the latter in 1682. In

1683 he accompanied Lord Dartmouth to Tangier in thr-

capacitv of judge-advocate of the fleet ; and on his return

to England he was knighted, and in November, 1683, teat

as envoy extraordinary to the court of France.
' He was sent envoy to Paris,' says Burnet, * on Ltml

Preston's being recalled. He was there when the edict oi

Nantes was repealed, and saw the violence of the persecu-
tion, and acted a great and worthy part in harbouring
many, in covering their effects, and in conveying over
their jewels and plate to England, which disgusted the
court of France, and was not very acceptable to the court
of England, though it was not then thought fit to disown
or recall him for it. He had orders to put in memorial*
complaining of the invasion of the principality of Orange,
which he did in so high a strain, that the last of them wu
like a denunciation of war.' Trumbull was recalled from
Paris in 1686, when James II. had thrown off the mask
from his designs to establish popery in England with the
aid of France ; and he was then sent by James II. as am-
bassador extraordinary to the Ottoman Porte. He remained
at Constantinople until 1691, the revolution having occurred
while he was there. On his return to England he was ap-
pointed a lord of the Treasury ; and in May, 1695, secretary
of state. He was also governor of the Turkey Company.
He resigned the secretaryship of state in December, 1697,
and retired to Easthampstead, to pass the remainder of his

days in quiet. At the time of his withdrawal from pubSe
life, he represented the University of Oxford in puis.
ment. Lord Hardwicke says, in a note to Burnet's ' Hastccy
of his Own Times ' (vol. iv., p. 366, ed. 1833), • Secretary
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Trumbull resigned about this time in disgust with the lords

of the regency, who, he said, had used him more like a
footman than a secretary.' A similar account of the reason
of his retirement is given in the ' Shrewsbury Correspond-
ence.'

Sir William Trumbull occupies a place in literary as well

as political history, and has the distinction of having aided
Dryden with his counsel while he was engaged in trans-

lating the ' ^neid,' and of having been the first to recom-
mend to Pope the translation of Homer. Dryden thus
gracefully mentions him in his ' Postscript to the ^Eneis

:'

• I must also add, that if the last iEneia shine among its

fellows, it is owing to the commands of Sir W. Trumbull,
one of the principal secretaries of state, who recommended
it as bis favourite to my care, and for his sake particularly

I have made it mine ; for who could confess weariness
when he enjoined a fresh labour ? I could not but invoke
the assistance of a muse for this last office :

' " Extremum hune Arethusa -

Nejfet qui* carmina Gallo."
(Dryden a IVvrttt, by Scott, toL xv„ p. 190 )

Pope's father lived at Binfield in Windsor Forest, in the
immediate neighbourhood of Sir William Trumbull's
place at Easthampstead ; and here, as is well known,
Pope's boyhood and commencing manhood were passed.

The old retired statesman and the young poet were almost
inseparable companions : they read the Greek and Roman
authors together, and were in the habit of riding with one
another three or four times a week, and latterly every day.
The first of Pope's pastorals was addressed to Sir W. Trum-
bull:

—

* Yon that, too wise for pride, too good for pow'r.
Enjoy the glory to bp great no more.
And carrying with yon all the world can bout.
To all the world illustriously are loat

!'

When Pope went to London in 1705, he corresponded
with 'the amiable old statesman.' Some of the letters

which passed between them are printed in Pope's works
(Roscoe's edition, vol. viii.). Pope in 1709 published some
specimens of translations from Homer, which he had pre-

viously communicated in manuscript to Sir William Trum-
bull. The latter wrote to him {April 9, 1708), ' I am con-
firmed in my former application to you, and give me
leave to renew it upon this occasion, that you would pro-

ceed in translating that incomparable poet, to make him
speak good English, to dress his admirable characters in

your proper, significant, and expressive conceptions, to

make his works as useful and instructive to this degene-
rate age as he was to our friend Horace, when he read him
at Praeneste

:

• •• Qoi quid alt pnlehrum , quid tnrpe, quid utile, quid son."

'

(rope's Want, Boaooe's edition, vol. Tin., p. 5.)

When Pope visited Binfield to bid it adieu before tak-
ing up his residence at Twickenham, he found Sir William
Trumbull dying, and parted from him, as he wrote to his

friend Mr. Blount, ' as from a venerable prophet, foretelling

with lifted hands the miseries to come, from which he is

just going to be removed himself." Sir William Trumbull
died on the 14th of December, 1716, aged eighty years.

Burnet says of him, that ' he was the eminentest of all

our civilians, and was by much the best pleader in those
courts, and was a learned, a diligent, and a virtuous man.'
Pope's character of him in his ' Epitaph on Sir William
Trumbull ' is well known :

—

* An honest courtier, yet a patriot too.
Just to his prince, and to his country true :

FIU'il with the sense of age, the fire of youth,
A scorn of wrangling, yet a seal for truth ;

A generous faith, from superstition free

;

A lore to peace, a hale of tyranny

:

Such this man was. who now, from earth removed,
At length enjoys the liberty he loved.'

TRUMBULL, JOHN, an American painter, was the son
of the governor of Connecticut of that name. He took an
active part in the war of independence, and after the peace
came to England, with a view ofperfecting himselfas a pain-
ter under West, in order to carry into execution a favourite
design ofpainting a series of pictures of the principal heroes
*nd events of the Revolutionary war. He completed many
of these pictures, and several of them have been engraved.
The first of this series painted by Trumbull was the Battle
of Bunker's Hill, in which General Warren was killed : it

was engraved or being engraved by the celebrated J. G.
Muller at Stuttgart, in 1796. The death of General Mont-
gomery, another of the series, was engraved by the Danish
engraver F. Clemens, in London, in 1798 : it is considered
Clemens's finest plate. G. Ketterlinus, at St. Petersburg,
commenced copies ofboth these plates, but their completion
was interrupted by his death in 1803. Valentine Green also
scraped in mezzotint a picture by Trumbull of Washington
standing on the sea-shore, with a black in the background
holding his horse ; and likewise a portrait of Washington.
A very fine standing half-length portrait -of Washington
was engraved by J. Cheesman, after Trumbull. . There are

other plates by other engravers after this painter. He was
still living in 1813. (Meusel

; Fussli, &c.)
TRUMPET, a musical instrument of the highest anti-

quity, which, under different names and forms, has been
known in all ages that have left any records, and in all

countries, however remote from civilization. Menage
derives the word from o-rp<S/t£oc, turbo, a shell, and this

etymology indicates the origin of the instrument, which
still appears in what probably was its pristine shape among
many barbarous tribes in different parts of the globe.
[Buccika.]
The Trumpet is a single tube eight feet long, less in

diameter than the horn, doubled up in a parabolic form,
sounded by means of a mouth-piece, and subject to the
same acoustical laws which govern all instruments of this

class. [Horn.] The natural scale of the Trumpet, as

given by Karl Bargans (see Harniomcon, viii. 23), is as
follows :

—

3*
' By the assistance of a small brass tube, called the

tuning-pipe, or shank, by which the tube of the Trumpet
is lengthened, the above number of notesmay be increased.'

[Harmonics.]
Music for the Trumpet, as in the instance of the horn, is

always written in the natural key of c, and the key to

which the instrument is to be adapted is pointed out by
the composer.
TRUMPETER (Ornithology), the vulgar name for

Psophia crepitant, misprinted Trophia crepitans in the
article Aoahi.

Mr. G. R. Gray makes the Psophinee the first sub-
family of his Arieidee. The Psophinee, in Mr. Gray's
arrangement, consist )f the genera Psophia and Qahiama,
and immediately precede the Gruinee.
Mr. Swainson placed Psophia under the Megapodinie.

[Meoapodiid*.]
TRUNCATED, cut off, or abridged. Thus the part of

a cone or pyramid which remains when the vertex and
parts adjacent are separated from the rest by a plane
section, is called a truncated cone or pyramid.
TRUNK OF TREES. [Stem.]
TRURO, a parliamentary borough in the western division

of the hundred of Powder in Cornwall, 301 miles west-

south-west of the General Post-Office, London ; namely
166 by railway to Taunton, and from thence 135 miles

by coach-road through Collumpton, Exeter, Ashburton,

Plymouth, Devonport, Liskeard, Bodmin, and St. Austell.

The earliest ascertained mention of Truro is in an extant

charter of Reginald, earl of Cornwall, about a.d. 1175. In
this charter the name is written Triueru, which appears to

be derived from two Cornish words, ' tre,' or -' trei' (' three'),

and ' ru' (a ' street,' or * way,'), and is interpreted to signify

a town at the meeting of three roads or ways. In a later

document, a.d. 1262, the name is written ' Treuru,' and in

one still later (a.d. 1369) ' Truru.' It is first found under
the form Truro in the reign of Henry VII., and from that

time almost to the present has been variously written Truru
and Truro. {Gent. Mag., Nov., 1838.) Little historical

interest attaches to this town. Its market is held by pre-

scription. In a.d. 1540 an act was passed for the repair of

some decayed towns, among which Truro is enumerated.

In the years following this act the town so far revived, that

in 1574 it is recorded to have been one of the most neatly-

built places in the western part of Cornwall ; and it has in

modern times very much increased. The old municipa.
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Dorough comprehends a part of Kenwvn parish, chiefly

occupied for agricultural purposes ; and the whole of the

parish of St. Alary, which is almost entirely occupied by
houses. This latter parish had, in 1831, a population of

2925, and an area of 190 acres. The town however had
spread beyond the municipal boundary, and comprehended
a considerable proportion of the houses and population in

the parish of St. Clement, and in the extra^municipal part

of the parish of Kenwvn : 8t. Clement's parish had an area

of 3520 acres, and a population of 2885 ;
Kenwyn had alto-

gether 7370 acres, with a population of 8492 : making a
total for the three parishes of 11,080 acres, and 14302 in-

habitants in 1831, of whom 8468 were in the town itself.

The town of Truro is situated at the confluence of the

Allen and Kenwyn (two small rivers, whose junction forms

a stream, a furlong wide, flowing into the Carrick road)

:

it occupies the point of land between the rivers, and some
portions of the opposite banks. It is well built : the streets

are partially paved and lighted under an act obtained a.d.

1790, and including in its operation all streets and passages

in the old borough and half a mile beyond its boundary.

St. Mary's Church is in the centre of the town : it is a
handsome building of perpendicular character, with a spire

ofmodern erection. Kenwyn Church is within the municipal
boundary, but stands halt a mile north-west of the town.
There is a chapel -of-ease to Kenwyn in the town, and there

are several places of worship for Protestant dissenters and
for different classes of Methodists. There are assembly-

rooms, which may be converted into a theatre ; a county
library ; a literary society, called the Cornwall Institution

;

a county infirmary, and a small borough gaol.

The trade of Truro is considerable ; and the town is the

residence of several of the gentry of the county, and is in

the centre of an important mining-district. Some tin is

smelted, and tin and copper are exported : the manufac-
ture of carpets was formerly carried on, but we know not
whether it is continued. The imports are iron, coal, and
timber. There are two weekly markets (Wednesday and
Saturday), both well supplied with meat and fish and other
provisions ; the Wednesday market is also a corn-market.

There are four yearly cattle-fairs. The Easter sessions for

the county are held at Truro ; and the court of the Vice-
Warden of the Stannaries, which is a court of record, is

held here also. Truro is one of the coinage towns for the
coinage of the tin) : the process is carried on .only here and
at Penzance.
The borough sent members to parliament in the reign of

Edward I. The boundaries of the borough were enlarged
for parliamentary purposes by the Boundary Act, con-
siderable portions both of St. Clement's and Kenwyn
parishes being added ; and these enlarged boundaries have
been adopted" in the Municipal Reform Act for municipal
purposes also : the borough thus enlarged is by the same
act divided into two wards, and has six aldermen and
eighteen councillors, with a commission of the peace.
The number of parliamentary electors, in 1835-6, was 556

;

in 1839-40, it was 644 : showing an increase of 88.
The living of 8t. Mary is a rectory of the clear yearly

value of 135/., with a glebe-house ; that of Kenwyn is a
vicarage (united with the vicarage of St. Kea), of the clear
yearly"value of 703/., with a glebe-house ; and that of St.

Clement is a vicarage, the yearly value of which is not
returned. All are in the rural deanery of Powdre, in the
archdeaconry of Cornwall, and in the diocese of Exeter.
There were in the three parishes, in 1835, forty-nine day-

schools of all kinds, with 1674 scholars, viz. 598 boys and
551 girls, and 525 children of sex not stated ; one of these
schools, with 45 children, was partly supported by an en-
dowment and an allowance from the Earl of Falmouth,
and one appears to have been a national school. There
were also eleven Sunday-schools, containing 1027 scholars,
viz. 522 boys and 505 girls.

(Lysons's Magna Britannica; Parliamentary Papers.")
TRUSS. [Hernia.] * ^
TRUSSING. The principle of trussing, as applied to

the timber framework of roofs, is explained under Roof,
vol. xx., pp. 144-147- It remains to notice some of the
methods in which that principle is applied to the support
or strengthening of beams or girders, which mar, by its

judicious application, be made available for much larger
spans, and for the support of much greater weights, than
ample beams of any practicable dimensions.
The rods or bars which are added to a girder for the

purpose of trussing or supporting it may be applied in two
sets, one on each side of the girder, and connected toge-
ther by short cross-pieces at the necessary point* ; or In*
beam or girder itself may be divided longitudinsThr into
two halves, or Jlitchet, separated just so far as' to asxOjR »

single truss between them, and held in the right passnbn
by the insertion of small blocks. In trussed girders fbnaed
in the latter way it is well to reverse the position of on*
of the flitches, so that the weaker end of one mar He
alongside of the stronger end of the other. One of the
simplest methods of trussing girders is that represented it

Fig. 1, in which a b is the beam, resting upon walls or
other fixed points of support at its extremities, and r d and
de are two inclined struts, resembling the rafters of a roof.

These abut, at their lower extremities, c and e, upon mm
plates inserted in the timber ; and they sustain the centre
of the beam by means of a king-bolt, d/, suspended iron
their apex, and passing through an iron plate which bean
against the under side of the beam. This bolt correspond*
with the king-post in the truss of a roof, and the Jowtr
part of the beam, between e and e, acts the part of a tic-

beam.

By screwing up the nut /, on the lower end of the king-
bolt, the beam is cambered, or slightly curved upwards, at

shown in the cut, and so long as it retains this currmtart
the weight laid upon it must eventually press upon the
trussing-bars, being transmitted to them through the kmc-
bolt. The defects of this mode of trussing consist in the
circumstance that the beam will not, so long as it return
the cambered form, sustain any part of the load, bat lriB

of itself throw considerable strain on the truss ; and that
the lower edge of the beam, although required to be in a
state of tension, to act as a tie connecting the abutment*
c and e, is really in a state of compression, because it forms
the inner part of the curve, which is necessarily shorter
than the outer line formed by the convex top of the bean.
' Notwithstanding these obvious defects,' observe* Mr.
Ainger in a communication to the Society of Art* ( TYaat-
actions, vol. xlviii., p. 101), ' this mode of trussing conti-
nued to be much employed till about the year 1816, whea
Mr. Barlow, among other valuable experiments, compared
girders trussed on the principle above described with a
plain piece of timber of the same size, and found the latter

to be on the average not considerably weaker.' These
defects are remedied by connecting the lower ends of the
inclined bars, which are, though not very properly, called
braces, by an iron rod stretching in a perfectly straight
line from c to e, and capable of being brought to anrre-
quired degree of tension by means of screws or keys. Tin*
addition makes the truss perfect in principle, its strength
being limited only by that of the material* employed,
which may be either iron alone, or iron and wood. In *omt
cases the inclined bars are not continued upwards until
they meet in an apex, and a third bat, in an horizontal
position, is placed between their upper ends. This hori-
zontal piece resembles the straining-sill of a truncated
roof [Roof, Fig. 11, A], and the vertical bolts, of which
two are used, take the place of queen-posts.

In the paper by Mr. Ainger above referred to, it b
observed that trusses on the above principle are difficult

and somewhat expensive to make in an effectual manner

;

and a more economical plan is described, which, though
not equally efficient, adds very greatly to the strength of
the timber. The description is illustrated by a representa-
tion, of which Fig.-2 is a copy, of a girder thirty-four feet
long, used to support a leaden flat, and which had bees
found to stand without sensible alteration for two year*.
The beam a b is cambered in a similar degree to that
shown in Fig. 1, and the trussing consist* of a series of
iron rods, a c, c d, and d b, pulling against iron plates or
abutments notched into the timber at a and 6, and con-
nected together at the joints c and d, by bolts similar t>
those used in the chains of a suspension-bridge, the tosV
c d being double, and embracing the ends of a c and aT *
between them. The truss forms, in fact, a
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bridge, supporting the middle of the beam at c and d
by means of small blocks inserted between it and the eon-

cting-bolts. The ends of the truss, a and 6, are pre-

ited from approaching each other by the upper part of

|

beam, which should therefore be in a state of compres-
i ; and in order that it may be so, notwithstanding the
msion of the fibres by the cambering of the beam,

notches may be cut about one-third through the substance
of the wood, as at e, e, e, e, e, which, after the curving' of

the beam, are tilled in with wedges of hard wood or iron.

The upper edge of the beam is thus enabled effectually to

resist the tension of the rods, the strength of which forms
the only limit to that of the girder. Several varieties of
this plan of suspension-trussing are given in Hebert's
' Engineer's and Mechanic's Encyclopaedia,' vol. i., pp.
158-161. It may be applied, like the former system,
either to sin>rle girders or to those consisting of two
flitches. Ainger gives a formula for calculating the size

of the iron trussing-rods, which, for a beam thirty-four feet

long, should have a eross-section of rather more than a
square inch for every ton weight to be sustained in the

centre of the beam. It was found by experiment that a
tir beam eight inches square and twelve feet long between
(he supports, strengthened by iron rods one inch square,

applied a3 in Fig. 2, would support between 4000 and
5000 pounds, which is more than double the weight it

would sustain without trussing. A girder of the same
dimensions, trussed with iron braces on the principle of
Fig. I, but with the addition of an horizontal tie-bar one
inch square, appeared to possess no greater strength to

resist fracture, although its deflection under similar loads
was less, owing to the iron braces being less compressible
than the fir-wood, which, on the suspension principle, has
to resist the tension of the rods.

The late Mr. George Smart, inventor of the ingenious
truss called the ' bow-and-string rafter ' [Roof, ./fir. 23], in

experiments tried to ascertain how far the strength of a
beam is increased by confining its ends, so as to prevent
them from approaching each other when the centre is

heavily loaded, found that a lath which, when simply laid

pn two points of support, broke with a load of 11 lbs.

placed in the middle, would sustain 270 lbs. when the ends
were firmly secured by wedges. These experiments led

him to the construction of trussed beams of unusual light-

ness, in WTOUght-iron as well as in wood. In 1826 he sub-
mitted to the Society of Arts a wrought-iron beam adapted
for use in bridges, roofs, floors, and other constructions in

which stiffness, strength, and lightness are required, for

the invention of which lie was rewarded with their silver

Vulcan medal. This beam or girder is made by welding
the ends of an arched bar of wrought-iron to a longer

straight bar, and then turning the ends of the straight bar
either up or down, as may be most convenient for fixing,

according to the particular use to which it is to be applied.

Blocks of -well-seasoned wood are then inserted at intervals

between the arch and the straight bar, to prevent buck-
ling, and the whole is held together by iron straps in-

closing the blocks and the iron bars. Mr. Smart conceived
that wrought-iron beams made in this way would support
so much more weight than those of cast-iron of similar

dimensions, that they might be made of any given strength

for one-half the cost of cast-iron girders ; and he refers to

the application of such a beam to sustain a very heavy
mass of brickwork over a gateway leading from the

Poultry, under circumstances which would have precluded
the use of timber. Very light timber beams were made by
Mr. Smart upon the same principle ; and so strong was his

confidence in the application of trussing upon an extensive

scale, that he published a design for a foot-bridge of
trussed timber to cross the river Thames at Hungerford by
a single span.

Cast-iron beams are frequently trussed with wrought-
iron rods, in a similar manner to those of wood, and are

applied to purposes for which great strength is required.

The brest-summers used over large shop-windows, to

sustain the front wall of the house, are often made in this

way ; and similar girders are much used in the construc-
tion of railway bridges. The bridge which supports the
London and Blackwall Railway across the street called the
Minories is a remarkable example. It has a clear span of
sixty-three feet, and is supported by six massive trussed

beams, weighing about fifteen tons each. When used in

floors or roofing, timber may be applied on each side of

the iron, supported by ledges formed for the purpose, to

render the fitting of the joists and other timbers easy.

Smart recommends the use of bridging and ceiling joists

formed of wide hoop-iron riveted together, with a slip of

poplar between them to hold the flooring or lath-nails
;

and he observed that neither fir nor oak will, when thin,

receive nails near so well as poplar, without splitting : in

addition to which he says that, besides being very durable
if kept dry, it has the advantage of being much leso

combustible.
Trussing has been applied with advantage to the raising

of sunken floors, and the repair of beams which, from
sagging or from the ravages of dry-rot, have become
dangerous. In the forty-second volume of the ' Trans-
actions' of the Society of Arts, pp. 149-152, is an account of

a method of raising a sunken floor, which had been success-

fully practiced by Mr. F. Richman, and for which he was
rewarded with the large silver medal of the Society;. The
floor on which he had operated had sunk in the middle to

the extent of five inches, and had become very tremulous,
in consequence of the removal of a trussed partition, in

order to throw two rooms into one. The ceiling and
cornice of the room below being valuable, it was desirable

to apply a remedy from above, which was accomplished
by removing the floor, and applying to each side of the

sagged beam a cast-iron arch, of which the span was equal
to the length, and the height or spring equal to the depth,

of the beam. The ends or abutments of these arches were
united by tie-rods of wrought-iron. Four equidistant holes

were then cut transversely through the beam near its

lower edge, and in each of these was placed a short bar,

having an eye projecting on each side of the beam.
Through these eyes were passed vertical bars or trussmg-
bolts, which rose above the top of the beam, and were
there connected together by cross-pieces, which rested

upon blocks attached to the cast-iron arches. By screw-

ing down nuts upon the upper ends of these bolts, as the
arches themselves could not yield, the beam was compelled
to rise, and was so restored to its original straightness.

The cast-iron arches and their tie-rods were formed of

several small pieces, so that they might be very con-
veniently applied ; but for the method of accomplishing
this, and for other matters of detail, we must refer to Mr.
Riehman's account, which is illustrated with engravinpB.

In the same volume (pp. 153-164) is an account of the

means adopted by Mr. Alfred Ainger for supporting the

decayed timbers of the roof of the church of St. Mary
Aldermary, in the city of London, by means of cast-

iron trusses or cradles. This operation was performed
under circumstances of unusual difficulty, some of the
beams being so much decayed by the dry-rot as to have
lost all bearing upon the walls. The ingenious contri-

vances adopted, which were rewarded by the Society of

Arts with their large gold medal, prevented the necessity

for destroying a richly-ornamented ceiling, the restoration

of which would probably have cost 5000/.

TRUST AND TRUSTEE. A trust, which is in fact

only a new name given to a use, is well defined by Lord

Coke in the words employed by him for the definition of
the latter term, viz. :

' A confidence reposed in some other,

not issuing out of the land, but as a thing collateral, an-
nexed in privity to the estate of the land, and to the person
touching the land, for which cestui que use has no remedy
but by subpoena in Chancery.' (Co. Litt., 272 b.) The
explanation of the terms of the above definition, and an
account of the origin of uses and trusts, and their connec-
tion with each other, will be found under Usrs. The pur-

pose of this article is to give a general account of the

nature, constitution, and objects of trusts, of the duties and
liabilities of trustees, and of the rights and estate of the

cestui que trusts, that is, of the persons beneficially en-

titled under trusts.

The first division of trusts is into simple and special.

The simple trust corresponds exactly with the antient use,

and is where property is simply vested in one person for
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the benefit of another, the terms of the trust not being
specified, but left to the construction of law. The special

trust, on the other hand, is where property is vested in a
trustee for purposes particularly pointed out, and where
therefore he is not the simple depositary of the estate, but
is bound, in his character of trustee, to the active per-

formance of certain duties. Special trusts are further sub-
divided into ministerial and discretionary ; the former being
such as require for their performance only the ordinary
qualities of a rational agent, the latter such as involve the
exercise of more or less ofjudgment and discretion.

I. Of the creation of trusts.

1. And, first, as to trusts created by the act of a party.

A declaration of a trust is regarded in equity as a gilt or
conveyance of property to the persons who are the objects
of the trust, and therefore the capacity to declare a trust is

limited by the same rules as the power of disposing of pro-
perty at law. Thus persons under the disabilities of cover-
ture, infancy, lunacy, or idiotcy are incapable of creating
trusts wherever they would be incapable of conveying at

law.
By the common law, trusts might be created by parole, but

by the seventh section of the Statute of Frauds (29 Car. II.,

c. 3) it was enacted that ' all declarations, or creations of
(rusts or confidences in any lands, tenements, or heredita-
ments, shall be manifested and proved by some writing,
signed by the party who is by law enabled to declare such
trust, or by his last will in writing, or else they shall be
utterly void and of none effect.' The words ' lands, tene-
ments, and hereditaments' in this clause can have no appli-
cation to personal estate, trusts relating to which are there-
fore not affected by the statute ; but they comprise chat-
tels real (3 Ves., 696) and copyholds (Amb. 151). It is

to be observed that the statute does not require trusts to

be declared in writing, but only to be manifested and
proved by writing ; and therefore, though the language of
the 9th section as to grants and assignments of trusts ren-
ders it probable that the intention of the act was that the
declaration itself should be in writing, it is established
that the statute is satisfied if the trust be manifested by
any subsequent acknowledgment on the part of the trustee,
however informal or indirect, as by a letter under his hand,
his answer in Chancery, or by a recital in a deed, &c. ; and
though the writing itself must be signed, the terms of the
trust may be collected from a paper not signed, provided
it can be clearly connected with the signed writing. (3 Ves.,
696 ; 2 Vern., 288 ; 2 P. W., 412.)
The enactments of the Statute of Frauds with respect to

wills, as now modified by 1 Vict., c. 29, also indirectly af-
fect the creation of trusts. As wills must be executed ac-
cording to certain formalities, it follows that a trust of
realty or personalty cannot be created by will without
the observance of the proper solemnities ; and it has been
determined that, if the legal estate be effectually devised,
but the declaration of trust be not duly attested, the devisee
of the legal estate will be entitled to the beneficial interest

(3 Atk., 141) ; though if there be mala fides on the part of
the devisee or legatee, as if there be an express or implied
undertaking to execute the intent, a court of equity will
establish the trust notwithstanding the statute. (2 Vern.,
539.)

A trust may be created either directly, by express de-
claration, or indirectly, without mention of a trust in words,
by the expression of an intention, which the court of equity
will execute as a trust.

In direct declarations of trust technical words are not
necessary ; but it is established as a general rule that, where
they are employed, they are to be taken in their legal and
technical sense. A distinction however is made in this
respect between what are called trusts executive, in which
the limitations are complete and final, and trusts executory,
in which the expressed limitations are not intended as
complete in themselves, but only as directions or instruc-
tions for a settlement to be afterwards executed. To the
former the rule is strictly applicable, while with respect to
the latter a court of equity will endeavour to execute what
appears to be the intention of the parties, notwithstanding
the use of inappropriate technical words ; and the only dif-
ference in this respect between executory trusts in mar-
riage articles and in wills is, that the known objects and
noses of the former afford a clue to the intention, which

c latter can in general be collected only from the lan-
guage of the instrument. (Fearne, Conl. Rem., 94, 114.)

When the owner, or the person otherwise entitled to flat

disposition of property, shows an intention to exercise it ii
favour of another, the court, unless where there is a want
of consideration, will execute that intention, 1

formally expressed. Thus when a person has
with another for the sale of his estate, he becomes tt

a trustee of the estate for the purchaser; or if a it

without expressly devising his lands, direct them to br
sold for payment of debts and legacies, the land* wfll

descend to the heir as a trustee for the creditors sari

legatees.

Trustees being considered merely as the instrmn—H
through which a trust is to be carried into execution, the
Court of Chancery will not allow a trust to fall to the
ground from the want of trustees, or their refusal to act, hat
will appoint proper persons to administer the trust.

In general all persons capable of acquiring the hgal
estate in property are capable of being trustees, and are
bound by the trusts declared of it

;
though an exception

should perhaps be made with respect to property retted in
the king, against whom there is no remedy in Chan-
cery, though the subject might sue the crown by prtfer-
ring a petition of right. (Hardres, 467; 1 Ves., 446.) Tlx
fitness of a person for the office of trustee however depends
on his capacity to discharge the discretionary part of the
trust, and to join in the requisite assurances relating to the
property : femes covert and infants, on account of the dis-

abilities they labour under, are not proper persons to select

for the office of trustees. An alien may discharge the
office of trustee of personal chattels, though not of h
or chattels real, as he could not sue or be sued i

such property ; besides which, the legal estate of
perty so conveyed to the alien would vest, on inquu
found, in the king. (Gilb. On Uses, 43; 2 Mer.. 4310
The manner in which settlements of property are

fected by the question of consideration has already b«
explained. [Settlement.] When a trust is founded oa
a valuable consideration, it will of course be carried ioto

execution, whether it was originally well-created or not r

but where the trust is merely voluntary, the Court of
Chancery will not interfere to give effect to an imperfeat
instrument; though when the trust is originally welt-
created no consideration is essential, and the Court win
execute it, though voluntary. (18 Ves., 99, 140.)
The objects proposed by the trust must be conformable

to the rules of law ; for nothing will be permitted to ht
done under cover of a trust which could not be done by a
direct legal conveyance. Thus the rules against per-
petuities, those with respect to restraints on alie nation.
&c, are equally applicable to trusts and to legal estate*

;

and if a trust of lands be declared in favour of an alien, the
sovereign, on inquest found, will be entitled to the trust by
forfeiture. (Hardres, 495.)

2. As to trusts created by operation of law.
Trusts of this kind may arise in three ways : 1st.'Where

the trust originally derives its existence from operation of
law

;
2ndly. Where a trust already in existence is revived

by operation of law, as against a particular property ; and.
3rdly. Where a trust already in existence, and annexed to
a particular subject-matter, arises de novo by operation of
law as against a particular person.

Trusts of the first kind arise either where an estate
is purchased in the name of one person, and the conavdeta-
tion is paid by another, in which case a trust of the legal
estate arises for the person who advances the purchase-
money ; or where, upon a conveyance or will, the grantee,
devisee, or legatee is intended to take the mere legal es-
tate, and the beneficial interest is left wholly or partially
undisposed of : in which case a trust of so much of the
beneficial interest as is undisposed of results to the settlor
or his heir, if the subject be real estate, and if it be personal
estate, to himself or his personal representative. The inten-
tion to exclude the person to whom the legal estate is gives
from the beneficial interest may either be presumed from the
circumstances or actually expressed upon the instrument.
Whenever, upon a conveyance or will, a trust is declared
of part of the estate, and no mention is made of the se»
sidue, the partial declaration is considered to have
the sole object of the settlor, and the remaining int

results to him or his representative. But if no trust be <

pressed of any part of the estate, the grantee' or
must, in the absence of mala fides on his part, be eon-
sidered as beneficially entitled to the whole. (2 Bro. C. C,
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589 ; 1 Ath., 4-18.) No general rule can be laid down as to
when a gift will be considered as beneficial or as a trust

;

but the court proceeds in each case upon the probable in-

tention of the settlor as derived from the general scope of
the instrument. The presumption thus arising may be re-

butted by positive parole evidence of the intention of the
settlor. (2 Vern., 4, 53.) Again, a trust results, by opera-
tion of law, to the settlor or his representative, where the
ntention that the grantee, devisee, or legatee should not

' e beneficially appears upon the face of the instrument

;

ivhen the gift is expressed to be ' upon trust,' and no
st is afterwards declared, or upon trusts which cannot be

into execution, either on account of their vague-
or as being against law. (18 Ves., 254 ; 1 Bro.,

, C, 5(13.) The only exception to this rule is in the
ase of a gift either by deed or will for charitable pur-
poses, where, if the objects of the trust are not speci-
led, or do not exhaust the proceeds of the property, the
ou-rt does not admit a resulting trust to the settlor or his
jresentative, but takes upon itself to execute the inten-

i cy-pres, and to declare the purposes to which the fund
' be applied. (4 Bro., C. C, 102; 1 J. & W., 319.)

i the trust results, not by presumption of law, but by
: words of the instrument, parole evidence is not admis-
le to defeat it. (17 Ves., 442.) On the application of
i doctrine of resulting trusts to devisees, see Will.
A trust of the second kind arises when the estate is

Dnverted by the trustee from one species of property to

nother, either in pursuance or in breach of his duty. If

he property in its original form was subject to a trust, the
estui que trust's interests cannot be affected by any
hange in that form. Thus where trust-money has been

out in the purchase of land, and where the rents and
i of land have been laid out in the purchase of stock,

d and the stock have been held bound by the same
' to which the money laid out in the purchase was
:t. (8 Ves., 46 ; 1 Atk., 4l'.) In the same manner,

i trustee or other person invested with a fiduciary cha-
pter obtain a renewal of a lease in his own name and at

M own expense, the trust which was annexed to the ori-

inal term will attach upon the renewed lease, and the

ustee will be entitled only to the amount of expense in-

wred. (II Ves., 391 ; 1 Eden, 453.)

The third kind of trust by operation of law arises

'herever the property passes from the trustee into the
of a person who takes by a derivative title. The

r, devisee, or personal representative of a deceased trus-

kes the property in the same character, and is bound
ne equity. Where the trust estate has passed to

by conveyance, if he be a volunteer, that is to

e was no proper consideration for the conveyance,
; will be bound by the trust, w hethcr he had notice of it

-not. (2 P. W., 678.) If however the grantee was the
irchaser of the estate for an adequate consideration, then,

he took with notice of the trust, he will be bound by it,

the same manner as the person from whom he purchased
;

it a bond fide purchaser, without notice of the trust, is

>t affected bv it ; and his title, even in equity, cannot be
ipoached. (15 Ves., 350 ; 2 B. & B., 318.)

By the 8th section of the Statute of Frauds it is enacted
at 4 where t ny conveyance shall be made of any lands or

nements by which a trust or confidence shall or may
Ue or result by the implication or construction of law, or

i transferred or extinguished by act or operation of law.

ven and in every such case such trust or confidence shall

e of the like force and effect as the same would have
een if that statute had not been made, anything therein-

afore contained to the contrary notwithstanding.' This

xception appears to have been introduced into the sta-

ite in order that the extent of the enactment might

ot be left to implication ; for as resulting trusts depend,

ot upon the instrument, but on the eff ec t of a rule of law,

; is not easy to see how they could be affected by the pre-

iotis enactment, which refers to trusts created by the

iistrument.

It has been doubted whether, where a purchase was

aade in the name of a stranger, and the payment of the

oittideration-money by the real purchaser did not appear

ipon the instrument, parole evidence could, since the Sta-

ute of Frauds, be admitted in proof of the fact ; but as

nuts by operation of law are expressly excepted from the

latute. it seems clear upon principle that parole evidence

lumld be admissible, and probably it would now be so

P. O, No. 1592.

held. (10 Ves., 517 ; but see Sanders, On Uses and Trusts,
c. 3. sec. 7, div. 2.)

II. Of the estate and office of trustees.
1. Of their estate.

Whenever a trust is created, it is a general rule that
a legal estate, sufficient for the purposes of the trust, shall,
if possible, be implied; and also that the legal estate
limited to trustees shall not be construed to extend beyond
what the purposes of the trust require. Thus the court
has in many cases extended the estate, so as to make it

commensurate with the objects to be effected, and even
supplied the estate when it was altogether wanting. ( 1 Ves.,
495.) On the other hand, the court has frequently re-
stricted the estate which trustees would have taken by the
wording of the instrument. (7 T. R., 433.) But these
rules, so far as they relate to devises, must now be con-
sidered with reference to the 1 Vict., c. 26, by the 30th
section ol' which it is declared that where any real estate,
other than a presentation to a church, is devised to a
trustee cr executor, such devise shall be construed to pass
the whole estate which the testator had power to dispose
of in the property, unless a definite term of years, absolute
or determinable, or an estate of freehold, be thereby given
to him expressly or by implication.
The legal estate vested in a trustee has in general the

fame properties and incidents as if the trustee were the
beneficial owner. Thus it is liable to curtesy, dower, and
free-bench, and at the common law it was subject to for-
feit^|e to the king and escheat to the lord ; but the law is

no^altered by the 4 & 5 Wm. IV., c. 23, ss. 2 & 3,
whereby, when R person dies seised of land as trustee or
mortgagee, without an heir, the Court of Chancery may
appoint a person to convey ; and it is declared that the
devolution of such estates is not to be by the attainder or
conviction of the trustee or mortgagee. The legal estate
in the property, whether real or personal, may be conveyed
or assigned by the trustee, who may likewise devise or be-
queath it by his will, though trust-estates will not always
pass in a will by the same words as other property, and
the question in each case is one of presumed intention.

(8 Ves., 417.) But trust-estates, whether real or personal,
do not vest in assignees upon the bankruptcy of the trustee
( Willes, 402 ; 1 M. & S., 517) ; and the enactments of the
Insolvent Acts (7 Geo. IV., c. 57, and 1 & 2 Vict., 110)
must, it seems, be governed by the same rule. Judgments
and executions for debt affect trust as well as other pro-
perty, but of course the creditor availing himself of them
becomes himself a trustee by construction of equity. (1 Bro.,

C. C 278; 1 P. W., 277.)
2. Of the general properties of the office of trustees.

Acceptance of the office by a trustee may either be by
express declaration, or be implied from his proceeding
to perform the duties of it. No general rule can be
laid down as to what particular acts will constitute an
acceptance of the office by a trustee, which is a question
to be determined by the circumstances of the particular
case : it may however be stated generally that every volun-
tary interference with the trust-estate will be construed as

an acceptance of the trust ; and that where a trustee acts

ambiguously, he will not be allowed afterwards to take
advantage of the doubt, and deny that he acted in the cha-
racter of trustee. (2 Ves., j. 678 ; 1 Ves., 552.)

But as no one is compellable to undertake a trust, it in

in the power of the person appointed a trustee to renounce
the office by what is called a disclaimer, which, if he
intend to decline the office, he ought to execute without

delay. A disclaimer ought to be made by deed, and
I should purport to be a disclaimer, and not a conveyance,

I
which, as it transmits the estate, would, strictly speaking,

imply a previous acceptance of the trust, though instru-

ments of this kind receive a liberal construction. (2Swanst.,

372 ; 2 M. & K., 278.) An intention to disclaim may also he
inferred from the conduct of the trustee (1 M. & K., 195),

though it would be very imprudent for any one to leave the

question of his acceptance or renunciation of a trust to be
matter of construction. As to what amounts to a dis-

claimer of the estate at law, which is a very distinct ques-

tion from the disclaimer of the office in equity, see Dis-

claimkh. The effect of a disc laimer by one trustee is to

vest all the powers of the office in the co-trustees who
accept the trust. (5 Mad., 435.)

The general properties and finalities of the trustee's

office may be stated under the following heads :

—

Vol, XXV.—2 T
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sures to protect the estate, he will become himself respon-

(1.) A trustee .having once accepted his office cannot

afterwards renounce it. The only modes by which he can

be released are a decree of a court of equity, a power re-

served on the instrument creating the trust, or the con-

sent of all the persons beneficially interested in the estate.

(2 Sen. and Lef., 245.)
'

(2.) The office of trustee, which implies personal confi-

dence, cannot be delegated (2 Ves., 640), though a trustee

may sometimes perform a mere ministerial duty through

an attorney or proxy. ( 1 Ves., 413.)

.'3.) When there are several trustees, the administration

of the estate is vested in all ; and therefore if one refuse

to act, the others cannot proceed without his concurrence,

iind the Court of Chancery must take upon itself the ad-

ministration of the trust. (2 Eq. Co. Ab., 742.)

(4.) Where one of several trustees dies, the joint office

may be exercised by the survivors. This is a consequence

of the general maxim of law, that though a bare authority

given to several determines by the death of one, if the

authority be coupled with an interest it survives. (Co.

Litt., 113 a, 181 b.)

(5.) One trustee is not liable for the acts of his co-trus-

tee in which he has not joined, and this is equally true

whether there is a proviso to that effect in the settlement

or not. (Bridg., 35 ; 18 Ves., 254.) And even if a trustee

joins in a receipt for money required for the purposes of

the trust, for the sake of conformity only, he will not

thereby become responsible for the application of it, though
it will be upon him to prove that his co-trustee waavthe

rirson by whom the money was received. (11 Ves.,^E4

;

Ed., 147.) The rule is different with respect to co-exe-

cutors, each of whom has an absolute control over the

property, and who are therefore under no obligation to

join in giving receipts (Amb., 219 ; 3 Swanst., 64) ; though
whenever their joining together in doing any act is neces-

sary, the same rule applies to them as to other trustees.

(7 Ves., 197.) But if a trustee allows money to remain
improperly in the hands of his co-trustee, or is cognisant

of a breach of trust committed by him, and takes no mea-
sures to protect the esi

sible. (11 Ves., 319.)

(6.) Trustees cannot derive any private advantage from

the administration of the trust, and therefore all profits

made by the trustee in the management of the trust estate,

in whatever manner, belong not to him, but to the cestui

que trust. (2 M. & K., 664.)

III. Of the duties of trustees.

Trustees of personal estate are bound to use all due
diligence in getting in and reducing into possession all

parts of the trust estate that may happen to be outstand-

ing at the time of the commencement of the trust (1 Mad.,

290), and in providing for the safe custody of the property.

(1 Ed., 148.) They are also bound, where trust-money
cannot be applied immediately, to invest it on proper se-

curity, so as to render it productive to the cestui que trust.

In the absence of any specific direction as to investment in

the trust-deed, the rule is that the trustees ought to invest

in the public funds. They cannot lend on personal se-

curity, or invest the money in the stock ofany company, or
on mortgage, without express authority. (1 Cox, 25; 7
Ves., 150 ; Jac, 234.) And even where they are em-
powered to lend on real security, they should not ad-
vance more than two-thirds of the value of the estate.

(M. & C, 8.)

Where a trust-estate consists of renewable leaseholds, it

is in general the duty of the trustee to provide for re-

newals. If there be an express trust to provide for the
fines out of the rents and profits, the trustees should lay
aside a proper proportion of the annual income for the
purpose. (17 Ves., 485.) If there be no express direction
for payment of the fines, the estate may be charged with
the amount of the fine, and the rule or the court is that
the tenant for life and remainder-man must apportion the
fine between them according to the value of their re-
spective interests. (1 Bro., C. C, 440 ; 9 Ves., 560.)

Trustees, to preserve contingent remainders, are bound,
until the eldest son of the settlement attains twenty-one,
not to do any act to destroy the contingent remainders

;

and if they commit a breach of trust, they will be liable to
make compensation to the persons claiming as purchasers
under the settlement. (1 Eq. Ca.Ab.,385.) After the eldest
son attained twenty-one, the trustees, to preserve contingent
remainders, were formerly considered to have a discretion

in joining or not in the destruction of the remainder* ; awd

it was a question whether they were in anv cast nta»
able for the exercise of that discretion ( 1 V. & B_ ABX
but the law upon this point must now be considered wa*
reference to the 3 & 4 Win. IV., c. 74, under which a baa?

trustee cannot, as regards settlements made since the pav-
ing of the act, be protector in any case ; and with i

to settlements made before the passing of the act,

he may continue protector, he is not answerable rn

character to a court of equity for the exercise of his (Se-

cretion.

Trustees for sale, whether expressly such or by intpstrs

tion, have, in the absence of any express restriction on the-
powers, the right to use all reasonable discretion m* to th>

time and manner of effecting a sale. They cannot be cmy
pelled to enter into any other covenant than that agsaiw
incumbrances by their own acts. As to the cases in which,
in the absence of any express provision, their recetpu
will be discharges to a purchaser, see Sugden, Vend, ami
Purch., c. xi., s. 1. The general rule is, that a trustee tct

sale cannot become the purchaser of the trust property
either for himself or as agent for another ; and the ctttta qv'-

trutt is at liberty to set aside anysuch purchase,however fair

and though no advantage should have been gained by thr

trustee. (3 Ves., 750.) But a trustee is not absolutely pro-
hibited from purchasing from the cestui que trust under
certain circumstances, though the transaction is at all bar-
one of great difficulty, and looked upon with great sus-

picion by the court. (9 Ves., 244.) Upon setting aside s

purchase by a trustee, the court will in general allow toe

all repairs and improvements effected on the property. (11

Ves., 226.) The cestui que trust will not be entitled to

relief unless he make his application within a reaaceahb
time ; and if while sui juris, and with full knowledge of be
rights he expressly confirms the purchase, he will not b*

allowed afterwards to set it aside. (5 Ves., 680 ; 12 Ves..

355.)

Charities are either such as are managed by indmdna!
trustees or established by charter as eleemosynary corpora-
tions. Charitable trusts of the first kind are. like sot
other trusts, subject in all respects to the jurisdictioa at

the Court of Chancery ; but where charities are established

by charter, a visitonal power over the governing bod*
arises of common right in the founder and his heirs, unit*
where he has specially nominated other persons to thtf

office. The Court of Chancery has nothing to do wilfc

this visitonal power, though when the lung- is the

visitor, or the heir of the founder cannot be found, or u
lunatic, the visitorial power is exercised by the chan-
cellor as keeper of the great seal. The court of eqaiii

however assumes a jurisdiction with respect to the admi-
nistration of the property of charitable corporations, thi

governing bodies of which are, with respect to their m>-
nagement of such property, subject and accountable to tht

court. It is the general duty of the trustees of a cbarift

whether individuals or a corporation, to confine the appli-

cation of the funds strictly to the purposes declared by the

founder or donor ; and they should never assume the re-

sponsibility of in any manner overstepping such purpose*,
however necessary or advisable such a course may seem,
without the sanction of the court ; which, though it cannot
divert the charity funds into a totally different channel
without the authority of an act of parliament, has some-
times extended the application of them to purpose* beyond
the strict intention, but closely connected with ft. >3

Russ., 530.) Trustees of charities have no power to mat*
an absolute disposition of the charity estates, though wttm
it appeared to be for the advantage of the charity, th*
court has sometimes granted them authority to do so. 'i

Swanst., 300.) Nor can they accomplish the same end in-

directly by granting long or unreasonable leases Ci Rua.
306) ; but they may exercise a reasonable discretion in ti.r

management of the estates, as well as in establishing rnlr.

for the government of the charity.

IV. Of the powers of trustees.

The powers of trustees are either general or *pr\mi
It is impossible to define exactly the general powers at
trustees, the extent of which depends in each case npvn
the particular circumstances of the trust-estate. It may
however be laid down as a general rule, that whatever »»

compellable by suit is equally valid if done by the trusUr
without suit (4 Ves., 369) ; though, if a suit has already
been instituted for the execution of the trust, whereby
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the management is taken out of the hands of the trustee,

he ought to take no step without the sanction of the
court. (10 Ves., 104.) As to the different kinds of special
powers, see Uses. Questions frequently arise upon powers

""en to trustees, depending upon the manner in which
limited. If an estate be limited to trustees and

ltirs, it vests absolutely in them and the survivors or
ivor'of them ; but the words are not to be understood

same extent in the limitation of a mere legal power,
le power is not assignable or devisable, and can be

ised only so long as the circumstances of the trust

correspond to the words of the limitation. Thus a power
to executors may be exercised by the survivors only so
long as the plural number remains, and a power to four

tees and the survivors of them cannot, it seems, be
cercised by a single survivor : but a power given to

cecutors, if annexed to the executorship, will continue to
le single survivor ; and so, it seems, will a power given to

trustees, and annexed to their office, as where an estate is

vested in them, and a power is conferred relative to the
trust. This construction arises from the trust being coupled
with an interest, which continues in the survivor. (Sugd.,
Powers, c. 3, § 2.) And inasmuch as a power, though not
coupled with an estate, is, when imperative, considered

a. trust, and will equally be carried into execution by a
art of equity, it may be concluded that a power of this

id may also be executed by the survivor.
*" a power be given to co-trustees, and one of them dis-

n, it seems the power may be exercised by the con-
trustees (4 Ves., 97) ; but if the trustee assigns

ite, the power, not being appendant to the estate,

not become thereby transferred to the grantee ; nor,

re it is of such a kind as that it may be exercised by a
on not in possession of the estate, will the assignment

ithdraw it from the grantor. (Amb., 309.)

The special as well as the general powers of trustees

affected by the institution of a suit, so that they cannot
afterwards exercised without the sanction of the court.

V. Of allowances to trustees.

It is a settled rule that a trustee is not entitled to charge
• his time and trouble in the management of the trust-

ate, whether he be a professional person or not; and
s rule applies not only to trustees expressly nominated,
to all persons bearing a fiduciary character, such as

ors, mortgagees, receivers, and committees of lunatics'

(10 Ves., 103.) Exceptions to this rule have been
ted in the cases of trustees for the estates of absentees
West Inches and executors in India ; but the rule

inst such allowances to trustees is only a general one in the
ence of express directions by the settlor to the contrary,

[ there is no objection to a trustee's receiving remunera-
l for his services, or to his being allowed to make profes-

' charges, if the intention of the settler to that effect
"

• expressed. (7 Ves., 480 ; 3 Beav., 338.) A trustee

ay even bargain with his cestuis que trust for an allow-

ance, though bargains of this kind are very narrowly
vatched by the court. Trustees not being allowed to

charge for their own trouble may, on proper occasions,

and where the business of the trust is troublesome or

complicated, call in the assistance of agents at the expense
of the estate.

A trustee, though not allowed to charge for his trouble,

is entitled to all his expenses out of pocket ; and even a
specific remuneration given by the settlor to the trustees

:

no reason for their not receiving an allowance for ex-

. (7 Ves., 480.) The expenses incurred by a trustee

i the management of the trust-estate are considered as a

charge upon the estate, to the satisfaction of which the

trustee is entitled before he can be compelled to convey.

The general rule with respect to the costs of trustees

incurred in leeal proceedings is, that they shall be allowed

as between solicitor and client, if there be a fund under

the control of the court out of which they may be paid.

(I Swanst., 201.) But this rule is subject to numerous
exceptions, depending upon the circumstances of the

case, and the propriety or otherwise of the conduct of the

trustee, either in the course of the suit itself or in the

matters out of which it arose. A trustee who disclaims by

wit in chancery is entitled to costs as between party

only. (2 M. & K., 278.)

! relinquishment of office by trustees,

s may be discharged from his office by the con-

1, but for this purpose the con-

sent of all must be obtained, however numerous they may
be ; and if any of the cestuis que trust be incompetent to
consent, or be not yet in esse, as in the case of a limitation
to unborn children, no complete discharge can be ob-
tained.

A trustee may be discharged in virtue of a special clause
to that effect contained in the instrument under which he
is trustee. A proviso to this effect is usually introduced
into settlements combined with a power either to the
cestui que trust, or to the co-tnistees, to nominate a new
trustee in the event of any of the number happening
to die, or being desirous of being discharged Irom, or
refusing or declining, or becoming incapable of acting
in the trusts. The transfer of the trust is not complete
until the new trustee has been nominated by the donee of
the power, and a conveyance or assignment of the pro-
perty has been executed. When the trust-estate consists

of funded property, a transfer of it is effected into the
names of the continuing and new trustees, and then the
appointment by the donee of the power, and a declaration
of trust by the old and new trustees, is made by one deed.
But when the property consists of any chattels real or

personal other than stock, two deeds are necessary, one
whereby the property is assigned by the old trustees to a
provisional trustee, and another, generally endorsed on the

former, whereby the provisional trustee re-assigns it to the
continuing and new trustees upon the trusts of the settle-

ment. When the estate is freehold, the object is in gene-
ral effected by a single conveyance operating under the
statute of uses, made oy the old trustees to the use of the
continuing and new trustees upon the trusts of the settle-

ment. But where the settlement confers powers upon the

trustees, and does not invest them with the fee-simple, but
only with some particular estate, such as an estate to pre-
serve contingent remainders, though the meaning of the
words used in the common form of a power to appoint
new trustees plainly is that ever)' new trustee should have
the same powers as the old trustee had, it has become
usual to consider it essential that the new trustees should
have a seisin to serve the uses in the name manner as the

old trustees had. For this purpose two deeds are necessary :

one whereby the new trustee is nominated, the whole uses

of the settlement are revoked, under a power supposed to

be implied for that purpose, and the use and estate

appointed and conveyed to a stranger in fee ; and another
(which may be indorsed on the former) whereby the

stranger re-conveys to the uses of the settlement. Thus,
whether the power of revocation supposed to be implied
exists or not, the estates are effectually vested in the old

arid new trustees by the actual conveyance. Powers of

appointing new trustees are strictly construed, and cannot
be properly exercised except under the precise circum-

stances contemplated in the power, and it is always con-

sidered that the original number of trustees ought to

be maintained. For this reason it would be improper
to appoint one trustee to do the duty of two retiring

trustees (2 M & K., 682) ; and where there is a direction

that upon the trustees being reduced to a certain number
others should be nominated by the survivors, it has been
determined that they might supply vacancies before the

numbers were so far reduced, but that then they were
compellable to do so. (5 Ves., 825.)

A trustee may get himself discharged from his office at

any time by application to the Court of Chancery, by

Eetition if there be a suit already pending, and if not, by
iU. (1 J. & W., 251 ;

Lloyd & Gould. 22.) A new trustee

may be appointed under the 11 Geo. IV. & 1 Wm. IV.,

c. 09, s. 22, by petition in the cases mentioned in the act,

where a conveyance or transfer could not otherwise be
obtained.

VII. Of the estate and rights of the cestui que trust.

1. As to what it consists of. In cases of the simple trust

the whole rights of equitable ownership consist in the

right of possession and the right of disposition, or, as they

are technically called, the jus hubendi andjW disponendt.

The equitable owner has in general a right to the pos-

session of the estate, but where there are several parties

interested either contemporaneously or in succession, it is

in the discretion of the court of equity to determine

whether possession ought to remain with the trustee or be

given up to the cestui que trust. The right of possession

of the cestui que trust is recognised in a court of equity

only, for at law the trustee is considered as the owner,
2T 2
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and the cestui que trust as tenant at will only. The
trustee as tenant of the legal estate may recover in eject-

ment from his own cestui que trust, who has no defence to

the action at law, and is only entitled to apply for an
injunction in equity. (8 T. R., 122; 1 B. & B., 445.)

Upon the ground that the cestui que trust is the bene-
ficial owner of the estate, he is entitled, either by the ex-
press language or by the equitable construction ot statutes,

to various privileges connected with real estate. Thus the

2 Hen. V., st. 2, c. 3, and the subsequent statutes relating

to persons entitled to serve as jurors, have been construed
to apply to the cestui que trust, and not to the trustee.

By 7& 8 Wm. III., c. 25, s. 7, the right of voting as a free-

holder of a county was conferred on the cestui que trust, if

in possession ; and by the 2 Wm. IV..^ c. 45, s. 19, the
cestui que trust of copyholds or of any lands whatever
except freehold, of the required yearly value, is entitled to

vote at elections of members of parliament whether in

possession or not. So also, by 9 Anne, c. 5, an equitable
estate forms a qualification for sitting in the House of
Commons.
The cestui que trust of chattels is also entitled to the use

and possession of them during the continuance of his inte-
rest ; and upon this ground they do not, upon the bank-
ruptcy of the tenant for life, foil under the rules as to
goods in the order and disposition of the bankrupt with the
consent of the true owner. (19 Ves., 491.)
A cestui que trust who is entitled to the whole equitable

interest may, in virtue of the jus disponendi, call upon the
trustee for a conveyance of the estate. But he has no
such right when the trustee holds upon trust for the bene-
fit of others, or even when he is entitled to the whole
usufructuary interest, but the continuance of the estate
in the trustee is necessary to answer some ulterior purpose
relating to the trust, such as to preserve contingent re-
mainders. (5 Mad., 429.) It sometimes happens that the
cestui que trust is entitled to call for a conveyance,
but from the disability of the trustee, or from some other
accidental circumstance, it cannot be obtained by the
ordinary means. Various acts have at different times
been passed to remedy this inconvenience, the provisions
of which have been extended and consolidated under the
11 Geo. IV., & 1 Wm. IV., c. 60.

In cases of special trust, the right of the cestui que trust
is to have a specific execution of the intention of the
settlor to the extent of that cestui que trust's interest. If
there be but one cestui que trust, and he capable of con-
sent, the specific execution of the trust may be departed
from ; ana so -where there are several cestuis que trust,
who all agree ; but no variation can be made so as to affect
the interests of any cestui que trust without his consent.

2. Of the nature and properties of the estate of the
cestui que trust.

Equitable interests may be assigned, and the assignee
may, like the original cestui que trust, compel a convey-
ance from the trustee by bill in equity, without making
the assignor a party. (3 Russ., 583.)
Femes covert entitled to equitable interests in lands and

equitable tenants in tail, might, before the Fines and Re-
coveries Act (3 & 4 Wm. IV., c. 74), have passed their
equitable estates by those assurances, and may now do so
under that act by the same modes of assurance and with
the same formalities as if the estates were legal.

The purchaser of an equitable interest should take care I

to inquire of the trustee whether he has had notice of any
'

prior incumbrance upon the equity of the vendor, which
will give the purchaser a remedy against the trustee in case
of his misrepresentation (10 Ves., 470) ; and the purchaser
should also, upon the execution of the conveyance, give
notice to the trustee of his own equitable title, whereby
he will secure precedence of all prior incumbrances who
have not given such notice. (3 Russ., 30.)

Equitable interests in property are transmissible by de-
vise, and require the same solemnities as legal interests.
(1 Vict., c. 26, s. 3.) Possession or receipt of the rents
aiul profits of equitable estates is considered in equity
equivalent to seisin at law, and adverse possession of the
one is attended with the same effects on the title as dis-
seisin of the other. (2 J. & W., 1, 153.)
A trust of freeholds or copyholds is subject to the

courtesy of the husband, but was until lately exempt from
dower and freebench : now however, by the 3 & 4 Wm.
IV.. c. 105, the title of dower attaches upon equitable in

the same manner as upon legal estates, though
in either case to be defeated by the alienation,

or other declaration of intention on the part of fa*
husband.
The effect of marriage is the same upon equitable an

upon legal interests, and therefore a husband may ataf—
the trust of a term of years belonging to his wife, in I

same manner that he may assign her chattels real at I

(9 Ves., 99.)

Judgment creditors have, by the Statute of Frauds, i

10, execution at law against the equitable freehold i

of a debtor in the hands of his trustee, when the
has the whole beneficial interest ; but if be have a partial

interest only, or the estate be not freehold, the judgoaaac
creditor has no execution at law, but he may in a court of
equity obtain the same satisfaction out of the beneficial
interest as he would be entitled to at law out of a legal
estate. (4 Mad., 504.)

The equitable interest of the cestui que trust in lands a»

liable to extents from the crown; and though not for-
feitable at common law for attainder of treason or felony,
it appears to be clearly within the scope of the 33 Hen.
VIII., c. 20, s. 2, which gives the same effect to attainder*
by common law or statute as to attainders by authority of
parliament, but it is not subject to escheat. (Hardies, 4*5 ;

Freem., 130.) The same statute appears to include equities
of redemption. Trusts of chattels, whether real or personal,
are subject to forfeiture. (Ibid.)

The estate of the cestui que trust is governed as to
descent by the rules of the common law.

Trusts of chattel interests were always considered a>
assets in equity, but it was a question whether a trust of a
freehold was assets in the hands of the heir until the Sta-

tute of Frauds, by the 10th section of which a trust in fee-

simple was declared to be assets by descent, in the saaat

manner as a legal estate. The enactment however appiu
to simple trusts only, and not to special trusts or equates
of redemption (2 Atk., 293) ; but now, by the 3 & 4 Wa
IV., c. 104, all a person's estate or interest in lands, tene-
ments, or hereditaments, corporeal or incorporeal, or other
real estate, whether ' freehold, customaryhold, or copyhold

'

(which words apply equally to legal and equitable estates',

are made assets for the payment of debts as well by simple
contract as on specialty. Trusts of chattel interests «i0
be legal assets in the hands of the executor. (Mod., $66;
4 Ves., 541.) Simple trusts of real estate are made legal

assets by the above-mentioned section of the Statute af
Frauds ; and it seems that complicated trusts and e<pnt»e»
of redemption, which are not within the statute, will he
considered legal assets as to specialty creditors by ansJory
to law. (2 Ch. Rep., 143.) It appears that under tat
3 & 4 Wm. IV., c. 104, real estates are, with respect to
simple contract debts, to be taken as equitable assets, but
that the act does not alter the mode of administration <*t

trusts of chattels nor of equitable freehold interests, in to
far as they were assets before the act.

3. It is a maxim of equity that a trust shall not fail for

want of a trustee. If the intention of the settlor be clear,
but he has omitted to name a trustee, or the trustee dies
or becomes incapable of taking the estate, the trurf

attaches upon the person on whom the legal estate has
devolved. (Wilm., 21, 22.) When powers given to trus-
tees are not discretionary, but imperative, they are, as
above mentioned, considered as trusts, and the court will

protect the cestui que trust from the failure or neglect of
the donee of the power. Where the discretion of the
trustee was to be governed by a rule which the court can
apply, it will do so ; but where there is no rule or measure
by which the discretion of the trustee was to be governed,
the court executes the power in the manner which appears
most reasonable, and in general proceeds upon the prin-
ciple that equality is equity. (2 Ed., 332; Bq. Ca. At-,
194.) Where a discretion is given to the trustee in respect
of the objects to whom an appointment is to be made,
questions sometimes arise, when the power comes to be
executed by the court, as to the objects to be included and
the mode of distribution. When the power is in favour of
' relations,' the court, except under particular
stances, appoints to relations within the statute of distribu-
tions, when it seems that the distribution will be made
per capita, and not per stirpes (1 Bro., C. C, 33); and
the words * next of kin ' occurring in such a power art
settled to mean ' nearest of kin,' to the exclusion of than)
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who would tnke by representation under the statute.

.2 M. &K..780.)
4. The cestui que trust is entitled to have the adminis-

tration of the trust-estate placed in proper hands. Thus
the court will dismiss a trustee upon its being shown,
upon application by bill to the Court of Chancery, that
he has acted improperly, or has become incapable
of executing his office (4 Ves., 592 ; 5 Ves., 707) ; and
where the original number of trustees has been diminished,
the cestui que trust may have the vacancies supplied.

• > Ves., 772.) The cestui que trust may also file a bill

;i<rainst his trustee, either for the purpose of compelling
• t im to the execution of an act of duty, or to restrain him
i rotn doing any act not within the scope of the trust, or
which would be prejudicial to the estate. (1 Bro., C. C,
177; 6 Mad., 10.)

o. If a trustee aliens the trust-estate, the cestui que
trust may follow the estate into the hands of any person
w ho has acquired it, whether he had notice of the trust or
not ; and even into the hands of a purchaser for valuable
consideration, if he had notice at the time of his purchase.
As to the limit of time and extent within which the cestui

>fiie trust may institute proceedings for the recovery of his

estate, Statutes of Limitation.
In case of a breach of duty by the trustee, the cestui

<jue trust has also a remedy agairut him personally by way
of compensation. The amount of the loss is considered as

;i simple contract debt against the estate of the trustee,

and payment of it may be enforced in the same manner as

tor any other similar debt. The circumstance of the
I rust ee having derived advantage or not from the breach
of trust, makes no difference as to his liability. Where
trustees are jointly implicated, it was formerly thought
t hat the cestui que trust might proceed against any of
iliem singly; but the contrary has since been settled.

h Sim., 219.) But the cestui que trust will not be en-
1 it led to any remedy against his trustee, if he himself, being
under no legal incapacity,- has concurred in the breach of
t rust, or subsequently acquiesced in it, or d fortiori if he has
executed a formal release to the trustee. (3 Swanst., 64.)

In cases of breach of trust by trustees of charities, the
ordinary mode of redress is by way of information in Chan-
cery, in the name of the attorney-general, in which some
"ther person must be joined as relator to be answerable
tor costs. By the 52 Geo. III., c. 101, commonly called

Sir Samuel Romilly's Act, a summary remedy is pro-
\ ided in cases of abuse of charitable trusts, enabling the
parties to proceed by petition. The 11 Geo. IV. and
1 Wm. IV., c. 60, extends to all cases in which the court is

authorised to make summary orders in cases of charities

(.sect. 21). The Statutes of Limitation do not apply to

charities, and therefore there is no limit to the extent to

which an account may be carried back against trustees

of charities, except such as have been established by the

practice ofthe Court ofChancery on grounds ofconvenience
or otherwise ; but where the misapplication of charity funds
has been unintentional, it is settled that the account will not

be carried back beyond the filing of the information, or of

notice to the trustees of the intention to dispute the appli-

cation. (Jac. 448 ; 2 Russ., 45.)
VIII. There are two rules of equity with respect to trust-

estates which are of very general application. The first is,

that what the settlor has directed to be done shall be con-

sidered as done ; so that it shall not be in the power of
trustees, by neglecting the performance of their duty, to

affect in any way the interests of the cestuis que trust.

Thus where money is directed to be laid out in land, or

land is directed to be sold, equity will consider the con-

version to have taken place, and deal with the property

accordingly. This constructive conversion however sub-

sists only until a cestui que trust, competent both from

interest and personal capacity to elect, declares his inten-

tion as to the character in which he will take the pro-

perty. [Election.]
The second rule, which is almost a consequence of

the first, is, that no act of the trustee shall alter the

nature of the cestui que trust's estate. This rule, of

course, is to be understood only of acts not authorised

hy the trust ; and with respect (b cestuis que- trust,

who are sui juris is universal, but is subject to some ex-

ceptions with respect to trust-estates belonging to lunatics.

The court, though it will not in general alter the condition

of the lunatic's property to the prejudice of his represen-

tatives, will not refuse to do so if it appear to be clearly

for the benefit of the lunatic himself. (2 Ves., jun. 72.)
It was formerly thought that the court might exercise
a similar discretion with respect to the estates of infants,

but it is now settled otherwise. (10 Ves., 122.)

(Sanders, On Uses and Trusts; Lewin's Law of Trusts
and Trustees.)

TRUXILLO. [Peru.]
TRYPHIODCRUS (TpwfiM«poc\ a Greek grammarian

and a poet, who was a native of Egypt, and appears to
have lived in the sixth century of our sera, about the reign
of. the emperor Anastasius. Particulars about his life

are not known. We possess by him an epic poem of
681 verses, on the destruction of Troy, which bears the
title 'JXi'ou nXoKric (Excidium Trojse). The narrative df this

poem is exceedingly dull, and so much like a mere chro-
nicle of events, that some critics have thought the work
to be only a sketch or outline drawn up by the author with
the intention of working it out into a longer poem. But
there is no reason for thinking that the author was capable
of doing much better things. This poem was first pub-
lished, together with the works of Q. Smyrnaeus and
Coluthus, by Aldus, at Venice, without date. The best
modern editions are those of J. Merrick, Oxford, 1741, 8vo.,

which contains a Latin translation in verse, by N. Frisch-

linus, and notes by various commentators ; of Th. North-
more, London, 1791, 8vo. ; and, lastly, that of F. A. Wer-
nicke, Leipzig, 1819, 8vo. This is the best critical edition,

and contains most of the notes of former editors.

Besides this poem, which is the only work of Tryphio-
dorus now extant, he wrote various others, such as on the
' Battle of Marathon ' (MapaSuviata), on the ' Story of Hip-
podameia,' and on the ' Sufferings of Odysseus.' This last

poem, which is called 'oSiaana Xtnoypa^aroc, is a strange
specimen of the low state of poetical taste at that time.
The author, according to Eustathius (Ad Odysss., p. 1379),

contrived to compose this poem without making use of the
letter *. (Compare Suidas, s. v. Tpv^to&opoc.)

TSCHERKASK, OLD (Staraiq Tucherkalzk), the former
capital of the country of the Don Cossacks, is situated in
47* 27' N. lat. and 39° 58' E. long., in a large but very
low island formed by the Don and the Aksai (a branch
of the Don), over which there are floating bridges. It is

traversed by canals, and consists of an irregular mass of
houses. On both sides of the canals there are wooden
houses built on piles. The town is subject to frequent
inundations, and in spring the communication between
the houses must be by boats, the ground-floor being
generally under water from April to June f the marshes
and pools that remain during the summer occasion many
diseases. It is probable that this otherwise ineligible

situation was chosen from the difficulty of approaching it

at a time when the country was constantly exposed to the

sudden attacks of the Tartars. The town is surrounded
with a strong rampart. Of the six churches the largest

has a great treasure of jewels, gold, and silver taken in

war. According to Clarke, there were, when he visited it,

15,000 inhabitants, almost all Cossacks, and some Tartars,

Greeks, and Armenians. In consequence of the many
disadvantages of this site, it was resolved, towards the com-
mencement of this century, to remove to another spot. It

appears that a beginning was made in 1805, but the

Cossacks were so unwilling to leave the old town, that it

was not till after the peace of 1814 that much was done
towards the building of the new place.

TSCHERKASK, NEW (Novo), is situated at the distance

ofabout four miles from the old town, on a dry elevated spot.

Cannabich states that, in 1836, the building had not made
so much progress as might be expected, the Cossacks still

preferring the old town, but that it had already 1721 houses
(of which 217 were of stone) one story high, broad regular
streets, and 11,327 inhabitants, and was the residence of
the Ataman, and the seat of the government offices.

Among the public buildings there are a gymnasium and
eight churches; one of them, which is very large, was
built in honour of the memory of Platoff, the celebrated

Hetman (or Ataman) of the Cossacks. As all the public

offices, the schools, hospitals, are removed to the new town,

the population of the old town gradually decreases. The
chief trade is with Taganrog, to which place fish, caviar,

and wine are exported.

(Hassel, Handbuch ; Cannabich, Lehrbuch; Stein, Levi'

con.)
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TSCHERNIGOW. [Czkrnigow.1
T8CHIRNHAUSEN, EHRENFRIED WALTHER

VON, a celebrated German mathematician and philoso-

pher of the seventeenth century, was descended from a
noble family, and born at Kieslingswald in Upper Lusatia,

April 13, 1651. Having received in his fathers house the

elements of a scientific education, and evinced consider-

able inclination for mathematical pursuits, he was sent at

seventeen years of age to the university of Leyden in order

to complete his studies. Here he became intimately

acquainted with the Baron de Niewland, who, being
appointed to the command of a regiment in the war
which, in 1672, broke out between France and Holland,
induced the young Tschirnhausen to accompany him as a
volunteer. After serving eighteen months in the Dutch
army, his father recommended him to travel, and he spent

several years in visiting England, France, Sicily, and Italy,

returning to Kieslingswald through Germany, where he

Sassed some time at the court of the emperor Leopold,

firing his absence from home he found means to collect

much information respecting the subjects of natural philo-

sophy, and it appears to have been then that he investi-

gated the nature of the curves which are called caustics,

and which have since borne his name. [Caustic]
Dr. Barrow, in his optical lectures, had previously de-

scribed the manner in which the rays of light cross each
other near the focus of a reflecting mirror, but M. Tschirn-

hausen was the first who discovered the curve to which
the reflected rays are tangents. In a paper which was
read before the Academie des Sciences at Paris in 1682,

he showed that the caustic formed by parallel rays when
reflected from the concave surface of a hemisphere is an
epicycloid, but he fell into a mistake in determining the

relation between its abscissae and ordinates. The proper-

ties of this curve were afterwards accurately investigated

by MM. De la Hire and Bernoulli.

On his return to his native place he formed the project

of making burning lenses of great dimensions, but there

being at that time in Saxony no establishment for execut-
ing works of magnitude in glass, Tschirnhausen obtained

from the elector permission to form one, and, this succeed-

ing, two others were soon afterwards founded. The first

lens which he cast and ground was of the kind called

double convex. It was more than one foot in diameter,

and its focal length was 32 feet. He appears to have used

it as a telescope, for he states that, without either a tube
or an eye-glass, he had seen through it the whole of a
town at the distance of about a mile and a half (about seven
English miles*). Nearly at the same time he made a
double-convex burning-glass, 3 feet in diameter and 12

feet in focal length, which weighed 160 pounds. The
diameter of the sun's image in its focus was about 1£ inch,

and by means of a small lens placed between the former
and the focus the diameter of that image was reduced to

about two-thirds of an inch. The effects produced by
this mirror are stated in the ' M6moires de 1'Academie

'

(1699), and from the account it appears that it was capable
of burning wood when green, and even when wet ; it

melted thin plates of iron, and vitrified slate and earthen-
ware. This mirror was purchased by the duke of Orleans,
then regent, and given to the Academy. Tschirnhausen
afterwords made a similar lens, which he presented to the
emperor Leopold, and this prince in return would have
created him a baron of the empire. The philosopher

however declined the honour, accepting only a portrait of

the emperor and a chain of gold. He also made a concave
mirror of thin copper, about 4J feet in diameter and 12
feet in focal length, and the effects produced by it, which
were similar to those produced by the glass lens, are de-
scribed in the « Acta Eruditorum,' Lips., 1687. It is stated
that the rays of the moon, being concentrated by the lens

or by the mirror, though they produced a brilliant image,
gave no sensible degree of heat ; and the like circumstance
is related of the lunar rays when concentrated by the
great lens which was executed in 1802 by Mr. Parker in

London.
The principles of the infinitesimal calculus were, in the

time of Tschirnhausen, not generally admitted among
mathematicians, and the Saxon philosopher was one who
gave the preference to the more elementary processes of
the antient geometry in researches relating to the proper-

ties of curves. Entertaining the opinion that the most
simple methods are the most correct, he concluded that

the modern analysis might be dispensed with ; and to QUI
he read in Paris, at a meeting of the Academy, a ' Mesjsaier

*

containing rules for finding the tangents to certain onrsea.
together with investigations of their rectification* mat
quadratures, agreeably to the method followed bf Iks
antients ; that is, without the consideration of infliiilisi—

<

quantities. At the commencement of the following jrt*>

he read a second ' Memoire ' on the like subjects* sata
relation to those curves which are called mechanical,
in this he affirms that the process which be used wt
cable to curves of all kinds. The process excited i

notice at the time, and the observations made on stay
Bernoulli, L'Hdpital, and other mathematician* wiB m
found among the Mfmoires which have been inserted m
the volumes published by the Academy, but it now fm-
sesses only an historical interest.

In 1686 and 1687 Tschirnhausen published at Amsterrfan
two philosophical works, of which the first is entitled
' Medicina Corporis,' and in this rules are delivered fee

preserving health. The other is called * Medicina Mentis.
It contains a development of the perceptions of pleasure
and pain in the mind, and of external objects by means of

the senses, but it constitutes chiefly a course of logic for

persons engaged in the study of the mathematical science*.

In this work Tschirnhausen mentions the properties of a

curve line which has since borne his name. It is foowti
by dividing the quadrantal arc of a circle, and to* radio*
passing through one of its extremities, into a like number
of equal parts, and drawing lines through the points of

division in each respectively, parallel to one another.
The points of intersection are in the curve line. For B»
equation, see Quadratrix.

Tschirnhausen rendered considerable service to ha
country by the discovery of a method of making porcelain

similar to that which is obtained from China. From Urn
discovery arose the manufacture of the Saxon porcelain.

He died in October, 1708, and was buried with pomp at

one of his own estates in Saxony, the king of Point
(Augustus), from respect to his memory, defraying tor

expenses of the funeral.

TSCHUDI, GILLES (in Latin Aegidiut TmJm&u <*

Tschudius), is regarded as the father of Swiss history. Ht
was born in 1505, in the town of Glarus, where his fannh
which ranked among the nobility of the canton, had bees
long established. One of his early instructors was Zvea-
glius, afterwards the eminent reformer; and at a later

date he studied at Basle under Glareanus, the poet a&i
scholar of Erasmus. Having accompanied Glareaaus to

Paris, he remained in that city till 1530, when heretamtu
home ; and the rest of his life, with the exception of the

space from 1541 to 1549, when he is stated to hair
been employed in the service of France (but in whsc
capacity is not explained), was spent in filling the suc-

cessive offices of the magistracy in his native state, oi

which he rose to be Landammann, or governor, in 156*
Tschudi employed the authority of his station and bis per-

sonal influence in moderating the heats excited among
countrymen by the religious contentions of the time, bat

remained himself a member of the Roman Catholic church
till his death in 1572. He is the author of numerous worf*.
the greater part ofwhich however still remain in manuscript

.

In 1538 (not 1530, as stated in the 'Biographic Lni-
verselle') appeared, in a small quarto volume, at Basle, a
geographical account of Switzerland in Latin, by Tschudi.
under the title of ' Aegidii Tschudi Claronensis, vixi apo.
Helvetios clarissimi, de prisca ac vera Alpine Rhaetia, can
caetero Alpinarum gentium tractu, nobilis ac emdita e»
optimis quibusque ac probatissimis autoribns Descripbo.
But this is only a translation of Tschudi's work, which w*»
probably written in German, and which does not appear
to have ever been printed. The translator was Sebaauab
Miinster, who dedicates his performance to Tschudi him-
self in a very encomiastic address, at the end of which he
seems to intimate that he was then a very young man
(' notius est hodie in orbe Munsteri nomen, quam ut ot>

meam infantiara a studiosis veniam petere etude cos
tendam'). Perhaps this was a son of Sebastian Munstcc
the celebrated Hebraist, who himself was nearly fifty b*
this time. A second'fedition of the book appeared, also in
quarto and at Basle, in 1560, in the title of which (other-
wise somewhat varied) we have a peculiar spelling of the
author's name—'antore Aegidio Schudo Claroncns* ' (<sc .

Appended to this edition is a table of latitudes and limn'
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iJes, by lite learned Connid Lyeosthenes, of Ruft'ach (Ru-
tquensis). Another work of' Tschudi's, which the ' Bio-
iphif Universelle' says was published in his lifetime,

but not by himself, is described as ' Cartes de la Suisse,

1 -><30 and 1595 ;' being, we suppose, an Atlas of Switzer-
land, but where published, or in what form or language,
does not appear. For an account or list of Tschudi's nu-
merous writings still remaining in manuscript, and dis-

in the libraries of Zurich, St. Gall, Glarus, Sec., we
refer to his article, by Usteri, in the ' Biographie

^erselle,' which professes to be compiled from a Ger-
jir of Tschudi, by Ildephonse Fuchs, published

Gall, in 2 vols. 8vo., in 1805. It is however impos-
le to make out from that article in what language some
them are composed. The most important work of

tschudi's that has teen printed is his Chronicle of Switz-
erland from a.d. 1000 to 1470, which was published at

Basle, in 2 vols, folio, in 1734 and 1736, by Dr. Johann
Rudolff I«elin (not J. B. Dselin,as in ' Biog. Univ.'), under
the title of ' Aegidii Tschudii, gewesenen Landammanns zu
Glarus, Chronicon Helveticum.' This work, which is in

German, enjoys the highest reputation and authority as one
of the main foundations of Swiss history. A sequel, coming
down to 1564, is said to be extant in MS. Another treatise

of Tschudi's, which the ' Biographie Universelle ' calls his
classic work, is said to have been published at Constance
in 1758. by Jacques GaHati, under the title of ' Description
de l'ancienne Gallia Comata.' but in what language it is

written is not stated. We doubt if this be an'

than a French translation of his Description' of
land, already mentioned.
TSCHUGUJEW is a large town in the government of

Slobode-Ukraine, situated in 50" 11' N. lat. and 36° 45'

. long., at the junction of the Tschugewka with the
snez. It is a Cossack town, which is under its own

• administration, and is the seat of a regiment of

called by its name. The place is surrounded by
'

i and a moat, and has in it seven churches, a school,

other public institutions. There are at least 10,000
labitants, some of whom are converted Calmucks or

descendants. They are much employed in tanning,
in the manufacture of cordage, saddlery, of girdles of
camels'-hair and saddle-girths of hemp, and have a con-
siderable trade by land. The adjacent country produces
abundance of fruit and wine. The annual fair's sue much
frequented.
(Hassel, Humibuch ; Cannabich, Lehrbuch ; Stein, Geo-
raphischn Lexicon.)
TSHOOKTSH ES. [Siberia.]
TSHUDES. [Russian Empire.]
TUAM, a city in Ireland, partly in the barony of Dun-
e, partly in that of Clare, in the county of Galway,
miles west of Dublin, by the road through Leixlip,

innegad, Athlone, Ballinasloe, and Castle Blakenev, in
53° 30" N. lat. and 8° 45' \V. long. An abbey is said to

have been founded here as early as the year 487, under the
invocation of the Virgin ; and this abbey is further said to

have been made a cathedral by St. Jarlath early in the
sixth century: this latter statement would be liable to some

" ', as there occurs mention of three 'abbots' of Tuam
. Jarlath's death, two of them as late as the latter

f the ninth century, were it not that in the antient

—ords the title of abbot is repeatedly given to bishops
hops. Mention of a bishop of Tuam about the

l of the eighth century occurs in the Irish w riters. The
archbishop who received the pall from Rome was

i O'Hoisin or Aeda-Va-Deisin, who rebuilt the cathe-
in the middle of the twelfth century ; but some of his

predecessors are called by the Irish writers archbishops of
Connaught. A little before the rebuilding of the cathedral
by Edan, a priory, dedicated to St. John the Baptist, was
established here by Tirdelvac O'Conor, king of Ireland

;

but to what order it belonged is not ascertained. An abbey
for Premonstratensian or White Canons, dedicated to the
Holy Trinity, was founded by one of the De Burgh or De
Burgo family, either in the reign of John or the early part
•f the reign of Henry III. In the twelfth century a castle

was erected here by Roderic O'Conor, king of Ireland, of
which (or more probably of a similar building of later date)
there are Bome slight remains. In a.d. 1244, Tuam with
sll itt churches was destroyed by fire ; and in a.d. 1356 it

was plundered and set on fire by Charles Oge, or Young
Charles, son of William de Burgo.

The palish of Tuam has an area of 13,799 acres : its

greatest length is seven miles, its greatest breadth four:
the population in 1831 was 14,219, of whom 0883 were in
the town. The parish extends into the two baronies ol

Clare and Dunmore, and the half barony of Ballymoe, but
the town is wholly in Dunmore and Clare, chiefly in the
latter. It occupies a low flat site on both sides of the river
Harrow (a small affluent of the river Clare, which flows by
Lough C'orrib into Galway Bay), and consists of several
streets, the principal of which meet in the market-place in
the centre of the town. The streets are not lighted, flagged,
or watched. The houses are for the most part neatly built,

and some of them are large and handsome. The cathedral,
which is also the parish-church, is on the west side of the
town : it retains some portions of antient Norman archi-

tecture. It is a small building, capable of accommodating
about four hundred persons. Not far from the cathe-
dral are the remains of an old church, and there are ves-
tiges of others in different parts of the town. The Roman
Catholic cathedral is on the east side of the town, and is a
handsome cross church of richly ornamented Gothic archi-
tecture : at the west end is a lolly tower, under which is the
principal entrance, formed by an elegant pointed arch with
rich mouldings : at the east end is a lofty oriel window
with stained glass. This cathedral is quite of modern erec-
tion : we are not aware whether it is yet finished : it is

one of the richest ecclesiastical structures in the island.

There are a Roman Catholic chapel, and a Roman Catholic
college for the education of young men for the priesthood,
and also for general education, founded a.d. 1814, by Dr.
Kelly, the late Catholic archbishop of Tuam. There is also

a presentation nunnery. The plan of Tuam, given by the
Municipal Boundary Commissioners, marks the site of St.

Mary's abbey, but what remains of the building exist we
are not aware. The bishop (of the Anglican church) has
a palace and handsome grounds close to the town ; and
there are a barrack for the military, one for the police, a
neat market-house, a small bridewell or gaol, and a court-
house, in which general sessions for the borough were a few
years since held twice in the year, and petty sessions weekly.
The business of the town consists in the supply of the neigh-
bouring districts with various articles for the home trade
obtained from Dublin or from the port of Galway. Malting
and brewing are carried on : there are some flour-mills and
a tannery. Some coarse linens are made. There are two
weekly markets and five yearly fairs. The quantity of
grain sold yearly in the market of Tuam, on the average of
the ten years from 1826 to 1835, both inclusive, was 468
tons of wheat, 364 tons of barley, and 2340 tons of oats.

The inhabitants of Tuam were incorporated by charter

of James 1., a.d. 1613; but the corporation has been dis-

solved by the late act 3 & 4 Victoria, c. 108. The borough
returned two members to the Irish parliament, but was
disfranchised at the union.

The parish of Tuam is a vicarage at the head of an
ecclesiastical union comprising six contiguous parishes in

the counties of Galway and Mayo, forming a district of

about 55 square miles, with a population of nearly 28,000 in

1831, and nearly 30,000 in 1834, of whom about 500 belonged
to the established church, the rest were Roman Catholics.

There are two churches in the union (including the cathe-

dral) and one chapel-of-ease. There are eight Roman
Catholic chapels in the union, without (we believe) in-

cluding the cathedral. The net yearly value of the bene-

fice is about 626/., with a glebe-house.

The parish contained, according to the ' Report of the

Commissioners of Public Instruction ' (Pari. Papers, 1835,

vol. xxxiv.), the Roman Catholic college and twenty-seven

day-schools of all sorts. The Roman Catholic college had
six professors, and contained 129 students, of whom 95

were boarded in the establishment : the instruction com-
prehended classics, mathematics, and theology. Of the

schools, two were private boarding-schools, one was the free

model-school of the Tuam Diocesan Education Society,

with 79 pupils ; three were free-schools in connection with

the National Board of Education, with an aggregate num
ber of 365 children : the rest were private day-schools or

hedge-schools.

TUAM, DIOCESE OF. A brief notice of the establish-

ment of this bishopric and its erection into an archbishop-

ric is given in the preceding article. The diocese was

augmented in the earlier part of the fourteenth century

by the incorporation of the diocese of Enaghdune, to which
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the archbishops of Tuam had laid claim many years before.

In the middle of the sixteenth century it was further aug-
mented by the incorporation of the bishopric of Magio or
Mageo (now Mayo). Ware supposes this incorporation
to have taken place a.d. 1210, but Usher and Harris (in

his edition of Ware) bring it down to a.d. 1559. The
diocese of Ardagh, in the province of Armagh, was
annexed to Tuam, but not incorporated, a.d. 1741 ; and
the united dioceses of Killala and Achonry [Killala] were
annexed to the diocese of Tuam, a.d. 1835. In 1839 the
see was reduced from its archiepiscopal rank and its pro-
vince united to that of Armagh. These last two changes
were made by virtue of the act 3 & 4 William IV., c. 37.

The diocese of Tuam, including the old dioceses of
Magio or Mayo, and Enaghdune, comprehends the greater
part of the county of Galway, a considerable portion of
Mayo, and a small part of Roscommon. It is bounded on
the west and south by the Atlantic, on the south-east by
the bishoprics of Kilmacduagh and Clonfert, on the east

by the bishopric of Elphin, on the north-east by that of

Achonry, and on the north by that of Killala. There is a
small detached portion east of the main part of the diocese,

surrounded by the bishoprics • of Clonfert, Elphin, and
Meath. The dimensions of the diocese of Tuam are given
by Dr. Beaufort at 60 Irish or 77 English miles for the
length, and 50 Irish or 03 English miles for the breadth.
The area, number of parishes, benefices, and churches,
are given by the same author, as follows :

—

Irish Acrei. Paristio. Bcneflcts. Churchea.

Galway . 675,250 49 11 12
Mayo . . 424,700 37 10 11

Roscommon 35,700 3 3 I

1,135,650 89 24 24
This area is equal to 1,824,487 acres, or 2850 square

miles English measure.
The ' Report of the Commissioners of Public Instruction'

(Pari. Paper*, 1835, vol. xxxiii.) gives 90 parishes, form-
ing 34 benefices (viz. 15 single parishes and 19 unions),
and having 31 churches, and 18 other places of worship
of the establishment. There were at the same time 134
places of worship for Roman Catholics and 10 for Pro-
testant dissenters. The population of the diocese in 1834
was nearly 480,000, of whom only about one in fifty

belonged to the established church. The remainder were
almost exclusively Roman Catholics, the number of Pro-
testant dissenters of every denomination being little more
than 400. The gross yearly revenue of the archbishop was
returned in 1833 at 82067. 3*. 9frf.. viz. 5020/. 1*. 3$. for
the revenues of the see, and 3186/. 2s. Gld. for annexed
preferments; the net revenue was 6996/. 9*. Old., viz.

4018/. 17*. 9jd. for the see, and 2977/. 11*. 3d. for the
preferments. The chapter consists of a dean, a provost,
an archdeacon, and eight prebendaries. There is one vicar
choral whose office is a corporation in itself. The grcss
yearly income of the vicar-choral was returned at
197/. 0*. 7i<l. The dean and chapter had no corporate
revenues divisible among the members : the gross income
of the ' economy estates' for the payment of salaries to
the organist, &c. was 174/. 10*. 104. r

The number of schools in the diocese, by the ' Report of
the Commissioners of Public Instruction ' (Pari. Papers,
1835, vol. xxxiv.), was 453, viz. 308 wholly supported by
payments from the pupils, and 145 supported wholly or in
part by endowment or subscription : 51 of these were in
connection with the National Board, 16 in connection with
the London Hibernian Society, 7 with the Kildare-Street
Society, 2 with Erasmus Smith's fond, and 1 with the
Association for Discountenancing Vice.
The number of children on the books of 370 of these

schools was 24,743, viz. 16,247 boys, 8020 girls, and 476
children of sex not stated. No lists were given from the
remaining 83 schools, but the number of children was
estimated at 5561, giving an estimated total of 30,304.
These computations give one school to every 1055 of the
population (computed at 478,021), and make the children
under instruction amount to 6jj& per cent, of the total
population. This is below the proportion in the other
dioceses of the province, except Killala, and below all the
other dioceses of Ireland, except Emly, Cloyne, Ardfert
and Aghadoe, Limerick, Killaloe and Kilfenora.

In the Roman Catholic division of Ireland the diocese
of Tuam has been lately diminished by the erection of the

new diocese of Galway, which took place on the duatohrUce

of the Roman Catholic wardenship of Galway in 1831-

The archbishop of Tuam had for his suffragans Iks-

bishop of Clonfert and Kilmacduagh, of Elphin, and of
Killala and Achonry.

(Ware's History and Antiquities of Ireland, translated

and improved by Harris ; Archdall's Monasticon Utbrrma-

cum ; Beaufort's Memoir of a Map of Ireland ; Levitt
Topographical Dictionary of Ireland ; Dublin Almammt

,

Parliamentary Papers.)
TUARIKS. [Sahara.]
TUBASTIjEA. [Madrrphyllmsa.]
TUBASTRvEA. [Madrkphylli^a.]
TUBBUS. [Persia.]

TUBE. The surface of a tube is "generally * cyfinder,
but this word may be made use of in mathematics. Whn
a tube is bent, there is no distinct geometrical name for it»

surface, but the following definition might do very well -

let a surface be called a tube when it is formed by i

circle which moves with its centre upon a given curve,

and its plane always perpendicular to the tangent of thai

curve. This would include the straight tube, or common
circular cylinder, and every species of bent tube.

TUBE, EUSTACHIAN. [Ear.]
TUBER, in systematic botany. [Tuberacek.]
TUBER, in structural botany. [Stem.]
TUBERA'CEiE, a section of the suborder Gastrroarv-

cetes, of the natural order of Fungi. It is known by it*

sporangia being membranaceous and scattered on a
serpentine vein-Tike hymenium, and included in a concrete
uterus. The sporidia are at first pulpy. This section in-
cludes the genus Tuber, the common'truffle, and Bhizo-
pogon, the white truffle. The species of these genera are

not numerous, and are found very generally diffused

throughout the temperate parts of the world, and growing
buried beneath the soil.

The genus Tuber has a closed uterus marbled interoaOr
with veins, the sporangia are pedicillate and confined u>

the veins.

T. cibarium, the common Truffle, is known by ill

surface being warty and of a black colour. It is loom)
buried in the soil of woods, especially beech-woods, some-
times at the depth of 10 or 12 inches or more. It i» a
native of Europe and is also found in Japan and the East

Indies. It grows abundantly in some parts of England.
This is one of the few species of the natural order Fungi
that is used as an article of diet. For this purpose tbey

appear to have been used by the Greeks and Romans : tbt

latter especially considered them a delicacy. It may he

however a question as to whether the Roman tuber »
really the common truffle. There can however be no
doubt that it had a similar form, origin, and use. The
truffle when gathered for eating is about the size of a large

walnut, and has a very peculiar smell. The flavour is nut

remarkable, and resembles in some measure that of thr

mushroom and morel. Its reputation however as an article

of diet does not depend so much on its flavour as it*

supposed aphrodisiac virtues. That this supposition is trot

may perhaps be questioned, but it is deserving of notice

that they are not very digestible, and that they are supposed
to possess this quality in common with cheese, chestnuts,

and other indigestible substances. When eaten they are

either cooked with various sauces, and served up "with

other dishes, or sliced and pared, and eaten with oil, salt,

and pepper. As the truffle exists underground and cannot
be easily cultivated, there would be some difficulty in pro-

curing it were it not for its powerful scent. This attracts

many animals to the spot where they grow, especially pias,

which are very fond of eating them ; hence the truffle

is sometimes called swine-bread, and pigs vjsed to be
employed for hunting truffles. Dogs however have the
same perception of the odour of these fungi, and, being
more easily trained, are employed to scent them, and some-
times to scratch them out of the earth. ' Nees von Esen-
beck,' says Mr. Berkeley, ' relates an instance of a poor
crippled boy who could detect truffles with a certainty

superior even to that of the best dogs, and so earned a.

livelihood.' Attempts have frequently been made to

cultivate them, but without much success. Mr. Berkeley
relates that Bomholz had succeeded in reproducing them.
The chief part of the truffles found in the English markets,
are brought from France and Italy, where they are rr.ore

abundant than in this country, and where hunting them is
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!".u-sued by some persons as an occupation. In warm
:01st weather truffles may be found all the year round,

at they are most abundant in August and September.
*\ hen the air is loaded with moisture before a thunder-
*orm, their odour is very perceptible, and they have hence
•mained the name of thunder- roots. The truffle is sub-
'-t to the attacks of many insects: a species of Leiodes
• posits its ova in it, which in the pupa state feed upon

:je substance of the truffle ; in this state they are called

; i uffle-worras.

T. moschutum, Musk-scented Truffle, has a roundish,

i! ooth, blackish appearance, and is a much rarer plant
i an the last. It nas been found in Great Britain, and
characterised by the musky odour which it gives out.

The genus Rhizopo^on has a sessile uterus, bursting

regularly and marbled internally with anastomozing
oiiis and sessile sporangia. The R. alius of Bulliard

-. t he Tuber albus of older botanists, and is called white
uffle, and by some writers, from its Greek appellation,

!..>ot -beard. The plant is round, rather ruerged, at first

I lite and then reddish brown, and slightly librillose at its

vise. It is found on sandy ground in woods, but is a rare

.
. 1 ant. It differs from the common truffle in not being
aried entirely in the earth : a part of its globular uterus

..\>pears above the surface.

TUBERCULARI'NI, a tribe of plants belonging to the
-uborder Coniomycetes, of the order Fungi. The species

tre characterised by their sporidia being glued together
••id forming an erumpent disc. It includes the genera
/ ubercularia and Fusurium. All the species are found

• mi dead and decaying sticks and branches, and trunks
• >f trees, and on the" decaying stems of various herbs. The
"fbercularia vulgaris is a very common fungus, and is

I'jund on dead branches, especially those of the currant
tree, in the autumn of the year. It forms upon these

1 "."inches little scarlet or rose-coloured patches which are

•ivquently very conspicuous. The Fmarium roseum
lonns smaller red patches than the last, and is found
m the stems of decaying herbaceous plants, as those of the
k-;in, tulip, Jerusalem artichoke, &c.
TUBEROSE. [PoLYANTHES TUBEROSA.]
TUBICINELLA. [Cirhipeda, vol. vii., p. 210;

Whai.es.]
TUBI'OOL*. The Tubicoles of Cuvier, commonly

railed by the French Pinceaux de Mer, form the first order
• •I' Ins Annelids.

'Hie Tubicoles have branchiae in the form of plumes, or
nf small arborizations, attached to the head or on the an-
terior part of the body, and nearly all inhabit tubes.

Of those which inhabit tubes, some form a calcareous,

homogeneous one, resulting probably from their transuda-
t .011, like the shells of the mollusca, but they do not adhere
: j it by means of muscles : others construct a tube by ag-
glutinating grains of sand, fragments of shells, or particles
.4" sand by means of a membrane which they doubtless

l ansude also: there are others again whose tube is en-

iiri-ly membranous or horny. {Rigne Animal.)
To the first category belongs tiie genus

Serpula.

The species of this genus are the Tuyaux dc Mer of the

Wench, and their twisting calcareous tubes cover stones,

shells, and other submarine bodies. The section of these
t ibes is sometimes round and sometimes angular, accord-

uiir to the species.

Cuvier describes the animal as having a body composed
of a great number of segments ; its anterior part enlarged
ii-to a disk, armed on each side with many bundles of

-tilf bristle-like appendages, and on each side of the mouth
a plume of branclua; in the form of a fan, ordinarily tinted

with vrvid colours. At the base of each plume is a fleshy

filament ; and one of the two, that to the right or left in-

ditlerently, is always prolonged and dilated at its extremity

into a disk of different configuration, which serves as an
nprrculum, and closes the aperture of the iube when the

animal retires within it. Cuvier further observes that the

most common species having this disk in the form of a

umnel, some naturalists have mistaken it for a proboscis:

but it is not pierced ; and the other species have it more or

le-s of a club-shape.

Th-; number of species of Serpula ' Lam.) admitted into

the last edition of Animaux sans Vertibres, is sixty recent

and fossil ; and M. Milne Edwards adds many more at the

end of the genus : but he observes that very little is known
P, C, No. 1593.

of the specific differences presented by these animals, and
that many of the living and all of the fossil species are

characterised in a very doubtful manner. The fossils are

said to be found in the tertiary, green-sand, chalk (environs

of Miinster and Maastricht), has, and oolite beds, &c. Mr.
Lea describes a species, Serpula urnata, from the tertiary

of Alabama (Claiborne beds).

Dr. Fitton records fourteen named species and two un-
certain species from the strata below the chalk, ranging
from the upper green-sand to the Kimmeridge clay.

Mr. Murchison notices Serpuliles and Spirorbis in the
Silurian rocks, Serpuliles longissimus in the upper ^ud-
low rock, and Spirorbis tenuis in the lower Ludlow rock,

and in the Wenlock limestone. (See Mr. MacLeay's paper,
post, p. 330.)

Mr. Murchison also records the presence of Serpula {Ser-

pula omphalo'ides, Goldf.) in the Devonian rocks, of Rus-
sia. (See his forthcoming work, on the ' Geology of Rus-
sia in Europe and the Ural Mountains.')

Example, Serpula contortuplicatu. The tubes of this

Serpula are round, twisted, and about three lines in dia-

meter. Its operculum is funnel-shaped, and its branchiae

are often of a beautiful red, or variesated with yellow and
violet. It quickly covers vases, bottles, or other objects

thrown into the sea.

Locality.—The Mediterranean and European seas.

Serpula cunturtiii-iicatu.

Ill other species (genus Galeuluria, Lam.) the operculum
is flat and beset with points.

Cuvier notices another species from the Antilles (&#•-

puta giganlea, Pallas), which lives among the madrepores,
and whose tube is often surrounded by their musses. Its

brauchice are rolled into a spiral form when they re-enter

;

and its operculum is armed with two small branched horns,

like the antlers of a stag. This species is the Tercbella

bicoruis, 'Abildg. Berl. Schr.' ix. iii. 4 ; Actinia, or Animal
Flower, Home. 'Lect. onC'omp. Anat.' ii. pi. 1. Upon this

spiral rolling up of the branchiae Savigny established his

subdivision of Cymospire Serpula; from which M. de
Blainville afterwards established a genus.

The genus Spirorbis, Lam., consists of those Serpula;
whose branchial filaments are much less numerous, only
three or four on each side : their tube is rolled up into

a tolerably regular spiral, and they are ordinarily very
small.

Sabclla.

The species of tliis genus have the same body and tiie

same fan-shaped branchiae as the Seijiulai ; but their two
fleshy filaments adhering to the branchiae each terminate

in a point, and do not form an operculum : they aie even

sometimes absent. The tube of the Sabelltr appears, most

frequently, to be composed of grains of sand, of clay, or

very fine mud, and is rarely calcareous. The known spe-1
Vol, XXV.—2 U
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cies are rather large, and Cuvier notices their branchial

plumes as being ot' admirable delicacy and brilliancy.

Example, Sabel/a protula, Cuv. {Protula Ruaolphii,

Risso). This beautiful and large species, with a calcareous

tube like that of the Serpulce, has the branchiae of a rich

orange.
Terebella.

The Terebellce, like the greater part of the SabelUe, in-

habit a factitious tube ; but it is composed of grains of

sand and fragments of shells: their body, moreover, has

much fewer rings, and their head is differently ornamented.
Numerous filiform tentacles, susceptible of much exten-

sion, surround their mouth, and on their neck are arbo-

rescent, not fan-shaped branchiae.

Example, Terebella eonehil-ga.

Amphitiite.

Cuvier remarks that the species of this genus are easily

.known by straw-like processes ranged in a pectinated form,

or in that of a crown, in one or more rows, where they pro-

bably serve for defence, or perhaps as means of creeping or

collecting the materials for their tube. Around the mouth
are very numerous tentacles, and on the commencement
of the back on each side are branchiae in the form of a

comb.
Cuvier's genus Amphitiite comprehends the Pectinaricv

of Lamarck, the Amphiclenet of fcavigny, the Chrysodnns
of Okcn, the Cistenes of Leach, the Sabcllariee of La-

marck, the Hermeltes of Savigny, and the genus Phcrum
of De Biainville.

Siphostoma (Olto).

The species of this genus, which Cuvier suspects should

be referred to this order, have on each articulation above
a bundle of line bristles ; below, a simple bristle ; and, at

the anterior extremity, two packets of strong and golden-

coloured bristles. Under these bristles is the mouth, pic-

ceded by a sucker, surrounded by many soft filaments,

which Cuvier thinks may be branchiae, and accompanied
by two fleshy ten'acles. The knotted medullary chord

may be seen through the skin of the belly. The Sipliosto-

inatu live burrowed in the sand.

Examples, Siphostoma diplochaitos, Oken
;
Siph. unci-

nate Aud. et Eclw. ' Littoral de France, Annel.' pi. ix., f. 1.

Cuvier closes his Tubicoles with Dentalium.
The following- situations have been noticed as frequented

by these annelids :

—

Serpala (including Vermilia and Galeolaria, Lam.) may
be said to be, generally, littoral, attached to rocks, stones,

shells, crustaceans, corals, and other marine bodies.

Spirorbis is found on sea-weed, shells, &c, and nearly

in the same situations.

Sabelta occurs on the Coasts, on shells, &c, and gene-

rally in shallow water.

Terebella haunts nearly the same localities.

Here we would call intention to i\lr. W. S. MacLeay*s

valuable ' Note on the Annelida,' in Mr. Murchison's
'Silurian System," part ii.

Mr. MacLeay commences by observing that the Annelids
differ from the true Annulosu in being hermaphrodite, and
in general red-blooded; and with regard to this part of
their organization, he remarks that M. Milne Edwards is

said in the public journals to have discovered that some
Annelida are not provided with red blood ; but the distin-

guished Savigny, he adds, stated the same fact so long ago
as the year 1823, for in his 'Systfime des Annelides' he
places Clepsine among his Hirudiniet : nay, even Cuvier,
who first distinctly pointed out the group under the name
of cert a sang rouge, has said that their blood is only ge-
nerally red.

Mr. MacLeay describes them further as soft vermiform
animals of an articulated structure, and which form the
immediate connection between such Vertebrata as Amphi-
oxus and My.i ine, and such Antiulosa as Porocepftalus
and other white-blooded P'ermes which have the sexes
distinct. Although hermaphrodites, many of them, he
say<, require a reciprocal coitus.

The following division of the Annelida is proposed by
Mr. MacLeay :

—

Normal Group, Annelida.

Nmldiua. Aulm ill froe, having a dutinct

A noils.

Body without feet or ml
dUtlnct hoad. \

Potypnd*.
Miiriue nnimals having

their budy provided villi

distinct fret.

head provided with eilher eye*
or outruns, or Ixjth

SerpuUiu. Anim.il* ivdeutary, and having
no head, provided with eyas
and antenna). _

AbtmMi Qrvtp. a

Lumbriclua Animal* Hlthn'it eyra or mr
lennv. UihS* evl rmm iy

(f,Tjiii tar lnn.ni naout. Art
culaliou iodiftiiijci.

Nemertiun. Anim.ils aquatic, wi-fc-mt »- .

or Auteoua. Body avi .-

Urn <lly •etiferoua- KrUr.^
tion indUtiuit

J
Hirudins. Animuli pn/virir-d .rrnvnlly

J e>e* 1ml not niib aiff'i 1 a»
I Body not i-rt-mjlty M-u,

\ out. Articulation tii4S c*-

Nereidina. MacLeay.
These Mr. MacLeay considers to be (he most perfect

their structure of all Annelida, as they possess nurntru,..
organs and have a distinct head, which is generally pi -

vided with eyes and an antennae. ' Some of them"' my?
Mr. MacLeay in continuation, ' after the manner of 5»n ..-

Una, inhabit tubes, which tubes are membranaceous.
formed uy a transudation from their body ; but. in v*er.e-*'..

the Nereidina are naked, and they are always agile uriia*
freely moving about in search of their prey. Arisivt'.f

calls them SKoXorrtvlpai OaXaaaiai lrapatXqoicu rif u£u rait
\ipaaiat( (lib. ii., c. 121 )*; and it is true that they tie won-
derfully like Centipedes. The fossil impiesaons in the
Llampeter rocks are too indistinct to enable us to itut-
niiiic very accurately the genera and species of N'rrd iu
which there occur, more particularly as the generic eharec-
teis in this group depend on such minute distinction* a.,

are afforded by a study of the mouth, antennas, and eytaJ
Genus Nereites. Closely approaching Savigny > (eu«i,

Lycoris in its external appearance, only the segment* c-,'

the body are here perhaps more slender and in proport:^
longer than usual. (.MacLeay.)
Of this genus Mr. MacLeay notices two specie*, t.;

Nereites Cambrensit, Murch., and Nereites St>dgie.ek:>.
Murch., figured in pi. 27, fig. 1, 2, of the Silurian Settee ,

and he says of the latter, that the worm had evidently, i»
fore coiling, with difficulty trailed itself along iu the m
in a way which any one accustomed to collect then- Atr,-
lida will at once iccognise.
Genus Myrianiles. Body linear, very narrow, and fom..J

of very numerous segments w ith indistinct feet and the*,

cirri. (MacLeay.)
Example, Myrianiles Macl.e.iii, Muich. (Si/ur Am'

pi. 27, tig. 3.)

Mr. MacLeay remarks that the softness of the tertuie v,

the foregoing three species of Annelida and the perfect- -

of the impression in fig. I, make it very remarkable. *i.
•

if articulated feet existed in the Tiilobites, sume totim
of them, even although membranaceous, should no* ri>
come down to us mure perfect than those figured by G.>'
fuss; and he refeis to Ann. Scienc. Nat., 'vol. x»„ pi. 2
fig. 8, and to his ow n paper on these crustaceans, for whui.
see the article Trii.oditks.

Serpulina, MacLeay.
These, wysMr. MacLeay, aic sedentary' animals, with .'

eyes or antennae. They live in tubes which are eilr.tr :

natural transudation of their body and either membranace-
ous or calcareous, or their tubes are semifactition*, bti ;
then composed of an agglutination of particles of .

.-

other small substances. The calcareous nature of the tut -

in some Serpulina is, Mr. MacLeay observe*, very aJvtr-
tageous for their preservation, and has thus enabled u* U
see that such animals occurred frequently in the Uppt;
Silurian Rocks.
Genus Serpulites.

Example, Serpulites longissimus, Murch. (Silur. Suit
pi- 5, fig. 1.)

Ncmertina, MacLeay.
' The Nemertina,' says Mr. MacLeay, ' are white-b'oodt J

worms, like some of the Hirudina or Leeches. Ia thi»

group however the character of articulation becomes tnorr
indistinct. Rudolfi has placed Gordius along with AVmrr-
tes {Ent. Syst., 572) ; and if Gordius goes into the giwj
of Nemertina, it is possible that Fiiaria may also. Nf -«v

'-

tes Borlasii is a long black sea-worm, which is satJ ',.

suck testaceous Mullusca. "The articulations of its b> :»
become visible when it is contracted. If the long vermi-
form impression in the Cambrian rocks of Llampeter t*«-

long to organic substances, it can only be referred to soiri
animal between Gordius and Nemet tes, although probatty

• • Sea SeolopeuArm closely rotcmbllnj in form tlw ImextrUl SroU-pnaiat'
We have (riven tlu cliaptvr u quoted, bat ire Sud it iu the Hi* Amai' Uk
it, c. U (P»ri*,*o.)..
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nearer the former genus: as yet however Gurdii are only
'"own in fresh-water, whereas this fossil production, if it

ielong to the animal kingdom, was evidently, hke Nemer-
• s, a native of the sc-a.'

Genus Neniertites? Animal marine, with the lineal' body
of a Gordius or Fdarin. (MacLeay.)

Example, Nemertites Ollivantii, Murch. (Silur. Sust.,
pi. 27, fig. 4.)

TUBICO'LID^E. The TubicoKes of Lamarck form the
est division of his Conchi/ires Crassipedes ; and he com-
mences his Cnnchifera with Asphrgillum, and terminates
licra with Lingula, the last genus, according to him, of
she Brachiopoda.
Lamarck observes that the Tubicolidce are undoubtedly

- one-hirers, but of such great singularity, that some among
iiu'in have been referred to other classes by modern natu-
. :i 'lists; and he adds that it it singular to find a bivalve
iitll inclosed in a testaceous tube, and still more singular
io see it incrusted in or built into the wall of that tube,
uid concurring to complete such wall.

The singularity of the Tubieolida; as well as that of the
1 'holattet, has, he further remarks, caused a misconception
'1* the real essentials of the shells which belong to the
'.mily, namely, two similar, equal, regular valves, aiticu-
.Ued by a hinge. As in the shells of the Tubicolidce,
:ieie are some which have accessory pieces apart from

: iieir valves; so, as one sees in the Pholudes, some nalu-
alists have taken them for multivalve shells, a notion

v. hich has given rise to very odd associations.

But, continues Lamarck, the doubts relative to the classi-

fication of the Tubicolidre and to those similarities which
hey exhibit to the Pholudes are evidently dissipated by

*
! :e transitional characters which connect Aspcrgillum
\ ilh ClavageUa, these last to the Fistulunce, and after-

v. aids to the Teredines, which themselves approach the
J 'ho/ades.

Finally, Lamaiek points out that the animals of this
unily are borers, burrowing in stone, wood, and even in

' luck shells; but some, nevertheless, live in the sand.
The following six genera are arranged by Lamarck

.wider this family,

—

Aspekgillitm, Olavagella, Fisru-
i ana, Septauia, f/EKEDiNA, and Teredo.
We here subjoin figures of the more remarkable forms

of Aspergillum.

Apjor^illum Javanum-

n, the valve* iuerustod in the lube; h, frODt view of the disk.

l.nctlity.— I'jist Indian Ocean.

M. Deshaycs, in the last edition of the ' Animaux sans

Verlcbies,' remarks that, the establishment of this family

i.y Lamaiek is a proof of the profound sagacity of that

roologist, and that he knew how, at a time when they

were rejected, justly to divine the points of relationship

which undoubtedly connect the different genera of this

family. At the same time M. Deshayes ouscives that it

has long appeared to him possible to ameliorate the family
by simplifying it. The genera Aspcrgillum, Cluiugdlu,
and Fistulariu alone, he .thinks, ought to form it ; whilst

the three others, Srptaria, Teredinu, and Teredo, bear the
greatest analogy to Pholas in general chaiacleis: the

shells have analogous forms
;

they have an appendage at

the umbones, as is seen in the Pholudes; and tliey have uo
true ligament. These three last genera, then, pa^s into

the family of the Pholudes.

The animal of Aspergillum, vaginiferum has been found
by M. Riippel, and it appears to bear much analogy to that
of Pholas.

AspcrsUltim vapiuiG-nsm.

a, the valves incrniled in ihe tube.

Locality.—The Red Sea.

Aspergillus .Nova: 7.ralandur.

a, valves incm.led ta tut* ; I: it .nt iiow of uiik.

Locality.—New Zealand.
2U2
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Fossil Aspergillcm.

M. Deshayes, in his Tables, gives the number of recent

Aspergilla as four, the same that appears in the last edi-

tion of the ' Animaux sans Vertebres,' and one fossil (ter-

tiary) from Bordeaux. Aspergillum Lengnanum, Hiening.,

is recorded as the only fossil species in the last edition of

the ' Animaux sans Vertebres.'

Since the article Clavagrlla was written, M. F. Cail-

liaud has published, in the ' Magazin de Zoologie ' (1842),

a well-digested and highly interesting notice on the genus,

the result of observations on individuals collected in the

course of 1840, in various parts of the Mediterranean and
Adriatic seas, at Nice, Venice, Naples, Palermo, and
Malta.
M. Cailliaud gives the following characters :

—

Animal perforating. Shell bivalve, attached to a free

tube in the fossil species, and included in the calcaire or

some marine production in the living state ; the anterior

part of the tube open, in the form of a ruffled chalice, the

posterior part excavated, oval, containing a free valve, and
the other affixed to its wall

;
ligament externa).

M. Cailliaud, after quotingthe remarks of Broderip (vol.

vii., p. 243), says, ' I snail add to the judicious reflections

of Broderip some observations which may be deemed con-
clusive. The agglomerations of Balanus sulcatus, which
conceal the Clavagella, in the gulf of Pozzuou, are

attached in groups on the pozzalana, and it sometimes
happens that the Claragenu, in introducing itself into

these calcareous masses, meets with the pozzolana, which is

of a much softer nature than the calcaire of the Balani, and
consequently more easy of disintegration by the continual

contact of "the water and the mollusk. But, what hap-
pens?—the animal makes a deviation (un coude) to enter

into the Balani and avoid this volcanic tufa, which from
its nature we may believe could not be dissolved by the

substance or acidulated liquor of the mollusk which dis-

solves the calcaire or lime.
* When the animal of the Clavagella excavates its

dwelling, its free valve is entirely open and strongly ap-
. plied upon the wall of its excavation : in this case the

border of epidermis which unites the mantle to the con-
tours of the valves denies a passage to the acidulated

liquor, which cannot extend between the free valve and the
wall of the excavation, where it might attack the shell. In
spite of these precautions one would be led to attribute to

* principle of deterioration the white deposit (couche) of
lime which covers the stria? on the free valve ; but I rather

believe that this deposit of lime belongs to the residue

produced by the dissolution of the calcareous matter which
passes between the excavation and the border of the valve,

and that its pasty consistence must, in accordance with the

border of the epidermis, prevent the filtration of the acid.

As the mollusk can avoid the contact of the acid, which
might kill it, it is not more difficult to avoid its attack upon
the valve.

' I am induced to believe that this dissolving secretion is

only emitted in small quantity ; that it is maintained in

contact with the stone by the great muscle, and that the
dissolved calcareous molecules forthwith absorb its strength

;

as soon as there is no longer any apposition of the great
muscle against the stone, the sea-water would absorb its

effects. It is then very easy for the animal to suspend at

once its work by admitting the water around it.'

M. Cailliaud* observes that in the small number of
living Clavagellrv known may be observed, as in fossil

shells of the same genus, small tubes often co-adapted (ac-
colcs) to each other, and placed in various parts of the
cell. M. Rang believed that these served to give passage
to so many fasciculi of byssus with which the animal is

attached to" the bottom of its dwelling. But M. Cailliaud
reraarVs that this supposition cannot be allowed ; for they
would be entirely useless to the mollusk, which is suf-
ficiently attached by its fixed valve. An attentive exa-
mination of these little tubes in living Clavagella has
proved to M. Cailliaud that their use was not to afford a
passage to the water, as has also been supposed, because in
many of the excavations there are neither tubes nor any-
other communications ; that the animal had no byssus ; but
that their utility was to fill the voids which the mollusk
finds on its passage in introducing itself into the stone,
voids belonging sometimes to other perforating animals.
Thus it is, observes M. Cailliaud, that with these tubular

masses the animal fills and closes all the apertures which
communicate with its dwelling to separate itself from

foreign bodies ; and accordingly we perceive that the**

tubular reunions are always due to chance : one sometime*
sees them at the bottom of the dwelling of the mol-
lusk, sometimes in the walls; wherever in fact there n
a necessity for closing up, but never with any fixed

character.

This leads M. Cailliaud to consider that in the torn,

C/aragellfr the case is different : these, entirely closed ic

a sheath analogous to that of Gastroch.hna. with which
they have much in common, have lived, not like the recent

species, in the stone or in the madrepore, but, like th»

recent Aspergillum, perpendicularly plunged for abov
three-fourths of flicir length in the sand. May not these

tubes then, inquires M. Cailliaud, with which the club vt

the Clavagella is often surrounded, without any determined
character, but thrown out at hazard like the root* of i

plant, have served as points of support necessary for main-
taining the perpendicular tube in the sand and at a con-

venient height for enabling the aperture above the level ot

the soil to receive the water ? These digitations, he further

observes, are less numerous and extended according to \\v

nature of the stratum in which these animals lived ; and
we accordingly find fossil species hardly provided with am
of these tubes, and sometimes they are on one side, some-
times on the other, according, he supposes, as the necessity

for solidity was more or less felt, these appendages bcinc
for the most part closed by the mollusk, at their contact
with the club-shaped portion of the tube, so that thei

could not be available to the internal organization.

M. Cailliaud then remarks, that if this observation U pro-

bable and, as he believes it to be, admissible, these tubular
digitations, of which the number, extent, and distxjstio-;

were subordinate to the circumstances of the soil wfcirf'

these animals occupied, cannot be considered as specific

characters ; and thus Clavagella; echinata, coromita. and
cristata ought to be examined anew in order to their receii

ing new names or being united.

fhe same acute observer states, that at the extremity oi

the club is often found, as in Aspergillum, a small open
fissure for giving access to the water into the dwelling er.

the mollusk, and, indeed, it becomes necessary, since in

low tides the upper extremity of the tube is not bathed by
the sea-water. Aspergillum, he remarks, would seem to

be in the same predicament, and the crown, formed of

tubes, which it bears at its extremity may contribute as »

stay to maintain it in a vertical position and at the desired
height.

The tube of the fossil Clavagella- is, sa\-s the same zooKv
gist, more slender and generally more elongated than ip

the living species, and this difference may be explained b
the change of level of the soil or moving stratum where the

fossil species lived and which were obliged to prolong their

tube to maintain its aperture constantly above the sand. k>

that it might receive the sea-water. In these great speciev
he remarks, their siphons must have sometimes extended
from 20 to 23 centimeters.

M. Cailliaud goes on to state that one of the most curi-

ous facts that he has to relate is the manner in which these
small pipes are formed. The epidermis of the great muscle
of the mantle is rough, covered with small pustules, whence
fleshy filaments, like tentacles, occasionally come forth

:

these are so many instruments whence the secreting mat-
ter is poured out, and with which the mollusk forms tho^e
little tubes which are shown in the figure of ClaragciU
balanorum. M. Cailliaud had not been able to see them
positively in action, when M. Scacchi of Naples twice *ur
prised these animals in the act of introducing these fic*hy
filaments into the commenced tubes, which they secreted
in a short time ; many finished ones were already closed,
and when the work was completed, these filaments retired
into the epidermis of the great muscle, to reappear again
when necessity required their aid.

Our limits will not permit us to follow M. Cailliaud in
this valuable paper, the whole of which is worthy of the
closest perusal from the malacologist, further than to state
that he has paid the greatest attention to the growth
and consequent apparent variations of the species, the
result of which is the record of the following species:

—

1. Clavagella aperta, Sow. (Clav. lata, Brod.; CUr.
ticula, Delle Chiaje).

2. Clavagella balanorum, Scacchi.
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3. Clamgeila elongata, Brod.
4. Claragella melttensis, Brod.
We subjoin some of M. Cailliaud's figures, which give

more information as to the shell than any yet published.

Qavagella npcrta.

a, Right valve ia a Tory young ftalo- b. The anme more advanced, seen In
the atone which haa been eat to ahow the eacnvnted port, and the rijjht valve
in situ. Ita young tube haa sii facets anil develop* ib Siat flmbrlation or
raffle- r, The atone atill further advanced, niacin the atone; lis young tube
hiu two ruffles. <f, The Mil greatly increased and aeen in the atone ; n part
of the moUnek ll aeen nnder Ita right valve and fu ita excavation, also the
great muaeleof the mantle and the aperture whence ita email rudimentary foot
comes forth : the lower extremity of the tube haa been cut away to ahow the
aiphons terminated iu papilla: the tube presente five ruffle* and the com-
mencement of two nthera which the moUuak had not finished, e. Another
vpecimen, which had entered the atone horiaontally and afterwards had pro-
longed Ita tube in a perpendicular direction. /, Another apeciraru.

CUvagella hnl.wnrum.

In an agglomeration of balani: the Utile tubes r.bove noticed are here seen
in the upper ti»nre.

Fistulana.

Sheath tubular, most frequently testaceous, more convex
and closed posteriorly, attenuated towards its anterior ex-
tremity, open at its summit, containing a free and bivalve

shell ; the valves equal, and gaping when they are closed.

Animal. . . .having at its anterior part two cyathiferous

calamities. (Lam.)
M. Rang characterises the animal as being similar to

that of Teredo, but shorter.

M. Deshayes remarks, in the last edition of the ' Ani-
maux sans Vertibres,' that Lamarck is evidently mistaken
in supposing that the calamities, which he believed to exist

in the Fistulantp, were destined to carry the organs of
respiration : this error, M. Deshayes observes, is rendered

certain by two methods
;

1st, The true Fistulana, although
closed on one side, have never any calamities; 2nd, These
calamities belong exclusively to the Teredines, and they

have their branchiae disposed as in all the Conchifera, and
not dependent on these calamities. These parts, he adds,

are not of the use which Lamarck supposed : they are

destined to close the entrance of the tube like a sort of

operculum.
The number of species recorded by M. Deshayes in his

tables is five living and seven fossil (tertiary) ; and of these
Fistulanee gigantea and hians are noted as living and
fossil (tertiary). In the last edition of the ' Animaux sans

Vertebres,' four recent species only are given, nor does

Fistulana gigantea nor Fist, hians appear among them :

two fossil species only are noticed, Fistulana ampullaria

and Fist, pyrum.
Small as this number is, it ought to be greatly reduced,

according to M. Deshayes, who says, that although

Lamarck has rendered the genus Fistulana more natural,

he has nevertheless left more than one error which it is

necessary to rectify. M. Deshayes had observed that the

genus Gastrochtena of Spengler was the same as that

named Fistulana by Lamarck, but with this difference,
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that Spengler's genus was more natural. Lamarck, says

1

M. Deshayes, had preserved a genus Gastrocha-na in the

family of Pholadatres, but it cannot be retained for this

reason: there exist certain Fistulante {Fistulana clava)

which make for themselves a tube complete and always

free, like that of the Aspergilla; other species burrow

into the substance of submarine bodies, and their tube

serves as a lining for the cavity which they inhabit {Fistu-

lana ampullaria); finally, there is a third sort which

always burrow into the substance of madrepores, large

shells, or soft calcareous rocks: the tube of these last

invests the cavity which they occupy, but as their shells

can only be obtained by breaking those bodies, inattentive

observers have fancied that they were deprived of a tube,

and for these incompletely known species Lamarck pre-

served the genus Gastroclucna. M. Deshayes, who states

that he has observed with much care the species of the

two genera, and detected the identity of their generic cha-

racters, whether their mode of life was in a free or included

tube, believes that one of the two genera ought to be sup-

pressed.

M. Deshayes then adds strictures as to some of the

species admitted by Lamarck into the genus Fistulana.

Fistulana cornt/ormis. M. Deshayes states that the

calcareous tubes which bear this name in Lamarck's col-

lection belong without exception to the genus Teredo.

Fistulana gregata. If the structure of the shell accords

with the tube, this species again, in the opinion of M. Des-

hayes, must belong to Teredo.

Fistulana lagenula. M. Deshayes had not seen the

.nternal shell of this species: it may, he thinks, also belong

,o the genus Teredo; but this is doubtful.

Fistulana ampullaria. A true Fistulana, but remark-

able in this, that according to circumstances it forms a free

tube sunk in the sand, or perforates calcareous bodies, and
its tube serves as a sheath or lining for the cavity which it

inhabits : this species, then, under the circumstances first

named, belongs to Fistulana ; under the second, to Gus-
trochcena.

Fistulana pyrum. This M. Deshayes does not know
completely ; but judging from the form of its tube, he
thinks that it very probably belongs to Fistulana : it may
indeed, he adds, be possible that this is the same species

f accidentally free) as that named Pholas hians by Brocchi;
in that case it would be another example of the inutility

of the- genus Gastrockeena.

Fistulana clava, the only other species recorded in the
last edition of Lamarck, is left without commeii*.

FMiUana clara. (Sowerby.)

1, Showing Hie tube with a •opium, «; 2. onuido of tlx Talvm; 3, lulde of
Ihe Mine. (O. B. Sowrriij'. (tram.) N.H. Mr. Sowctby tgmet ua> » tube
at tW» •pack* «iikost * ttjtum.

Locality of Fis/u'ana elara, East Iudiaa seas.

The Fistulana inhabiting a free tube have been l^- -

in sands or hard mud, with the small end of the l-Le \.y-

permost.
TUBI'FERA, the title of the fourth order of Polypiu..--

in the classification of Lamarck, including 1he Alcjouca wr

Lamouroux.

TUBINGEN, the second capital of the kingdom of Wf.r-

temberg, is in 48° 32' N. lat. and 9" 4' E. long. : it is sit ux'el

on the left or north bank of the Neckar, over which there i» a

stone bridge, at its confluence with the Ammer, in one of t:«r

most beautiful and fertile parts of the highland of WurtriD-

berg. On both sides of the valley of the Neckar are nn«.».-

tains partly covered with forests"; and rising above thttu.

towards the east ai(H south, the majestic forms of the neiir: -

bouring Alps, which, with the lovely valleys, and the ge.v c

eminences covered with vineyards, make a most plea»ar'

and at the same time magnificent landscape. The to.

itself, which is irregularly built in the old style, lies on :.

slope. The most regular portions are the two suluirt-.

one of which has been built within these few yea/* i:

the right bank of the Neckar, and contains the han<l*om«-»t

houses. There are three Protestant and one Roman C-
tholic churches. The inhabitants, in number between hU.«J

and 9000, are partly employed in the manufacture ol woo -

len cloths ; but Tubingen is chiefly interesting on ai-cour.:

of its university, which was founded in 1477. by Couu'.

Eberhard, who became afterwards the first duke of Wiir-

temberg: it flourished during the first 40 jears till tlw

Reformation: Reuchlin and Melanchthon were amon-; it»

professors. After the Reformation its professors, espei i*.'. t

those of divinity, were highly esteemed by all the Piou-:-
ants of Germany. It experienced in the sequel many
cissitudes of fortune. It was greatly impioved in I7i^.

It remained entirely Protestant till 1803 ; when Eluangtj
and some territory being acquired by Wurtenibcrg, Hie po-

pulation of which professed the Roman Catholic rtlipi.t..

the university founded for them at Klwangen was sup-

pressed, and the students admitted at Tubingen, which -

now the only university in the kingdom. The uuiverv.
has six faculties, namely, medicine, jurisprudence, pt .-

losophy, Protestant and Roman Catholic divinity, a:ul j.o-

litical economy. There are thirty piol'essors in orxiinsn.

who form the Senate, and six extraordinary. Accord: _•

to the new statute of 18th January, 1829, there is. in*ti .

of a rector, a chancellor, appointed by the king, who is a* t;

head of the whole university and of the Senate in partuult.-

The number of students is generally between COO «

.

700 (Horschelmann says that in 1832 there were Nt-i

students). The university has ample funds; with j

library of 60,000 volumes (according to the ' Couvvrsatior
Lexicon,' 140,000), a good collection of nalmal bi-te

a cabinet of medals, a collection of mathematical, astro-

nomical, and philosophical instruments, an obsenutort
and botanic garden. There are a Protestant and a Ren:
Catholic seminary, a clinicuni, and an anatomical theat;

The library and many of the collections of the unn ers.:»

are in an antient palace or castle called Holien-Tiibinsri

'

which was formerly strongly fortified. The library is placeJ

in a handsome apartment, 220 feet long and 50 Broad, witii

convenient reading-rooms attached to it. Amun? tl.<-

principal public edifices, besides the university, are S*

George's church; the town-hall, built in 143.*; the tw-

seminaries ; the museum, built in 1821 ; the court of just so

of the circle of the Black Forest ; the city hospital, nvn
spacious building: ; the Clinicum, founded in 1M.K5. which i-

an infirmary and lying-in hospital, to which medical studir'-

are admitted for practical improvement. The town fr-

several printing-offices, dyeing-houses, breweries, a-

i

manufactures of woollen cloth. Much wine is made i

the neighbdurincr country, but it is not held in great e-i>-

mation. There are many saw, fulling, and other nv.''«

on the Neckar and the Ainmer. Trade is pretty bii>s.

the high road from the Black Forest into Switzerland pa.-.-

ing through the town.
(Brockhaus, Conversations Lexicon ; Stein's Grozr.ipJ'.'.

by Horschelmann
; Memminger, Beschreibung r<m If tir-

temberg ; A. Fischer, Das Kbnigreich ll'iirtemb* r*.

Stutteard, 1838.)

TUBIPOR/EA, or TUBIPCRID.E, a group of Actmo-
zoaria, forming the first family of the Zooplntaria of Blsin-

ville, the other families being Corallia, Peunatularia. an<;

Alcyonaria. The Tubiporida? arc thus defined :

—

Animals provided with internal ovaries,and eight pinnated
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ti'ntaeula, and contained in elongated cylindrical cells

;

cells calcareous or coriaceous, with a round terminal open-
ing, fixed by the base, and not united into a real common
]
Vyparium. (This last part of the characteristic is not

clear.;

$ 1. Envelope fleshy.

Genus Cuscutaria, Blainville.

Tenfacula regularly ciliated, contained in oval cells,

aiiached alternately near the extremity of the articulations

v\ a fistulous, rampant, tortuous stem.

'."his is equivalent to the British genus Walkcria of Flem-
;g. or Seitulaiia cuscuta of Linn. Its place in this family

... ins doubtful. (Warn. Trans., vol. iv., tab. 15, f. 1.)

Genus Ti lain, Lamouroux.
Cells tubular, cretaeeo-membranaceous, marked with

ight longitudinal channels, and united into a ramose fixed

; A pnrium.
1'lxample, Telcsfo auranliaea, Lam., pi. 7, f. 6.

Genus Coi'iiuhiriii, Lamarck.
Animals claviform. Cells infundibuliforni, ascendent,

.ii.ii at the extremity, and continued interiorly into an
.ni'ii reiit ma:-s. (Included by Lamarck and Lamouroux
i.iih the Seiluhiiica.)

K.'.auiple, CornuJaria nigosa, Blainv. ' Actinologic,' pi.

S.'. fig. 4. Syn., Tubularia cornucopia?, Linn.
( lenus Cfural'tria, Quoi and Gaimard.
Animals cr. ii'orm ; cells tubular, elongated, subpedicol-

'. .(•;<!, fixed, and agglomerated irregularly on the surface of
.ii;':i::e bullies.

Example, Clavularia viridis, from Australasia. ' Actino-
'.'gie," pi. 82, f.5.

$ 2. Envelope calcareous.

Genus Tabipora.

Animals cylindrical. Cells tubular, thin, membranace-
ous, enveloped ill calcareous vertical tubes, which have
found terminal openings, and are connected by transverse

li.iUs into an irregular : fixed polyparium.
K.\amp!e, Tuhij;Oiii Kim ilii lis, Linn. ' Acliuologie,' pi.

<;_'. i". 2.

TUBIPOHITES. The fos.;il species supposed to belong
m Tubipwa aie thus named by many writers on organic
.. mains.

TUBUI.i BIIANCTIIA'TA. The Tukulibranchcs form
''•:» id's second order of Gastropods, and he says (bat they

-glit to be d.iachcd from the Pectinibkanchiata, to

'.;ch however they veiy nearly approximate, because
... ir shv.ll, which is in the form of a more or less irregular

'«•'•*, the commencement of which only is spiral, fixes

If upon various bodies: therefore, adds Cuvier, they
:>vc no organs of copulation, and fecundate themselves.
L'uvier's Ti'Mulibranrh^s consist of the genera Vermetus,

1
' vGii.us, and '<i!i(jnaria.

Vermetus. (Adanson.)
The I'crtni H have a tubular shell, the whorls of which,

: i he early age of the animal, form a kind of spire, but
.... rward.-. are prolonged into a tube more or less twisted

Uirt, iike those of the tubes of Serpu/cc. jTi/aicm/E.]
i..e shell is ordinarily fixed in an interlaced group of the
ne species, or partly enveloped in Lithophytes. As the

:.;al does not creep, there is no foot properly so called
;

i :t tiiat which in the ordinary gastropods forms the tail

: bent downwards and carried forward in front of the head,
re its extremity expands into a mass furnished with a

'L'iiealo operculum which closes the entrance to the tube :

i

1

I' as sometimes various appendages, and its operculum is

my in some species. The head of the mollusk is obtuse,

".il carries two moderate tentacles, which have the eyes at

i •' sides of their external base. The mouth is a vertical

f . nice, and beneath it is seen on each side a filament which
i.-s all tlie a))pearance of a tentacle, but which in reality

i .-iougs to the foot. Tiieir branchiae only form one row,
: j ig the leit side of the branchial vault. The right side

• occupied by the rectum and the spermatic chord, which
:>< tia;i.-mils the eggs. There is no penis, and the animal

!. e-mdates itself. (Cuvier.)

Cuvier remarks that the species are rather numerous,
Ct not very distinct.

Linrifus placed the form under the genus ty'rpula.

!.'u>ier ob:-erves that Lamarck's J'ermilia, which that

"'••-.k.gi.jt stdl leaves near the Scrpulcp, does not differ lioin

o.e t ciiurii.

flM. <^;oy and Gaimard are of opinion that these ani-
• -'i ou^lit naturally to form an order apart, in conse-

quence of the manner in which they construct their shell.
Always fixed to the bodies on which they reside from
their birth, they are not susceptible of any change of place.
A motion of elevation and depression alone is permitted to
them ; and indeed the organization of some does not per-
mit even that: such are those with an operculum whose
foot is entirely masked by the body. Those which are
deprived of it may be susceptible of creeping : they are
hermaphrodites, having the two sexes united. ^The female
organ only is visible ; the other cannot so easily show
itself. This disposition causes them to live ordinarily in
groups, the eggs becoming fixed nearly on the spot where
they are excluded; but they have been found isolated, a
solitude probably due to particular circumstances, such as
the agitation of the waves. Some have the commence-
ment of a spire, the whorls of which rise perpendicularly

;

others fix themselves flat, and have only their extremity
raised up. These mollusks have the faculty of abandoning
the extremity of the spire and of mounting into the upper
part of the shell in proportion as it grows.
The operculum is membranous, Tight, fragile, perfectly

round, exceeding much the tnmcature of the foot, very
concave, the elements of it close-set and confusedly spiral.

The mantle is open throughout the width of the body.
The pulmonary cavity is very deep, and a long gill occu-
pies all the left side : below it is a second rudimentary
one, represented by a filament. The lamella' of (he great
gill are filiform, rigid, and free, throughout a great portion
of their extent. The rectum and the uterus, co-adapted
together, open near the mantle to the right. A furrow
leads from this last to the extremity of the foot, as in the

Vermetus uentiferu*.

«, iholt ; b, animal. (Astrolabe.)

A cinglf specimen of Vermetiu lura 1 ricalis, ;!i 'wini| 11 c sj i-e.

Digitized byGoogle



TUB 336 TUB

tiroup of Vermeil, Stc

greater number of mollusks, whether dioecious or not. The
fulliclea which secrete the mucus arc placed, as ordinarily,

near the rectum. The muscle which fixes the animal to

its shell is long and strong, whence the vivacity of the

motion which causes it to re-enter it. The liver occupies
the extremity of the twisted portion, and along it run the
organs of generation. . {Astrolabe.)

Locality of Vermetut denti/erus, New Holland, Shark's

Bay, on an Avicula.

The number of species of Vermetut recorded by M. Des-
hayes in his tables amounts to eight living and one fossil

( tertiary, from Angers'). Vermetut occurs below the chalk :

thus Dr. Fitton records six species, from the upper green-
sand, the gault, the lower green-sand, Blackdown, and the

Hastings sand.

. The following are noticed by MM. Quoy and Gaimard
{Zoology of the Astrolabe), in addition to Vermetus deu-
tiferus,—Vermetus Zelandicus, Verm, giganteus. Verm,
cariuatus, Verm, roseus.

Vermeti have been found at depths varying from near
the surface to twelve fathoms, in sponges, under stones, on
shells, in coral-sand and sand.

Siliquaria. (Brug.)

Cuvier remarks that Siliquaria resembles Vermetus in

the head, in the position of the operculum, and in the
tubular, irregular shell, which has, however, throughout its

length a slit which follows all its windings, and which cor-
responds with a similar slit in the mantle which covers the
branchial cavity. Along the whole length of this slit

adheres a branchial comb, composed of a great quantity of
foliations, distinct and, as it were, tubular. Linnaeus
placed them with the Serpulee, and Cuvier observes that
in these later times some liave believed that they belong
to the class of Annelids. Thus Lamarck supposed Sili-

quaria as well as Vermilia to be approximated to the
Serpul<e.

Cuvier states that Audouin has observed and described
the animal, and that to him he owes what he has said on
the subject. .

M. Milne Edwards, who refers to the labours of M. de
Blainville and M. Audouin on this subject, remarks that

the SiliquaricB first distinguished by Guettard under the
name ot Tenagode, and considered till of late as being

Annelids closely approximating to the Serpulte, belong tn

the class Mollusea, and should be placed near to the Ver-

meti. From the conformation of their tubifonn shell.

Savigny, he observer, had already expressed doubts as to

the correctness of the generally received opinion on thu

point * and M. de Blainville went further, for be recog-

nized the right of these animals to belong to the class of

mollusks, a judgment which ulterior discoveries entire!/

confirmed. M. Audouin, having enjoyed an opportunity

of observing one of these animals, has proved thai the
organization closely approximates that of the Vermeil.

The body is of an elongated form and spirally turned, *»

that it cannot be extended in a straight line ;
anteriorly »

seen the operculum, which is very thick, formed of the

aggregation (empilement) of horny lamella?, and fi xed 03

a muscular foot, which presents superiorly a sort of appen-

dage very much compressed backwards, from which ri*e>

a distinct head, furnished with two small tentacles slightly

expanded at the summit, each provided at their base kili

a projecting eye. Immediately next to the head is s*m
the mantle, which is slit superiorly throughout its length

to the base of the spiral part (tortillon), which is distinct

and terminates the body. The right lobe of the mantle is

reduced to a very narrow fringe, which is bordered within

by a small furrow extended from the head to the origin of

the tortillon ; the left lobe is much larger throughout its

extent. The branchiae exist on one side only, and consist

of simple filaments fixed to the internal surface of the led
lobe of the mantle throughout its length. Finally, k\>
M. Milne Edwards, the tortillon is somewhat short, tod
includes the liver and organs of generation, which termi-

nate at a small notch on the left lobe of the mantle. TV
shell when recent is covered externally with a sort of epi-

dermis, and its walls are fixed to foreign bodies with much
less firmness than the shells of the greater part of tit

Serpulte.

The number of species recorded in the tables of M.
Deshayes are four living and one fossil (tertiary^ ; and ot

these, Siliquaria anguina (Serpula anguina, linn. t>

noted as recent and fossil (tertiary). In the last edition U
Lamarck's ' Animaux sans Vertehres ' are six recent spearv
including Siliquaria australis, which MM. Quoy mJ
Gaimard found at Port Western in New Holland ; and four

fossil (including Siliquaria anguina) from the neighbour-
hood of Angers, from Grignon, and from the calcaire grx>-

sier of N6hou. Mr. Lea records Siliquaria Claibornenut
from the tertiary of Alabama.
Example, Siliquaria muricata. Locality, Indian Seas.

StUqutm muriinU.

Species of this genus have been found in sponges,
TUB'JLI'PORA. [Tiw'L.roK.iMi.]
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TUBULIPO'RHWE, or TUBUUPOILEA, the second
family of Polypiaria solida, in Blainville's arrangement of

the Actinozoana. The characteristics appear by no means
exact; but are thus stated by Blainville:

—

Animal* contained in cells of a tubular figure, with a
round mouth, which are accumulated irregularly, so as to

form an attached unsolid polyparium. . (The animals are

only known in (he genus Tubuhpoia.)
Genus Microselena, Lamouroux.
The cells accumulated in diverging fasciculi, so as to

constitute a calcareous solid polyparium, generally hemi-
spherical above and radiato-etriate below.

Example, Microselena porosa, Lam. 1 Gen. Polvp.,' pi.

7, f. 24-26. (Fossil at Caen.)

Genus Obelia, Lamouroux.
Cells conical, approximate, adherent at their origin,

separated, and ascendent at their extremity, so as to form
a small round attached plate-like polyparium.

Example, Obelia tubulifera, Lam. 'Gen. Polyp.,' pi. 80,

f. 7 and 8. (From the Mediterranean.)
Genus Tubulipora, Lamarck.
Animal* slender, elongate, hydriform, with eight ten-

>acuJa. Cell* deep, rather corneal, agglomerated into a
parasitica] encrusting cretaceo-membranaceouspolyparium.

Example, Tubulipora transversa, Lamarck. Ellis, 'Coral-
lines,' tab. 27, fig. e, E. (Seas of Europe.)
Genus Jtubula, Defrance.
Cells subcylindrical, prominent, irregularly united at the

base into a calcareous ectiinulated (probably attached)
polyparium.
Example, Rubula Soldanii, Defr. (Diet, ties Sci. Nat.,

torn. 48, p. 590.) (Fossil from Hauteville.)

TUCA'NUS (the Toucan). A southern constellation of
Bayer, situated between Phoenix and the south pole, and
near to the bright star in Eridanus. The principal stars

are as follow :

—

J
v a

ii

No. la

Catalogue of

•S

I
s

l*
ti

1
u

if
U

a 1789 2651 3
0 1709 2C70 5

7 1877 2774 4

n 1023 2862 5
e 1926 2867 5
r 11 21 5

26 44 4

p 27 45 4
28 46 5

TUCKER, ABRAHAM, a distinguished metaphysician,
was descended from a Somersetshire family, and was born
on the 2nd of September, 1705. His father was an emi-
nent merchant in London, who amassed a large fortune,

and died in his son's infancy, leaving him to the guardian-
ship of a maternal uncle, Sir Isaac Tillard. ' Of the

memory of this relation,' says Sir Henry Mildmay, whose
biographical sketch prefixed to his edition of the ' Light
ol' Nature Pursued ' is the only account that we have of
this author, ' Mr. Tucker to the latest hour of his life never
failed to speak with extreme affection and gratitude, fre-

quently observing that he was indebted for every principle

of honour, benevolence, and liberality which he possessed

to the indefatigable pains and bright example of his uncle.'

Tucker was sent to a school at Bishop's Stortford, and in

1721 entered as a gentleman commoner at Merton College,

Oxford. During his stay at Oxford he devoted himself

chiefly to metaphysical and mathematical studies, but

found time also to make himself master of the French and
Italian languages, and to cultivate a natural taste for

music into very considerable skill. About the year 1724
he went to the Inner Temple, ' where for some time,' Sir

Henry Mildmay informs us, ' he applied very closely to

the law, in which he acquired such a degree of knowledge
as enabled him to conduct with advantage the manage-
ment of his own affairs, and frequently to render very

essentia! service to his friends and neighbours ; but his

fortune not requiring the aid of a profession, to the pursuit

P. C. No. 1594.

of which neither his constitution nor his inclination was
adapted, he was never called to the bar. While lie con-
tinued at the Temple, he commonly passed the vacations
in tours through different parts of England or Scotland,
and once made a summer excursion into France and Flan-
ders.'

In 1727 Mr. Tucker purchased Betchworth Castle, near
Dorking, with an extensive estate attached. He imme-
diately applied himself to the study of agriculture, and,
' with his usual industry, he committed to paper a great
variety of remarks which he either had made himself, col-
lected: from his neighbours and tenants, or selected from
different authors, both antient and modern, who have
treated on rural economy.' In 1736 he married Dorothy,
daughter of Edward Barker, Esq., of East Betchworth, cur-
sitor baron of the exchequer and receiver of the tenths.
He had two daughters by this lady, who died in 1754.
The elder daughter, Judith, survived her father, and died
unmarried in 1795. Dorothea Maria, the younger, married,
in 1763, Sir Henry Paulet St. John, Bart., and was the
mother of Sir H. P. St. John Mildmay, who assumed the
name of Mildmay on a marriage with an heiress of that

name, and who edited the ' Light of Nature Pursued,' and
wrote the sketch of his grandfather's life, from which we
have quoted.
Tucker felt the loss of his wife very severely, and occu-

pied himself for some time in twice transcribing all the
letters he had ever received from her. He then applied
himself to educate his daughters, and himself taught them
French and Italian. In 1755 he put together and arranged
some materials which a friend had sent to him for the pur-
pose, and published them in a pamphlet, with the name
' The Country Gentleman's Advice to his Son on the sub-
ject of Party Clubs.' Sir Henry Mildmay says of this

Saraphlet, which is very scarce, and of which he had with
iificulty procured a copy, that it was not a party produc-

tion, but a general exhortation, addressed chiefly to young
men, against strong political feeling. We learn on the
same authority that Tucker kept quite aloof from politics,

and having been often solicited to be a candidate for the
representation of Surrey, invariably refused. ' He was
once only prevailed on to attend a county meeting at Ep-
som, where party ran very high ; and though he took no
active part in the proceedings there, he was introduced
into a ludicrous ballad, where he is described, with several

other gentlemen of respectability and talent, as confounded
by the superior powers and eloquence of the Whigs of that
day, Sir Joseph Alawbey and Sir Humphrey Coates. This
circumstance afforded to Mr. Tucker abundant matter for

humorous animadversion, and whenever politics were the
subject of conversation he seldom failed to advert to the

ill success of his only essay in public life ; and was so

much amused with the figure he made in verse, that he
set the ballad to music'

It was about the year 1756, according to Sir Henry
Mildmay, that Tucker began his great work ' The Light of
Nature Pursued ;' at least no papers relating to it were
fouud of an earlier date. But the materials for that work
must have been long in course of collection, and it pro-
bably contains the results of the observation and reflec-

tion of a whole life. ' My thoughts,' says Tucker of him-
self, 'have taken a turn from my earliest youth towards
searching into the foundations and measures of right and
wrong

;
my love for retirement has furnished me with con-

tinual leisure, and the exe"rcise of my reason has been my
daily employment.' When he had determined upon com-
posing his work, we are told by Sir Henry Mildmay that
' he made several Sketches of the plan for his work (one of

which he afterwards printed in the shape of a dialogue), be-
fore he finally decided on the method he should pursue

;

and after he fiad ultimately arranged and digested his ma-
terials, he twice transcribed the whole copy in his own
hand.' And he endeavoured to improve himself in com-
position by a study of the principal Greek and Latin

authors, and by translating the most admired passages of

Cicero, Demosthenes, and others. The first specimen of
his work was published in 1763 under the title 'Free Will :'

this was a selection from the four octavo volumes of the
4 Light of Nature Pursued,' which he gave to the world in

1765. In the mean time, a criticism in the 'Monthly Re-
view ' on the ' Free Will ' led him to publish a reply, under

the title 'Man in Quest of Himself
;
by Cuthbert Com-

ment.' He published the ' Light of Nature Pursued " undery
Vol. XXV.—2 X
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the fictitious name of Edward Search. The remaining vo-

lumes of the work, the composition of which, together with

magisterial duties and the superintendence of his estate,

occupied the remainder of his life, were edited after his

death by his daughter.

Sir Henry.Mildmay gives the following interesting ac-

count of Mr. Tucker's habits :
—

' He always rose early in

the morning to pursue his literary labours. During the

winter months he commonly burnt a lamp in his chamber
for the purpose of lighting his own fire. After breakfast

he returned again to his studies for two or three hours, and
passed the remainder of the morning in walking, or in

some rural exercise. As he was remarkably abstemious,

he lost but little time at the table, but usually spent the

early part of the evening in summer in walking over his

estate, collecting information on all agricultural subjects

from his tenants, and committing the result of their prac-

tical experience to paper. In winter he completed the

regular measure of his exercise by traversing his own
apartment," and, after accomplishing the distance he had
allotted to himself, he employed the remainder of the after-

noon in reading to his daughters.' In 1771 blindness over-

took him, a fever having completed what incessant appli-

cation had prepared the way for. ' His favourite object

however was not abandoned in consequence of this ca-

lamity, his mechanical ingenuity enabling him to direct

the construction of a machine, which guided his hand and
helped him to write so legibly that his productions were
easily transcribed by an amanuensis.' He also received in-

valuable aid from his elder daughter, whom Sir Henry Mild-
may not unjustly compares to Milton's daughter. ' She tran-

scribed the whole ot his voluminous work for the press

;

and so entirely did she devote her time, like Milton's

daughter, to those pursuits which would make her most
useful to her father, that she applied herself to the study
of the Greek language, in which she made such proficiency

as to be enabled to preserve to her father, during the
remainder of his. life, an intercourse with his favourite

authors, of which his misfortune must otherwise have de-
prived him.' Tucker died in 1774.

Tucker's work is one which for various reasons, its length
as well as the nature of the subject, is read by few ; but
many will know the praise bestowed on it by Paley in the

preface to his ' Moral and Political Philosophy:'—'There
is however one work to which I owe so much that it would
be ungrateful not to confess the obligation : I mean the
writings of the late Abraham Tucker, Esq., part of which
were published by himself, and the remainder since his

death, under the title of " The Light of Nature Pursued,
by Edward Search, Esq." I have found in-this writer more
original thinking and observation upon the several sub-
jects that he has taken in hand than in any other, not to

say than in all others put together. His talent also for

illustration is unrivalled. But his thoughts are diffused

through a long, various, and irregular work. I shall ac-

count it no mean praise if I have been sometimes able to

dispose into method, to collect into heads and articles, or
to exhibit in more compact and tangible mosses, what, in
that otherwise excellent performance, is spread over too
much surface.'

The ' Light of Nature Pursued ' is a desultory work, and
not a systematic treatise, on mind and morals, and is of a
practical rather than n theoretical character. The princi-
ples of mental and moral science are but cursorily treated,

and with the view of being applied to the business and prac-
tical exigencies of man's life. Tucker adepts Hartley's
theory of association, with its objectionable material ele-

ments ; but instead of association he always uses the term
translation, a term which has nothing to recommend it in

J

preference to that which he discards. The striking qua-
ities of Tucker's woik are ingenuity and fertility of il-

lustration, a rich quiet vein of humour, which has pro-
cured lor him the title of 'the metaphysical Montaigne,'
and a lofty moral aim, which renders the work as useful to
the student as its humour and variety of illustration render
it generally entertaining.

Tucker was a favourite author with Sir James Mackin-
tosh, who has evidently bestowed great pains upon his
»'<etch of him. ' He had many of the qualities which
might be expected in an affluent country gentleman, living
in a privacy undisturbed by political zeal, and with a lei-

sure unbroken by the calls of a profession, at a time when
England had not entirely reaounoed her old tart* far dm-

taphysical (peculation. He was naturally endowed, r.-«

indeed with more than ordinary acutenea or senaibtlr.

nor with a high degree of reach and range of mind, bt,?

with a singular capacity for careful observation and «?*

ginal reflection, and with a fancy perhaps unmatched ir

producing various and happy illustration. The most et

servable of his moral qualities appear to have been nrs-

dence and cheerfulness, good-nature and easy temper. The
influence of his situation and character is visible in t:

.

writings. Indulging his own tastea and fancies, like ten*

English squires of his time, he became, like many of then
a sort of humourist. Hence much of his originality at:

independence; hence the boldness with which h« op**'

employs illustrations from homely subjects. He wrote il

please himself more than the public. He had too lit;.,

regard for readers, either to sacrifice his sincerity to thrsr

or to curb his own prolixity, repetition, and egotism. trees

the fear of fatiguing them. . . . He was by early edixt-

tion a believer in Christianity, if not by natural charac -

religious. His, calm good sense and accommodating teat

per led him rather to explain established doctrine* it>
-

manner agreeable to his philosophy than to assail the~

Hence he was represented as a time-server by freethinker.

and as a heretic by the orthodox Had he rrcs*!

without changing his thoughts,—had he detached tiav
ethical observations, for which he had so peculiar a »•<•>-

cation, from the disputes of his country and his day. - U
might have thrown many of his chapters into their peopr
form of essays, which might have been compared, tbovgtt

not likened, to those of Hume.' {Dissertation on thr Pro-

gress of Ethical Philosophy, Whewell's edition, p. 268.

The best edition of the ' Light of Nature Pursued' is tfctt

of Sir Henry Mildmay, in 7 vols. 8vo. There is a repirt

of this edition in 2 vols. 8vo., 1837. An abridgment
of the work has been published by Mr. Hazlitt, which »
now out of print, but which is highly commended by cr»-
petent judges. The tract in reply to the ' Monthly re-

view,' of which the full title is ' Man in Quest of Him* J

or a Defence of the Individuality of the Human Mind or

Self,' is printed in Parr's 'Metaphysical Tracts,' publi»h<-;

b/ Lumley, 1837.
' TUCKER, JOSIAH, D.D., a learned divine and dis-

tinguished political writer of the last century, was bora v
Laugharne in Carmarthenshire, in 1711. Some time after-

wards his father went to reside on a small estate near Ar<r

ystwith in Cardiganshire, which had become his piotwm
and which he cultivated himself, having been brought in

as a farmer. Although his means were very small, he w
trived to send his son to Ruthin School in Denbigh-stun',
where he pursued his studies with such success as to u
enabled to obtain an exhibition at St. John's College, Ox-
ford. In those days it was a matter of some difficult' u

perform the journey between Wales and Oxford, am) 'it

:

said that young Tucker was obliged to go backwards sr.1

forwaids on toot, with a stick over his shoulder and t

bundle at the end of it. On one occasion his fathr
mounted him upon his own horse, but the young mar) Hi
not wish to sacrifice the convenience of his father to h»
own pride, and in future journeys he resumed his stick tni

his bundle. Shortly alter leaving the university he entered

into holy orders, and served the curacy of All SeinH
Bristol. He next became curate of St. Stephen's Church.
Bristol, and was appointed a minor canon in the cathedra1

of that city. Here he had the good fortune to encage lot

friendship and esteem of Dr. Butler, the bishop of his dio-

cese, who appointed him 'as his domestic chaplain. R2r

afterwards obtained for him a prebendal stall in the catie-

dral of Bristol. To the active friendship of his excrJvC.
patron he was also indebted for the rectory of St. Stephen ».

to which he succeeded in 1749. To complete at once tr.-

history of his ecclesiastical preferments, we will add thit

in 1758 he became dean of Gloucester, and about the wine
time took his degree of D.D.
To his residence in the great commercial city of Brwta!

may, in great measure, be ascribed the prevailing character
of his political writings, the best of winch are those which
relate to the interests of trade and commerce. Pamof
over for the present such of his publications upon othr;
subjects as may intervene in point of time, we shall be the

better able to give a connected view of his principal

writings upon trade. In 1748 he published his first com-
mercial work, enutled • A Brief Essa
aad Disadvantages which respectivi

i>ay on the Advantages
ely attend France aad

Digitized byGoogle



T U C T U C

Great Britain with regard to Trade, with some Proposals
for removing the Principal Disadvantages of Great Britain,

in a new method.' In this essay he condemned the French
system of taxation, especially the taille, the duties upon
sa.lt, and those laid upon provisions entering their great
cities. He objected also to their mode of farming the

revenue, to their maitrites or guilds, and to their mono-
polies and exclusive charter's. Nor did the taxes of this

country escape his censure. ' The taxes upon the neces-
-;\iies of life are in fact so many taxes upon trade and in-

dustry; and such must be accounted the duties upon soap,

coal, ca idles, salt, and leather. Likewise the duties upon
the importation of foreign raw materials, to be employed
in our own manufactures, are so many fetters and chains
to prevent the progress of labour and the circulation of

wealth.' He denounced ' our monopolies, public com-
panies, and corporate charters,' as being ' the bane and
destruction of a free trade.' Amongst the most important
Of his proposals for improving the trade of Great Britain

may be mentioned a union with Ireland in all respects, as

to parliament, trade, and taxes; an extension of our inland
navigation ; and the adoption of a system of warehousing
>roods on importation, at the option of the merchant. At
that time we had very few canals ; a prejudice existed

against them ; and more than twenty years after the pub-
lication of this essay we find a canal bill opposed in parlia-

ment as tending to injure the coasting-trade, and as being
• greatly prejudicial to that most important object, the

nursery and increase of seamen.' (Cavendish's D bates,

15th reb., 1/69, vol. i., p. 337-9.) A system of warehousing,
it is well known, had been proposed by Sir Robert Walpole
in 1733, and abandoned on account of the storm of oppo-
sition which it encountered. Nor did the ignorance and
prejudices of the merchants allow this valuable measure to

be carried into effect for more than half a century after

the dean of Gloucester had most plainly pointed out its

advantages. His arguments and illustiations upon this

point are hardly susceptible of improvement alter forty

years' experience of the practical effects of this system.

[Warehousing System.]
i In 1774 he first published a tract which he had written

sixteen years before, entitled 'A Solution of the Inipoitant

Question, whether a Poor Country, where Raw Materials

and Provisions are Cheap and Wages Low, can Supplant
the Trade of a Rich Manufacturing Country, where Raw
Materials and Provisions are Dear and the Price of Labour
High.' The subject is very ably treated, and (as is usually

the case with the dean) in a plain and practical manner.
This tract is well worthy of attention, as the question is

still one of great interest, and a frequent subject of dis-

cussion in reference to free trade and our competition with
foreign manufactures.

• The Case of going to War for the Sake of Trade, con-

sidered in a new Light,' is another valuable tract, first

published in 1703, and republished with the last. It is an
enlightened exposition of the evils of war in regard to

trade, and of the folly of encaging in the one for the sake

of promoting the other. M. Turgot thought so well of

this tract, that he translated it into the French language,

and wrote a very complimentary letter to the author.

Some years later he published a work upon a similar plan,

viz. ' Cui Bono ? or an Enquiry what Benefits can arise

either to the English or the Americans, the French, Spa-
niards, or Dutch, from the greatest Victories or Successes

in the Present War
;
being a Series of Letters addressed to

Monsieur Necker.' It laboured by argument and by
familiar illustrations to show the impolicy of war, and to

discourage jealousy and exclusiveness in national com-
merce.
But the most remarkable of all the commercial tracts of

Dean Tucker was published in 1785, being • Reflections

on the Present Matters in Dispute between Great Britain

and Ireland.' The object of this tract was to point out

the advantages that might be derived from the commercial

freedom of Ireland, and to suggest to the English merchants

a scheme for evading restrictions and monopolies, by the use

of the free Irish ports for their commercial adventures. The
ends proposed to be accomplished by these means were :—
l«t, ' A free trade, for the benefit of both kingdoms, to all the

countries beyond the Cape of Good Hope ;' in other words,

an escape from the commercial monopoly of the East India

Company : 2ndly, ' A free trade to Egypt and the Levant,'

at that time restricted by the charter of the Turkey Com-

pany : 3rdly, 4 A free importation of sugars and of other
products of the warmer climates, from the cheapest market,
wherever it can be found:' 4thly, 'A free navigation,
exempted from those clogs and restrictions which are
required by the famous Act of Navigation ;' and Othly,
' The free exportation and importation of grain.' It is

interesting to observe that the first of these objects was
not attained until 1833, nor the second until 1825 ; that
the fourth has only been partly realised ; and that the thiid

and fifth arc still unaccomplished, and still the theme of
active political discussion.

Even this brief notice of Dr. Tucker's commercial views
will serve to iank lum amongst the highest of the political

writers of the last century, for it must be recollected that
when he commenced his inquiries the genius of Adam
Smith had not yet enlightened the world. The • Wealth
of Nations ' was not published until 1776, and the course
of lectures from which were developed the foundations of
that great work did not begin sooner than 1752, or four
years alter the publication of Dr. Tucker's ' Essay on Trade ;'

nor are we aware that any of Adam Smith's lectures at

Glasgow appeared in print before the publication of the
'Wealth of Nations.' The value of Dr. Tucker's smaller
tracts and essays upon trade makes it a subject of regret
that he did not complete a more methodical and scientific

work which he had undertaken. This work was com-
menced at the desire of Dr. Hayter, bishop of Norwich,
and preceptor to the Prince of Wales, afterwards George
the Third. The circumstances connected with this work
may be best explained in the words of the author:—' His
lordship's design was to put into the hands of his royal

pupil such a treatise as would convey both clear and
comprehensive ideas on the subject of national commerce,
freed from the narrow conceptions of ignorant or the
sinister \ iews of crafty and designing men.' ' I therefore

entered upon the work with all imaginable alacrity, and
intended to entilule my performance the Elements of
Commerce and Theory of Taxes ; but I had not made a
great progress before I discovered that such a work was
by no means proper to be sheltered under the protection
of a royal patronage, on account of the ninny jealousies to

which it was liable, and the cavils which might be raised

against it. In fact, I soon found that there was scarcely

a step I could take but would bring to light some glaring

absurdity which length of time had rendered sacred, ami
which the multitude would have been taught to contend
for as if their all was at stake. Scarce a proposal could I

reconi .uend for introducing a free, generous, and impartial

system of national commerce, but it had such numbers of
popular errors to combat with as would have excited loud

clamours and tierce opposition.' For these reasons he

laid the scheme aside, and, unfortunately for his own fame
and for the interests of mankind, he never resumed it.

While the concerns of trade were thus engaging his

attention, other measures of public policy aroused his in-

terest and exercised his pen. But we cannot fail to observe,

in reading his various publications, that the principles of

free trade and the improvement of our commercial laws
were never absent from his mind.

In 1751 a bill was brought into the House of Commons
lor the naturalization of foreign Protestants, and alter

passing through its other stages was lost on the third read-

ing. This circumstance gave rise to two very able pam-
phlets, in which the dean contended strongly for the mea-
sure.

Three years before, in his ' Essay on Trade,' he had pro-

posed to "encourage the settling of foreigners in this coun-

try as one of the means of increasing our wealth and
advancing our trade and manufactures; and on the

rejection of the bill he published * Reflections on the

Expediency of a Law for the Naturalization of Foreign
Protestants,' in two parts. In these he gave a most lucid

and complete historical review of the laws with legard to

foreigners from the earliest time; and treated with severity

and ridicule the jealous and illiberal conduct of the Eng-
lish with regard to other nations. His arguments in favour

of inducing foreigners to give this country the benefit of

their skill and capital, and his enlightened analysis of our

history, in reference to their exclusion, are among the very

best of his writings. He was snon called upon to exert

himself again in the same cause. In 1753 a bill was

brought into the Lords to permit Jews to be naturalized by

parliament, a privilege from which they had been excluded
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by an act of the 7th James I. Cc. 2), chiefly directed against

the Papists, and which required all persons applying for

naturalization to have taken the sacrament of the Lord's

Supper. This bill was violently opposed in both houses

of parliament, and throughout the country, but being sup-

ported by the ministers, at length received the royal assent.

No sooner had it become the law than the clamours with

which it had been assailed were redoubled, and while they

were at their height, Dr. Tucker boldly undertook the de-

fence of the measure in two ' Letters to a Friend concerning

Naturalizations.' The act was nowhere more unpopular

than at Bristol, and the populace were so enraged at his

opposition to their prejudices, that they burned him in

effigy in full canonicals ; and he is said to have witnessed

the ceremony from his own garden. The violence of

public feeling upon the subject at that time may be judged
of from the facts that on the last day of the winter session,

in the same year, the Duke of Newcastle was forced to

move for the repeal of the act, and that the obnoxious

measure was actually repealed.

At the very commencement of the disturbances in the

American colonies, the dean took a view of British interests

at variance with all parties, and published several tracts

from time to time as the contest proceeded. He showed
no sympathy with the Americans, nor did he acknowledge
the justice of their complaints. On the contrary he vindi-

cated the constitutional right of the mother country to tax

her colonies, and accused the Americans of ingratitude in

resisting the mild and liberal sway of England. Thus far

he agreed with the court party ; but while they urged
coercion and punishment, and while the opposition were
seeking to conciliate and make concessions, Dr. Tucker
proposed to abandon the colonies altogether. He did not

doubt the power of England to coerce the Americans, but
he asked, in 'A Letter from a Merchant in London, to his

Nephew in America,' ' How are we to be benefited by our
victories ? And what fruits are to result from making you a
conquered people ? Not an increase of trade ; that is im-
possible : for a shopkeeper will never get the more custom
by beating his customer ; and what is true of a shopkeeper
is true of a shopkeeping nation.' To these opinions he
always adhered, and took every occasion to enforce them.
Writing so late as 1782, he stated that he had held the
opinion for upwards of five and twenty years that colonies
were detrimental to a country, and that he had been ' grow-
ing every day more and more convinced.' These views were
consistent with his uniform advocacy of perfect freedom of
trade and navigation; and were strengthened by his horror
of the needless wars which had too often been caused by
distant colonial possessions.

The warmth of the controversy led him to speak with
much acrimony of the American people, their leaders and
advocates, and some of his statements brought him into col-

lision with Mf. Burke, who treated him with great disre-

spect. ' This Dr. Tucker,' he said in his celebrated speech
on American taxation (April 19, 1774\ ' is already a dean,
and his earnest endeavours in this vineyard will, I suppose,
raise him to a bishopric' In consequence of this reference
to himself, the dean addressed his next pamphlet, in the
form of a letter, to Mr. Burke, and dissected the speeches
rf that statesman upon the American question, and again
enforced his own opinions.'

His views of the American question led him frequently
to oppose the doctrines laid down by Mr. Locke, and relied

upon by the Americans—that the consent of the governed,
given either by themselves or by their representatives
chosen by them, is the only foundation of civil govern-
ment and the only justification of taxes. In many of his
pamphlets he combated these principles, and at length
devoted an elaborate work to their refutation. In 1781
his ' Treatise concerning Civil Government' appeared. It

consists of three parts. In the first he examines the doc-
trines of Mr. Locke, and of his followers. Dr. Price, Dr.
Priestley, and Mr. Molyneux, as to the principles of civil
and political liberty. In the second he offers a theory of
his own as the true basis of civil government, and suggests
alterations in the British constitution. In the last he
describes the former Gothic or feudal constitution of Eng-
land, chief! v in order to show the gradual increase of popu-
lar power and the limitation of the influence of the crown.
The work evinces much acuteness and learning, but is of a
somcnV.at desultory character. His opinions were decidedly
adverse to any extension of popular representation, and he

even proposed to raise the qualification of electori and ;

the members of the House of Commons. He had pr.nir:

the greater portion of this work some years before, lor y
vate circulation amongst his friends, and it was actual

quoted and attacked before it was published.

The devotion of his talents with so much ardour to po,'.-

tical and commercial inquiries laid him open to many ur

castic imputations of neglecting his spiritual duties Ht
bishop especially, Dr. Warburton, between whom and tit

dean there seems to have been much want of corduljti,

was alleged to have said that ' his trade was hi* n-iiwc,

and his religion a trade.' The dean took many opuuri'-

nities of refuting these calumnies, and exposing the m, »-

tice of the prejudice with which his labours were regards

On one occasion he thus expressed himself:—'The buh.<j

affects to consider me with contempt : to which I ay r<-

thing. He has sometimes spoken coarsely of me : to i,ii> :

I replied nothing. He has said that religion is my tnlr

and trade is my religion. Commerce and its conrieiiiic-

have, it is true, been favourite objects of my attention

and where is the crime ? And as for religion, I have art-

fully attended to the duties of my parish, nor have 1 De-

lected my cathedral. The world knows something o! at

as a writer on religious subjects ; and I will add ( which tx

world does not know), that I have written near three hun-

dred sermons, and preached them all, again and tpn.

My heart is at ease on that score ; and my conjcieiict.

thank God ! does not accuse me.' In the preface to 'Rt-'

flections on the Expediency of a Law for the Naturalioiio!

of Foreign Protestants,' he complains that he had • under-

gone some censures for engaging in inquiries leennfj

beside his profession ;' and ' he begs leave to offer ton

reasons for his interfering in those matters, and at tbeuiw

time to vindicate himself from the supposition of Un-
deserved the ill-treatment he has met with.' He sttr>

that 'in his parish, (hough large and populous, he perform

all the offices of his function himself, according to the K
of his abilities ;' and therefore ' flatters himself that at Ira."

as he follows these studies without neglecting his ofc-

engagement*, and delivers his opinions in an inoffetoK.

manner, he shall be excused in the judgment of ail can*,

persons, though the warmth of party real, or the resent-

ment of those whose interest clashes with that of the pub-

lic, may excite them to vilify and insult him.' Three »v
later, he writes, * Another bill brought against me » tint I

am extremely ignorant in my peculiar profession as a di-

vine ; and that having dedicated too much of my time in

the study of commerce, I have shamefully neglected t«

cultivate those sciences which more immediately bdom:'-"

my clerical profession. To these charges I »Uuxl mute

and as my Apology for the Church of England, my $•>

Sermons, and my Letters to the Rev. Dr. Kippis, ire d>'

before the public, let the impartial judge as tney pies*

It is not surprising that the political works of so able

writer should have attracted more public notice lhaa ti>

ministrations in the church, or even his published ttr&»

and religious treatises; but it would be doing grots

tice to his memory not to mention with praise the tea!

learning displayed by him in the cause of religion- >'

none of his political writings did he show more ability tit''

in his 'Apology for the present Church of England.

his ' Letters to Dr. Kippis.' In these he maintained »ne

right and duty ofthe church to regulate the behaviour of ii>

own members in such things as relate to the ends of it*"""

institution ; and thus he supported the practice of enforaT-'

subscription to the Thirty-nine Articles on the part of it-

clergy. But at the same time he claimed the fulled in-

dulgence for dissenters, and showed the mistaken P°,lf
) .'^

fienal laws against ecclesiastical nonconformity. He P

ished another valuable tract upon the same subject
'"•

1774, entitled ' Religious Intolerance no Part of the

neral Plan either of the Mosaic or Christian DUpentatw"

At about the same time he published 'Seventeen Senm""

on some of the most important Points of Natural and «'

vealed Religion.' He proposed also to revise the Bo<»

Common Prayer, to retrench its redundancies and kj*

tions, and to reduce its length ; but he does not spp**" •

have proceeded with this design.
fl

As a political writer Dr. Tucker proved lurnaeli a

^ ^

of uncommon sagacity, judgment, and foresight, wi

mind little tainted by prejudice, and very far in •™*ncf

his age. As a divine he would unquestionab'y h»" ^
joyed a higher reputation, if his religious writing" «*"
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been eclipsed by the greater celebrity and interest of his

political works. His 'style is clear, simple, and forcible;
and his mode of treating a question rather popular than
scientific. His principles and maxims, indeed, are always
expressed in a concise and logical form, and the arrange
ment of his subject is methodical ; but the freedom of his

style and the familiarity of his illustrations impress his

wiitings with a character essentially popular.
His numerous publications have never been collected,

ami are now extremely scarce. Many of them passed
through several editions, and attracted a large share of
public interest, both in this country and on the Continent,
llieir celebrity would most probably have continued until

this day with greater lustre, had not Adam Smith since

84 a beacon to political economists in his 'Wealth of
is,' by which all direct their course, and beyond

1 none care to explore.

In private life Dr. Tucker was an amiable and pious
nun. In his own parish he was deservedly loved and re-

spected. His income was never large, but his wants were
few, and he dispensed his charities with a liberal hand. An
unecdote is related of him which reflects great credit upon
his heart. His curate at St. Stephen's, Bristol, was much
esteemed bv Dr. Tucker, and had a large family to support
with very limited means. The dean conceived the project
of resigning the rectory in his favour, and after much soli-

citation and interest, he persuaded the chancellor, in whose
gill it was, to accept his resignation, and bestow the living

his friend. He then resided almost entirely at the

erv in Gloucester. Late in life he married Mrs.
e, his housekeeper. He died on the 4th November,
at the advanced asre of eighty-eight, and was in-

terred in the south transept of the cathedral at Gloucester.

[Gentleman'* Magazine, 1799, vol. 69 ; Seward's Anec
dole* ; Tucker's various tracts and treatises.)

TU( 'KEY, CAPTAIN. [Congo.]
TUCUMAN. [Plata, vol. xviii., p. 220.]

TUDE'LA. [Nwarha,]
TUDE'LA, BENJAMIN OF. [Benjamin.]
TUDOR. [Hf.nhyVII.]
TUDWAY. THOMAS, doctor in music, a name well

known in musical history, but more on account of his con-
nection with the lord high treasurer Harley and of his

conversational talents, than for any productions of his pen
that have survived him. He was educated in the King's
uhapel. under Dr. Blow, and was a fellow-pupil of Purcell.

In 1071 he became organist of King's College, Cambridge,
and in 1705 was honoured by a doctor's degree in that

university, and also appointed the professor of music. After

which Queen Anne named him as her Organist and Com-
poser Extraordinary. He now was much patronised by the

Oxford family ; and the valuable scores of English church
music, in many volumes, in the British Museum, were col-

lected by him for Lord Oxford, and form part of the Har-
leian Collection, No. 7337, et seq. There is a tradition

that, with Prior, Sir James Thornhill, and other eminent
persons, ' he formed a weekly society at the house of the

lord high treasurer. Thornhill drew all their portraits

in pencil, and Prior wrote humorous verses under each.

These passed into the possession of Mr. West, formerly

president of the Royal Society.' A portrait of Dr. Tudway
is in the music-school at Oxford. He composed anthems
and a few other works ; but except one of the former, pub-
lished in Dr. Arnold's 'Collection of Cathedral Music,' we
have never met with any one of his productions.

TUESDAY. [Week.]
TUFA. [Travertin.]
TUFF. The accumulations of scoria and ashes about a

volcanic crater, which are re-aggregated so as to make a

coherent or solid mass, are termed volcanic tuff. Similar

but more antient aggregations of the products of heat,

re-nggregated into firm, solid, or even highly compact rock,

are called trap tuft'. One mode of occurrence of volcanic

tuff among the products of a recent volcano is represented

by Mr. Lyell, Prime, of Geol., book iv., chap. 0.

TUILERIES. [Paris.]

TULA, a government of European Russia, is situated

between 52° 53' and 54° 56' N. lat. and 35° 54' and 38°W
E. long. It is bounded on the north by Moscow, on the

east by Riasan, on the south-east byTambow, on the south

by Orel, and on the west by Kaluga. The area is 11,200

square miles, and the population 1.115,000.

This country is a uniform undulating plain, where hardly

anything is to be seen but boundless cornfields or mea.

dows, traversed by low hills, with little wood, no large lake,
no considerable river, in short no remarkable naturai
scenery, but on all sides the active industry of man, this
province being one of the best cultivated and most populous
in this vast empire. The soil is dry, and generally poor, and
owes its fertility to skilful cultivation. The principal river is

the Oka, which comes from Kaluga, and partly forms the
boundary towards Moscow and Kaluga. The Don, which
rises in fake Ivanof, near the frontiers of Riasan, is little

more than a brook in its short course in this govern-
ment before it enters that of Riasan. There is however no
want of water, there being above 200 small rivers. 'The
inhabitants,' says Hassel, ' are Russians, with a few German
families living among them ; the peasants are a depressed
race, born to obey, quiet, docile, and industrious as long
as they are under due restraint, but obstinate, indolent, and
quarrelsome where they have their will. On the whole
they are poor; so indigent that they frequently require the
assistance of their lord ; their clothing and food incon-
ceivably wretched

;
they rarely have meat, more rarely

fish, and many never buy salt.'

The bishop of Tula and Bjelew is at the head of the
clergy ; he has 857 parishes under him. The government
is divided into twelve circles. Except in the capital there
are no manufactories ; woollen and linen are made only for

their own use by the families of the country-people.
The most considerable town next to the capital, Tula,

is Bjelew, situated on the Oka, in the western part of the
government. It is a large old town, with a rampart and
moat : it has fifteen churches ; one monks' convent, with
a seminary for 60 students ; a nunnery ; and several public
buildings. The population probably exceeds consider-
ably 7tMK), that number having been assigned to it twenty
years ago. There are several tanneries, breweries,
tallow-melting houses, and manufactories of hardware,
especially knives, which are highly esteemed all over
Russia. The inhabitants carry on a considerable trade.
Wenew, on the VYenewka, which falls into the Ortes
situated 32 miles north-west of Tula, has eight churches
and 3500 inhabitants. There is a silk manufactoiy, a soap
manufactory, and some breweries. Odojew, on the Upa,
has seven churches and 3300 inhabitants, who deiive sub-
sistence from agriculture, mechanical trades, and a con-
siderable commerce in heinp and corn with Kaluga. Jef-
remow, on the Metscha, has six churches built of wood
and one of stone. Most of the houses are thatched with
stiaw. The inhabitants, 3000 in number, chiefly subsist
by agriculture. The above are the only chief tow ns of
circles that require any special notice.

TULA, the capital of the above government, situated in
54° 15' N. lat. and 37° 25' E. long., at the confluence of
the Tulitza and the Upa, is an important commercial
and manufacturing town. It has 51,000 inhabitants, 28
churches, two monasteries, with a seminary and a gymna-
sium, 17 poorhouses, a theatre, a foundling hospital,

and a house of correction : there is likewise an institution,

called the Alexandrium, for the education of children of
noble families. The manufactoiy of arms is the most ex-
tensive and important in the Russian empire. It was
founded by Peter the Great in 1712, and belongs to the
crown. It employs above 7000 workmen, of whom GOO arc

smiths; has two iron-foundries, and provides the whole
army with arms, producing annually 70.000 muskets and
25,000 side-arms, w hich are of excellent quality and beau-
tiful workmanship ; cutlery of various kinds is alsomanu-
factured here. There are in Tula numerous tanneries and
breweries, manufactories of Russia leather, candles, soap,

beet-root sugar, and great tallow-melting houses, which
produce annually two million pounds of tallow, besides

manufactories of woollens, linen, sealing-wax, paint, and
Prussian blue. There is a very great trade in all these

articles, as well as in corn and hemp. The two annual fairs

are much freqaentcd. The city suffered severely by two
fires in 1834.

(Hassel, Handbuch ; Cannabich, Lehrbuch der Geogra-
phie ; Brockhaus, Conversation! Lexicon ; Russian Official

Journals.)

TULIP-TREE, the English name of the Ltriodendron

tulipifcra, a tree belonging to the natural order Magno-
liacesB : in America, where it is a native, it is also known
by the names White wood, Canoe wood, Saddle-tree.Tulip-

bearing Lily-tree, Virginian Poplar, and the Poplar. The
name Liiiodendron is formed from leirion (Xeipiov), 'a
lily,' and dendron {Ur!pov\ 'a tree,' the flowers re-
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sembling those of a lily, or more correctly a tulip, as its

specific name implies. The botanical characters of the

genus are as follows:—carpels 1-2 seeded, disposed in

spikes, indehiscent, deciduous, drawn out into a wing at

the apex ;
calyx of three deciduous sepals; corolla of six

petals forming a bell-shaped flower. There is but one

species of the genus, the L. tulipifera, which is a hand-

some tree with large four-lobed truncate leaves resembling

a saddle in shape, and large elezant flowers coloured with

green, yellow, and orange. There are three varieties of

this tree described : the L. t. obtusiluba, which has its

leaves with blunter lobes than the original species, and on

account of the yellowness of the wood is called Yellow
Wood or Yellow Poplar. The L. I. acutifolia has the

leaves smaller and more acutely cut than the other varie-

ties. The L. t.Jlava is known by its flowers being entirely

yellow.

This tree is one of the most magnificent inhabitants of

the forests of the temperate parts of North America. Ac-
cording to Michaux, the northern limit of this tree is the

southern extremity of Lake Champlain, in 459 N. lat.,

and its eastern limit is the Connecticut River, in 72° W.
Jong. It abounds in the middle states of the North Ame-
rican union, in the upper parts of the Carolinas and of

Georgia, and is still more abundant in the western country,

fiarticularly Kentucky. These trees sometimes attain a

(eight of 120 feet or more, and their trunks measure 20

feet in circumference. The most common dimensions

however are from 70 to 100 feet in height, and from 18

inches to three feet the diameter of the trunk.

It is uncertain at what period the tulip-tree was intro-

duced into Europe. In England it was cultivated by

Compton at Fulham in 1688. Evelyn, in his • Sylva.' re-

ferring to it, says, 'They have a popiar in Virginia with a
very peculiar-shaped leaf, which grows well with the curious

among us to a considerable stature. I conceive it was first

brought over by John Tradescant, under the name of the

tulip-tree from the likeness of its flower; but it is not, that

I find, taken much notice of in any of our herbals. I wish

we had more of them, but they are difficult to elevate at

first.' They are now planted very generally in Europe,

having a geographical range from Berlin and" Warsaw on
the north, to the shores of the Mediterranean and Naples on
the south, Ireland on the west, and the Crimea on the

east. In this country many of the trees have attained a
height of 70 or 80 feet, and a circumference of the trunk of

six or seven feet. The trees blossom in Great Britain, but
do not ripen their seeds, although they do in many parts of

the Continent.

The timber of the tulip-tree is seldom used in Europe,
as the tree is too much valued as an ornament ; but in

America, where it is so abundant, it is found to yield a

light, compact, fine-grained wood, which is useful for many
purposes. It is easily wrought, and receives a good polish.

It is used by cabinet and coach makers, for making
furniture and the pannels of carriages. The Indians of the

West country prefer this tree for the construction of their

canoes. In America the bark of this tree has a reputation
as being a substitute for the cinchona bark ; and in 1702
Dr. Young of Philadelphia published a paper on its

remedial agency, in the * American Museum.' The bark
1ms a bitter ana an aromatic taste, properties which pro-

bably depend, as' in other barks, on the possession of an
alkaloid and an essential oil, but it does not yet appear to

hav<> been chemically examined.
The best mode of propagating the tulip-tree is by seeds,

which should be obtained from the native country of the
tree. These should be sown in heath soil, very fine

mould, or sandy loam, and kept moist in a shady situation.

When the seetfs are sown in autumn, they mostly come up
the following spring; but if they are not sown till the
spring, they remain a year in the ground. The varieties of
this plant may be propagated by budding, grafting, or
inarching. This tree does not bear transplanting well, nor
the use of the pnining-Unife.

(Loudon, Arb. et Fiut. Brit., vol. i. ; Don's Miller,

vol. i.)

TULIP. [Tilipa.]
TU'LIPA, a genus of plants belonging to the natural

order Liliaccce. This name is a corruption of the Persian
word thniitybtm, or (oMw, which is the name the plants

of this genus bear in Persia. The Persian word alto sig-

nifies a turban, and was probably applied to the tulip on
account of the resemblance between the form of the flower

and that article of dress. The genus is known by ij»

perianth being composed of six sepals. Tbe stigma i»

three-lobed ; the seeds are smooth, and it has neither no-
tary nor style. All the species are herbaceous plants

developed from a bulb ; the flowers are mostly sslitu),

seated on a lengthened scape, at the base of which \U
leaves, not numerous, are developed. About thiity tpma
have been described.

T. gylvestris, the Wild Tulip, has the stem 1-flowti
somewhat drooping ; the leaves of the perianth cnato-n.:-

minate, hairy at the extremity, the stamens hairy it tU
base. This is the only species of tulip that is a nttm u;

Great Britain. In England it occurs in the countio uf

Norfolk, Suffolk, Hertfordshire, and Middlesex, in s chut

soil. It has also been found in Scotland. It i» found u
the southern parts of Germany, in Switzerland, ItsJy. uj
France. It has yellow flowers, and blooms in Apnl ui
May. It increases itself by throwing out a long stout fit*

from its root, at the extremity of which a bulb is develop^

and thus a new individual is produced at a coruide/iblt

distance from the parent plant.

T. Oculus Suits, the Agen Tulip, has a 1-floweied j»-

brous stem; oblongo-lanceolate leaves; the ttameiM

smooth ; the exterior leaves of the perianth acumoitr.

the interior ones obtuse. This species was not known to

Linnaeus, and" was first distinguished by St. Amnu. It

was found at Agen in France, and also grows wild is July,

Germany, and other parts of Europe. The flower* ut

large and bell-shaped, of a fine scarlet-red colour, each

petal marked with a broad black yellow-edged tput it it*

base. It blossoms in April and May.
T. suavenlens, the Early Dwarf or Van Thol tulip, ha»

the stem single-flowered, downy; the flower erect; it*

leaves of the perianth obtuse, smooth; leaves of the itn

ovato-lanceolate. This plant is supposed to be a natitt >i

the south of Europe. It blooms in March and April. 1:

is cultivated in Holland under the name of Due Van Tki.

The flowers are of a scarlet colour, edged with yellow,

give out a sweet scent, for which this plant is more culti-

vated than on account of the colour or form of its tow-

The plants are small, and if cultivated in a room, in unl

or earth or water, may be made to blossom as earl; u

January.

T. Cehiana, Small Yellow Tul ip, has a solitary, musti>

erect, flower; the leaves of the stem lanceolate; lesvtstf

perianth greenish, lanceolate ; the stamens slightly hu"

above the base. This plant blossoms in. March or Apnl.

and is a native of the south of Europe, and of the banks d

the Wolga. It was known to Clusius, Bauhin, Mapwl, and

Tournefort, but Linnaeus confounded it with the wild tulip.

It is not however more than half the size of that plu*-

It has been found near Toulon and Montpellier and Nif-

bonne in France, and was restored amongst the number w

species of the tulip by liedoute, who has figured it in nu

splendid work on the Liliaceee.

T. Ctusiana, Red and White Italian Tulip, has s iinooti

1-flowered stem ; the leaves of the stem linear-lsnreoi»><'

leaves of the perianth acute. This tulip was confouniM

by Linneeus with the Tulipa Gcsneriana. It i» *boat the

size of the wild tulip, and was at one time known und'.'

the name of T. persica preecox. Refloute restored u>j>

species as well as the last, and figured it in his wort It

was at one time supposed to be a Persian plant, but it nu

been found wHd near Toulon in Fiance, and also in ltsij

and Sicily.

T. biflora, the Two-flowered Yellow Tulip, h» a »jeo

bearing two or three flowers with two spreading lanceo.» 8

leaves. This plant is a native of the salt deserts about tw

Wolga, and is found in company with T. celtiano- « "

not more than half the size of that plant, and bloe»o»

earlier, and has less duration. The flowers are f™*™11 ''

T. Gesneriarm, Common Garden Tulip, has the steo

]-flowered and smooth, as well as the petal* and fusrnew,

the flower erect, the leaves ovato-lanceolate. gliuicoui u»

smooth ; the lobes of the stigma decurrent and te'V-

divided. Of all the species of tulip this one "

known, and has perhaps had more attention be*o»>

upon it than any other plant that produces only flo«

This species of tulip grows wild in the Levant, tod app<*'

to have been cultivated by the Turks in their K»rde?' ^j.
an early period. Busbequius, who was the ^!v*Ltea
tivatedthis plant in Europe, found it growing w 'w *[

'j, „
Adrianople and Constantinople; and Shaw

;

ounfl
Th^e

Syria between Jaffa and Rama, and at Chardin.
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uhieh were cultivated in Constantinople were brought
•Yora Cavala and Caffn ; the former being early-flowering
oris, and the latter late-flowering. Busbequius brought
bulbs with him from Constantinople,' for which he says
he paid a considerable price, and grew them in his garden
as early as 1554. Conrad Gesner was the first to describe
the tulip, which he did in 1559, in his edition of the works
of Valerius Cordus, from some tulips he had seen bloom-
ing in a garden at Augsburg. It seems to have been in-

troduced into England about 1577 ; tor Gerarde, in his

Herbal,' published in 1597, has the following account of
the tulip :

—

' My loving friend, Master James Garrett, a curious
searcher of simples and learned apothecary in London, hath
undertaken to find out, if it were possible, the infinite sorts

by diligent sowing of their seeds, and by planting those of

his own propagation and by others received from his friends

beyond the seas for the space of twenty years, not being

3
-

et able to attain to the end of his trav'aill, for that each
new year bringeth forth new plants of sundry colours not
before seen : all which to describe particularly were to

roll Sisyphus' stone, ornumber the sands.'

The tulip was first introduced into France in 1(111. It

floe* not appear at what time it. was first carried to Hol-
land, but tne Dutch were early in the habit of sending to
< 'onstantinople for tulip-seeds." It was in this country that

the tulip was destined to make the greatest impression.
1 -i the early part of the seventeenth century the passion
for the possession of these plants became so strong, that

Scaling in them became one of the most important money
peculations, and the bulbs of tulips were sold and resold at

enormous prices, in the same manner as stocks are on the
Stock Exchange of England. It became in fact a gambling
transaction, in which persons ventured their capital, in the
hope that particular kinds of tulips would realise a higher
piicc. This practice was not carried on throughout Europe,-
but was confined to the Netherlands, and rose to its greatest

height in the years 1034, 1G&5, 1C36, 1G37. Beckmann, in

his ' History of Inventions,' gives an account of this

remarkable tulipomania, as it was called. One variety of

tulip, called the Viceroy, was exchanged for articles valued
at 2500 florins.

• These tulips,' savs Beckmann, 'afterwards were sold ac-

cording to the weight of the roots. Four hundred perits (a

pent weighs nearly a grain'* of Admiral Liefken cost 4400
florins ; 446 ditto of Admiral van der Eyk, 1G20 floi ins ; 100
n-rits Schilder, cost 1015 florins; 200 ditto Semper Augus-

tus, 5500 florins : 410 ditto Viceroy, 3000 florins, &c. The
-pecies Semper Augustus has been often sold for 2000
florins; and it once happened that there were only two
roots of it to be had, the one at Amsterdam, the other at

1 Iaarfem. For a root of this species one agreed to give 4000
florins, together with a new carriage, two grey horses, and
a complete harness. Another agreed to give twelve acres
of land for a root. Those who had not ready money pro-
mised their moveable and immoveable goods, house and
lands, cattle, and clothes.' Munting mentions a man who
won by this trade in tulips more 'than 60,000 florins in the
course of four months. ' It was followed not only by mer-
cantile people, but also by the first noblemen, citizens of
' very description, mechanics, seamen, farmers, turf-diggers,

chimney-sweeps, footmen, maidservants, and old clothes-

vomen. At first every one won and no one lost. Some
of the poorest people gained in a few months houses,
• oaches and horses, and figured away like the first charac-
ters in the land. In every town some tavern was selected

"Allien served as a Change, where high and low traded in

flowers -and confirmed their bargains with the most sump-
tuous-entertainments. They formed laws for themselves,
:nd had notaries and clerks.' But the object of these specu-
1

' ions was not a desire to possess the plants themselves,

nllhongh the first purchasers wer,e prompted by that feel-

ing. 'During the time of the tuupoinania, a speculator
i ften offered and paid large sums for a root which he never
i eeeived, and never wished to receive. Another sold roots

w hich he never possessed or delivered. Oft did a nobleman
purchase of a chimney-sweep tulips to the amount of
2000 florins, and sold them at the same time to a farmer

;

and neither the nobleman, chimney-sweep, nor farmer had
i ots in their possession or wished to possess them. Before
the tulip season was over more roots were sold and pur-

I promised to be delivered, than in all

be found in the gardens of Holland;

and when 8emper Augustus was not to be had, which
happened twice, no species perhaps was oftener purchased
and sold. In the space of three years, as Munting tells us,

more than 10,000,000 florins were expended in this bade,
in only one town of Holland.' Such a system was nothing
more than gaming on a large scale, and although all seemed
to gain at first, the time soon came when the tulip purchasers
failed to meet the demands made upon them, and as many
became ruined as had previously made their fortunes. The
Dutch government found it necessary lo interfere, and, in

1017, decreed that every vender should offer his tulips to
the purchaser, and in case he refused to receive them, the
vender should either keep them or sell them to another,
and have recourse to the purchaser for any loss he might
sustain. Thus fell the gambling or great tulipomania of
Holland, but the ardent love of the flower, from which
this curious mania arose, still continued, and has ever sin

maintained the greatest influence over the Dutch
Flemish floriculturists.

Of all the plants which have obtained attention on ac-
count of the beauty of their flowers, perhaps tulips have
had the most. In estimatingthe excellence of a particular
flower, the florist is not so much guided by its beauty of
form and colouring, as by its rarity ; and sorts which have
at one time obtained great prices on account of their rarity
have become little thought of when they became more
abundant. There arc however several points considered
by florists as essentia! to the character of a fine tulip.

'The stem should be strong, elastic, and erect, and about
30. inches above the surface of the bed. The flowers should
be large, and composed of six petals {phylli) : these should
proceed a little horizontally at first, and then turn upwards,
forming almost a perfect cup, with a round bottom, lather
widest at the top. The three exterior petals should be
rather larger than the three interior ones, and bioader at

their base; all the petals should have perfectly entile
edges, free from notch or senature ; the top of each should
be broad and w ell-rounded : the ground colour of the
flower, at the bottom of the cup, should be clear white or
yellow, and the various rich-coloured stripes, w hich are the
principal ornament of a fine tulip, should be regular, bold,
and distinct on the margin, and terminate in line broken
points elegantly feathered or pencilled. The centre of
each leaf or petal should contain one or more bold blotches
or stripes, intermixed with small portions of the original or
breeder colour, abmptly broken into many irregular obtuse
ppinls.' {Ctjc. of Gard.-)

The varieiics of cultivated tulips have been divided by
florists in many ways for the sake of convenience. Par-
kinson, who wrote in 1629, enumerates 140 varieties, which
were divided into prcecocss, early blowers; sertin<r, late

blowers ; and dubite media, doubtful or middle blowers.
The first division consisted principally of varieties of Tu-
lipa suaveolens. The latter divisions w ere chiefly composed^
of varieties of T. Gesneriana. Amongrt modern florists in

Great Britain, the varieties of the latter tulip, of which up-
wards of 600 are enumerated in modern catalogues, arc di-

vided into four families—Bizarres, Byblcemens, Koses, and
Se fs.

Bizarre tulips have a yellow ground marked with pur-
ple or scarlet of different shades. Byblwmen tulips have
a white ground, lined, marked, striped, or variegated with
violet or purple only of various shades. Rose iu/ips are

marked or variegated with rose, scarlet, crimson, or cherry

colour on a white ground. Selfs, or plain-coloured tulips.

are those which have a white or yellow ground without

any marks. The three first of these families are again di-

vided into feathered and flamed, according as the inter-

mingled colours are in narrow stripes or pencillings, or in

a broad central stripe.

It is from amongst the last family of tulips, the Selfls,

that what are called breeders are selected. In a state of

nature the tulip is mostly a self, that is, it has but one co-

lour ; but under certain circumstances all the other colours

that are found in tulips will be developed in these simple-

coloured tulips. It is thus that the vast variety of tulips

have been obtained that at present exist, and as each va-

riety can be propagated by ott'shoots from the parent bulb,

and as the colours of tulips -will admit of an infinity of

modes of blending, there is hardly a limit to the number
of varieties of these flowers which may be obtained. Sell's

are always raised from seeds, but the circumstances which

are most favourable lo the ' breaking ' of the Selfs, as the

Digitized byGoogle



T U L 344 t r l

development of other colours is called, arc not well under-
stood. A florist will have to wait sometimes twenty years

without having the pleasure of seeing his self ' break.'

To develop ail the beauty of form and colour of which
the tulip is susceptible, requires the greatest care in its

cultivation, and perhaps it is only amongst the amateurs
of Holland and Belgium that this flower can be seen in all

its glory. Tulips are mostly planted in beds, which should
be made in an open, airy situation. The soil should be
dug out for about 20 inches deep, and the bed filled in

with a mixture of about two parte of a fresh, rich, loamy
soil, rather of a sandy character, and one part of well-

rotted cow-dung. The best time for planting the bulbs is

from the end of October to about the tenth of November.
They should be planted about seven inches apart and
about four inches deep, or less according to their size, in

the ground. The leaves will appear in February, and the

blossoms in April or May. The bed of flowers is often

protected by an awning, which should not be used till the

flowers are opened, and should be so constructed that the

light and air may be freely admitted during the intervals

between the coolness of the night and the brightness of the
sun sit noonday. Tulips should never be artificially wa-
tered. When the petals fall off, the seed-vessel should be
removed, as its remaining on weakens the bulb. When
the top of the stem begins to wither and dry up, and the
leaves become brown, the bulbs should be taken up and
placed in a dry situation. In the following August or
September the loose skins and fibres and the easily separable
offsets should be taken off the bulbs, and they should be
deposited in drawers. In propagating the tulip from seeds
they should be sown in deep boxes, filled with good gar-

den-mould mixed with sand. The young plants will not
require water, and they may be expected to blossom by
the fourth or fifth year, or at latest the seventh.

(Loudon, Cyclopaedia of Plants ; Cyclopeedia of Garden-
ing; Miller's Dictionary of Gardening ; Diction, des
Science* ftaturclles ; Beckmann's History of Inventions

;

Paxton's Botanical Dictionary ; Redout6, Liliacfes ; Hogg,
Supp. to Practical Treatise, &c.)
TULIPAH IA. [Sertuiarid.*

; Polypiauia.]
TULIPOMA'NIA. [Tulipa.]
TULL, JETHRO, a gentleman of moderate fortune, who

lived in the beginning of the last century, and zealously
devoted a great part of liis life to the improvement of
agriculture. He possessed a small estate near Hungerford,
on the borders of Oxfordshire and Berkshire, and has gene-
rally been considered as the father of the drill and horse-
hoeing husbandry. Having observed the good effects of
the cultivation of many plants in regular rows, and of fre-

quently stirring the intervals between them, as has been
done from time immemorial by gardeners, he attempted to
introduce this system into the field, and invented many in-

1 genious implements for diminishing the labour of hand-
drilling and hoeing. The success which attended his first

experiments, on a good deep loam, confirmed his expecta-
tions, and led him to a theory, which was the cause of his
own ultimate ruin, and threw discredit on the whole sys-
tem, which in other respects was founded on sound prin-
ciples. Observing that, by means of assiduous cultivation
and stirring of the soil around the roots of growing plants,
he produced a greater luxuriance of growth than by the
common methods, without any addition of manure for se-
veral years, he concluded rashly that the earths very finely
divided, together with moisture, constituted the whole of
the food of plants, and that, consequently, stirring and
pulverizing the soil was a complete substitute for ma-
nuring. Having fully established this erroneous principle
in his own mind, he exerted all his ingenuity to effect the
most complete pulverization of the soil. In the first place
all the seeds were to be sown in rows at such a distance
that a plough or other stirring-instrument drawn by a
horse might conveniently be used in the intervals. From
this circumstance his system was called the horse-hoeing
husbandry. The immense advantage which would arise
fros! the cultivation of waste lands in distant parts of the
kingdom, if the increased labour of men and horses were
a perfect substitute for manure, where it could not well be
procured, made many clever men- look upon Tull's system
as a most wonderful discovery; and the first trials ap-
peared to be so successful, that the new husbandry, as it

was called, was stronglyrecommended for general adoption.
The great reluctance with which any new system is

adopted by the mass of practical fanners prevented U-«-

new husbandry from becoming universal ; and only •acu-

men of a theoretical turn fully adopted the notions t><

Jcthro TulL All those who persevered in the practice u
it, neglecting to recruit their lands by a judiciou* addition

of manure, found to their cost that, however good crop*

they might have for a time, by continually stirring and
pulverizing the soil, it became totally exhausted at last. n>

as to produce a barrenness, which required a long coorw
of expensive manuring to remove, and was tl>e cans* U
serious ultimate loss. Tull lumself, who adhered to bi»

principles to the last, like most original inventor*. a&J

expended large sums in experiments, and in the con-

struction of a variety of new and ingenious implements
became so embarrassed that he lost all his property, am.
it is said, died in prison, where he had been put by sob*
merciless creditor. {British Husbandry, ' Farmer's Sen*r>

of the Library of Useful Knowledge,' published by the So-

ciety for tne Diffusion of Useful Knowledge.)
The unhappy fate of the author of the system, and tl..

loss sustained by its principal abettors, threw such a dis-

credit upon it, that for a long time not even the mo-x

useful part of it was retained. Had Tull introduced ihr

row culture, as it is practised in Lombardy, from which h»

borrowed some of his principal operations, and joined ju-

dicious manuring with his horse-hoeing, he woidd hair

had the merit of originating, in England, at leatf, tb<-

greatly improved system of drill-husbandry which has

since been generally adopted wherever it can be conve-
niently executed ; and the sowing of seeds broad-cart

would have long since been confined to artificial grase*.
which, being intended for pasture, cannot grow too ctatci<

together. The cleaning of the soil from weeds, and the ex-

posure of a great part of the surface to the influence of ihr

atmosphere, would have entirely superseded fallows, and »

proper application of manure would have kept up th* U:-

tility.

Tull published a treatise on his new mode of cultivator,

in 1731, in which his principles were explained and cal-

culations made, founded on his early experiments of tt*

immense profit which would accrue in the course of
by adopting his practice. Change of crop would Le i»

longer necessary; rotations useless; the most profit*li»-

crops could be raised year after year without diniinulJi.: .

and the soil be kept in a state of perpetual fertility. Su.li

were the visions of a man of considerable abilities, led u,ti.

error by his own sanguine imagination. Had the soil 1

Tull's farm been of a poor gravelly or sandy nature. U
would soon have discovered his error by a few expenmeo:*
but working on a good deep loam, and continually keep-
ing it stirred and pulverized, it required a much* loo^t.

time to exhaust it ; but at last it was completely exhausted,
and the owner was ruined.

The fate of Tull and his system may be a warning lu

those who are fond of building ingenious theories on a (t

*

imperfect experiments, and a caution to wait till the far
-

,

are fully established before they draw practical concluwcu-
from them.

Jcthro Tull first published, in 1731, detached essays 00
his new mode of cultivation, which were afterwards. 10

1751, collected into one volume, with copious note* b\

himself.

In 1822 the late Mr. Cobbett edited a new edition u
Tull's works, with an introduction by himself, which. u»<
everything written by that perspicuous writer, is full u
useful remarks. Cobbett fully appreciated the value of tl«
practical part of Tull's system, and strongly recommends
it in his ' Cottage Economy.' He showed there, by referent*
to actual experiments in a garden, how greatly Uie stirriiu:

of the soil around the roots of growing plants assist* d the:,

growth, and the advantage of allowinga certain space 1»

every plant to admit of tins stirring. Tull had cultivated
roots with great success according to his system ; and at

long as the organic matter in the soil was not exhausted,
the success fully proved the correctness of his practice.
The greatest obstacle which Tull had to contend with was
the obstinacy of his labourers, who thought him quite mad
when he ordered them to sow only two rows ten inch**
apart on a stitch of land four feet six inches wide, lcavict
forty-four inches between each double row for the vtoririac

of the plough. He was forced to put his liand to tb*
plough himself; and in this as well as in his other trials he
was greatly assisted by the encouragement and actual halo
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or Lord Ducie of Moreton, whose descendant, the earl of
Ducie, is now one of the most zealous and active patrons
of all improvements in agriculture, having established
a model farm at Whitfield, Gloucestershire, and in-

lted several useful implements of tillage. Whatever
ay have been the errors of Tull in hastily adopting an

erroneous theoiy, he has many excuse* in the received
opinions of his time. Van Helmont's experiment of the
willow prepared the minds of scientific men for the theory
that water alone was sufficient for all the purposes of ve-
getation ; and Tull seems to have supposed some pabulum
in the ultimate particles of earth, which with water fur-

nishes all that the soil requires to produce active vegeta-
tion ; and when we consider that by the most recent ex-
periments it has been fully proved that four gases—oxygen,
hydrogen, earbonic acid, and azote or nitrogen—with a
very small proportion of earth, form the whole elements of
vegetable and animal substances, it is not so great an error

to suppose that air, water, and earth, which contain all

these elements, may be sufficient for vegetable or animal
increase. This was the whole error of Tull.

TULLAMORE, or TULLAMOORE, a town in the
barony of Bailycowan, in King's County, in the province of
" einster in Ireland, 63 miles west by south of Dublin, in

V 15' N. lat. and 7° 28° W. long.

No historical interest attaches to this place, which, be-
fore 1790, when it was nearly destroyed by fire, was an in-

significant village. Havingbeen rebuilt by the proprietor,
the earl of Charleville, after the conflagration, in a superior
manner, and being in the centre of a fertile district, it rose
in importance ; and the circumstance that the Grand Canal
for sometime had its termination here, before it was carried
on to the Shannon, promoted the growing prosperity of the
place. Tullamore contained, in 1831, 1052 houses, inha-
bited by 1314 families, 45 houses uninhabited, and 14
houses building : the population was 0342. There are a
neat market-house, a handsome county court-house, and a
county gaol on the radiating principle ; a small barrack for

the military, and a police-station. There is a bridge over
the little river Clodagh, which passes through the town
and flows into the Brosna, a feeder of the Shannon ; and
there are several stores on the Grand Canal, which passes
the town on the north side, and opens a communication
with Dublin on the east, and with Limerick and other
places on the Shannon on the west. The town is in the
parish of Kilbride (the whole population of which, in 1831,
was 0073) : the parish church, in which divine service is

performed on Sunday and Wednesday morning, is at some
distance from the town ; but divine service is performed on
Sunday and Friday evening in the market-house. There
is a Roman Catholic chapel in Tullamore ; and there are
in the parish meeting-houses for Quakers and Wesleyan
and Primitive Methodists. The earl of Charleville has a
capacious mansion, and an extensive and beautiful de-
mesne adjacent to the town.
The market is held on Tuesday and Saturday : it is the

greatest market in the county for grain : the average
yearly sale for the ten years froml826to 1835 was estimated
at 45.000 barrels of wheat, of 20 stones to the barrel

; 35,000
barrels of oats, of 14 stones to the barrel ; and 20,000
barrels of barley, of 16 stones to the barrel. There are five

yearly fairs. Brick-making, distilling, and brewing are
carried on.

The assizes for the county are held here, having been
transferred from Philipstown by an act of 2 Sc 3 Wm. IV.,

c. 60. Quarter-sessions for the division are also held here.

Tullamore is the residence of the sub-inspector of the
county constabulary. The county infirmary is in the
town.
The benefice of Kilbride is a rectory, the gross yearly

income of which is 148/. 0?. 8</., the net yearly income
1 17/. 6*. llrf., with a glebe-house. The parish is in the

diocese of Meath, and in the ecclesiastical province of

Armagh.
There were in Kilbride parish, according to the Second

Report of the Commissioners of Public Instruction (Par/.

Papers for 1835, vol. xxxiv.), twenty day-schools of all

kinds, with 1406 children (737 boys and 600 girls ; on the

books, and with an average daily attendance of from 900
to 950. Of these schools, two, with an average attendance
of 280 bovs and 200 girls, were in connection with the

National Board, and were partly supported by local sub-

scription ; one, with GO children in attendance, above two-
P. C, No. 1590.

thirds of them boys, was in connection with the London
Baptist Hibernian Society ; one, with 35 boys, was chiefly

supported by Lady Charleville ; and another, with 40 girls,

was partly supported by a committee of ladies: the rest

were private schools, some of them boarding-schools,

affording instruction of superior kind.

(Lewis's Topographical Dictionary; Parliamentary
Papers ; Dublin Almanack.)
TULLE, a town in France, capital of the department of

Correze, 248 miles in a direct line south by west of Paris,

or 292 miles bv the road through Orleans, ChSteauroux,
Limoges, and Uzerche ; in 45° 16' N. lat. and 1" 46'

E. long.

Tulle appears to have risen in the seventh century on
the decay of a more antient town, the importance of which
is testified by the remains of an amphitheatre, and by the
marble busts, urns, vases, and other antiquities which have
been discovered. Baluze considered this antient town to

be the Ratiatum, or Ratiastum ('VariaTov, or 'Farianrov) of
Ptolemy, which D'Anville fixes in the district of Retz near
the mouth of the Loire. The town of Tulle grew up under
the protection of a Benedictine abbey which was early esta-

blished here. It is built on the right bank of the Corrc'ze,

a stream belonging to the system of the Garonne, partly at

the foot, partly on the slope of a hill, so steep that many
of the houses are built against the sides of the hill. It is

a dirty town, and the steepness of the streets presents a
great impediment to its traffic. The principal buildings

are the cathedral, formerly the Conventual church of the

Benedictine abbey ; the prefect's residence, the palais de
justice or court-house, the prison, and the theatre. There
are a pleasant public walk and good baths. The popula-
tion of the commune of Tulle was, in 1826. 8479; m 1831,

8689 (of whom 6501 were in the town itself) ; and in 1830,

9700. There is a government manufactory of fire-arms

established at Tulle, the iron for which is procured from
Le Grenerie in the department of Dordogne, the steel from
St. Etienne in the department of Loire, the coal from
Laplau in the department of Correze, and the walnut-
tree wood for the stocks from the departments of Lot and
Coneze. Paper, playing-cards, hats, common woollens,

leather, nails, walnut-oil, and liqueurs are made ; and con-

siderable trade is earned on in these and other articles.

There are twelve fairs, one of which is a large horse-fair,

and continues three days.

Tulle has a public library of 2000 volumes, a seminary
for the priesthood and a "high school, to which last is

attached a collection of philosophical apparatus. Courses

of instruction are given in practical geometry and me-
chanics. There is an hospital, one department of which is

for the insane. Tulle was the native place of Etienne

Baluze, the historian and antiquary.

The bishopric of Tulle was established in the fourteenth

century : the diocese comprehends the department of

Correze, and the bishop is a suffragan of the archbishop of

Bourges.
The arrondissement of Tulle comprehended, in 1833. one

hundred and eighteen communes, and had, in 1831, a

population of 126,532: it is subdivided into twelve cantons,

or districts, each under a justice of the peace.

(Malte-Brun, GCvgraphie Universale ; Dictionnaire

Giographique Un i verse/. )

TULLUS IIOSTI'LIUS, the third king of Rome, reigned

from B.C. 073 to 041. He is called a grandson of Hostus

Hostilius, who fell in a battle against the Latins in the

reign of Romulus. His reign is described as the very

reverse of that of his predecessor, the pious and peaceable

Numa, and he himself as even more warlike than Romulus.

After the death of Numa, the government was for a short

time in the hands of interreges, until Tullus Hostilius was

elected in the comitia of the Populus, and his election

confirmed by the Senate. The most memorable event of

his reign is the war with Alba, which is celebrated in

antient story on account of the single combat between the

Horatii anil L'uriatii, and which was followed by the

destruction of Alba, and the establishment of the Roman
plcbs. The whole detail of the war cannot be regarded as

historical, and has all the appearance of a poetical tradition.

It is said to have arisen from predatory incursions which

the Albans made into the territory of Rome, and the

Romans into that of Alba. That there had existed a

friendly relation between the two towns before is implied

in the statement that the Horatii and CAiriatii were
Vol. XX\ .—2 Y
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related ; and even now war mjght have been avoided, if it

had not been for the cunning and the warlike character of

Tullus, who forced the Albans to it. The Albans en-

camped four miles from Rome, and the trench which their

king (dictator) Cluilius is said to have formed was the be-

ginning of the Fossa Cluilia. He died during this invasion,

and was succeeded by the dictator Mettus Fuffetius. The
hostile armies had been arrayed against one another for a

long time, when at last the AJban dictator proposed that the

war should be decided by a single combat. The fight of

the Horatii and Curiatii accordingly brought the war to a

close, and Alba recognised the supremacy of Rome, and
promised to furnish its contingent to the Roman armies.

The formula of the Fetial law, and the trial of one of the

Horatii for having slain his sister, contain some genuine

and important documents of the olden time of Rome.
(Livy, i. 34-26.) In the war of Tullus Hostilius against

FidenaB, which was supported by Veii, Mettus Fuffetius,

according to the treaty between the two states, joined

the Roman army with his troops, but with the design of

abandoning his ally, and going over to the enemy at the

critical moment. Tullus Hostilius discovered the treachery,

and after the Fidenates and Veientines were vanquished,

he punished the treacherous dictator, by having him torn in

pieces by two chariots to which he was fastened, and at

the same time he sent out his legions with orders to

destroy the town of Alba, which, with the exception of its

temples, was accordingly razed to the ground. The
inhabitants of Alba were transferred to Rome, where the

Cselian hill was assigned to them as their habitation.

Several of the noble Alban families were incorporated

with the Roman patricians, and the number of Roman
equites was likewise doubled, while the great mass of the

AJban population were treated as an inferior race, and
formed the Roman plebs. [Romk.] When Tullus Hos-
tilius had thus strengthened his kingdom, a war arose

between the Romans and the Sabines, in which theSabines

were defeated near the Silva Malitiosa. But after these

successful undertakings the gods afflicted Rome with a
pestilence, which was preceded by several awful prodigies.

The king however continued his warlike pursuits, until at

last he was seized with the disease. In order to propitiate

the gods, he consulted the Comraentarii of Numa, which
contained rules about the manner in which the wrath of

the gods was to be appeased. He found the formula with
which Numa had performed his solemn sacrifices to

Jupiter Elicius. Tullus Hostilius attempted to do the

same, and to call down the god, but he committed a
mistake in his use of the sacred formula, and the god in

his anger destroyed the king and his whole house by
lightning.

This is the story of Tullus Hostilius as related by Livy
(i. 22-32), which bears much more traces of a genuine
tradition than the detailed and interpolated account in

Dionysius (iii. 1, Sec.). Respecting explanations ofthe story,

see Niebuhr, Hist, of Rome, i. 24G, &c. ; Maiden, Hist,

of Rome, p. 127, &c.
TUMBREL, or TUMBRIL, a machine formerly used for

the punishment of scolding women, consisting of a stool or
chair attached to the end of a long pole, mounted in such
a manner that the chair, with the offender placed in it,

might be swung over a pond, and immersed as often as

might be necessary. Several notices of the use of this

apparatus, which was also called a trebuchet, a cucking-
ttool, or a ducking-stool, are given in Brand's ' Popular
Antiquities,' art. ' Cucking-stool.' It appears to have been
used as early as the sera ot the Saxon government in Eng-
land, and to have been a common punishment in some
places at least as late as the time.of Gay, who mentions it

in his ' Pastorals.' The tumbrel was also used as a punish-
ment for brewers and bakers who transgressed the laws
relating to them. Fabian (quoted in Strutt's ' Horda
Angel-cvnnan,' vol. ii., p. 9) says that, in the 42nd year of
Henry HI., bakers were, for ' lack of size,' punished by the
tomberell, whereas before that time they used to be
punished by the pillory ; and he adds, that the tomberell
was ' a kind ofpillorye, made tbu re-square, that turned
round about.' The name tumbril is also applied to the
covered carts used to carry tools, &c. in a tram of artillery.

TUMEN, TJUMEN, or JEPANTSCHA, the chief
town of a district of the same name in the government of
Tobolsk in Asiatic Russia, is remarkable asbeing the first

town founded by the Russians in Siberia. It was built in

1586, on the site «f a Tartar town, of which some trace* itu.

remain. It is situated in-57° 10' N. lat. and 65° aS'JL. !©$,
on the right or south bank of the river Tura (wma
is mueh higher than the left bank), at its confluence witi

the Tumenka. The town is of considerable extent, chiefly

consisting of wooden houses, above which some atone

buildings rise, as well as the steeples of several churches,
of which there are ten, besides a mosque and two conreate.
The environs consist of corn-fields and meadows. "IW
number of inhabitants is above 8000, of whom 600 art

Tartars. The banks of the Tura are interesting on accaace
of the quantity of elephants' teeth which are there fbuad
not only at Tumen, but farther up the river, and which an
in such a good state of preservation, that combs and other

articles are made from them. Erman says that on thr

banks of the Suwarysch, a small river, not only teetfi, but

other bones of elephants are found, and also those of

buffaloes.

(Cannabich, Lehrbuch ; Stein, Lexicon ; Stein, HatuBmrk.
by Horschelmann ; A. von Humboldt, G. Ehrenberr. at.)

G. Rose, Reise nach dem Ural und dem Altai ; Eraua.
Reise durch Nord Asien, Stc.)

TUMOUR. It is not possible to define exactly tlv

diseases which are commonly classed under the namt <J

Tumours, and any definition in which the character of

swelling (which is the true meaning of tumour > is incJodo i

is unnatural : for there are several diseases which fcgrre in

the most important respects with some of those callcvi

tumours, but are not attended by any obvious enlarge-

ment or swelling of the part in which they are situated

,

and the same disease exists in some eases with, aod id

others without, swelling. The greater part of the disease
which have been classed as tumours are examples of »

large class of what may be called morbid or parwjc
growths ; diseased structures, which are not mere atten-

tions of previously existing parts, but new organisms cr

living substances which have grown within the tissue* u'

the body by powers of development peculiar to themselfn.
and which depend upon the surrounding parts only for thei/

supply of blood or other nutritive fluid. In this class irr

included all those diseases described as solid or sauonu:
ous tumours, and those which are closely related to same
kinds of tumours, but are not accompanied by swelling,

such as tubercle, certain forms of diffused canceroo
growths, and some others.

The diseases called Encysted Tumours are entirt'.j

different from all others of the class in their patbolopiid
characters, and will be considered in a separate articV.

[Wen.] The chief cancerous growths have been alw*»
treated of under their appropriate heading [Cascis*.
Melanosis] ; and tuberculous growths under the name oi

the disease which is consequent on their developowc:.
[Phthisis.] The present article will be chiefly devoted '-a

the history of those morbid growths which are common.}
described'as innocent tumours.

All morbid paranticgrowths may be divided into mait;-

nunt and innocent. The practical distinction betwean th<

two classes, from which they derive their names, is that ta

innocent growth or tumour is not likely to recur aiV
being removed by operation, but a malignant growth u
likely to recur in the same or some other part. These t»"
names may safely be retained to mark the two chief di\,-

sions of morbid growths; for although the test of I'm

result of a surgical operation cannot be applied to thus
which from their locality do not admit of extirpation, }tt

the names indicate important characteristics in the prc-

gress of the two kinds of growth, wherever seated. Inde-

pendently of the practical distinction, the most esu-ntisl

characters of malignant growths are : 1st. That they raaf

occur in almost any part of the body; although some part>

are more liable than others, and each kind of growth
seems to find its most appropriate seat in a certain orjas.

as cancer in the breast, tubercle in the lungs, melanosi* ~
the liver, &c. 2. That they have a tendency to infect thr

adjacent parts, and to propagate themselves from one par:

to another, probably by germs carried from the priman
disease into the blood, with which they circulate till tbr'j

meet with an organ in a fit state to supply them with tiw

means of increase. 3. That they tend, through an iater-

mediate process of softening (wliich appears to be conse-

quent on the death of their constituent particles), toward*

ulceration ; that this ulceration is of a kind which is at

present incurable; and that in its progress it invohts
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almost without distinction of tissue all the adjacent natural
structures of the body, the particles of which, by their
contact or combination with those of the malignant
growth, seem first to assume a nature similar to their

nature, and then to perish with them. 4. That in general
the minute structures of which they are composed are
dissimilar to those of the natural organs of trie body

;

and that their development does not proceed to the for-

mruion of any structure similar to the fully developed
'"sues.

lie distinctive characters of innocent growths are chiefly

ativc. Certain of them may present one, but they
ely present more than one, and never all, of the cha-
pters just described. Thus : 1. The number of tissues in

which innocent growths occur is comparatively few : in
many parts in which malignant growths are common they
are never seen ; and when, as sometimes happens, many
innocent tumours exist in the same body, they are (at least

as n general rule) all found in the same tissue, or in or
near the same organ. Thus, many fatty tumours may grow

the same time, but they all he in the tissue of the na-
"at : many fibrous tumours may occur together, but

i

or near the uterus. On the contrary, when many
growths co-exist, they are commonly found in

Terent organs and tissues. 2. The tissues adjacent
cent growths are not further altered than in con-
ce of the pressure and the inflammation which the

owth excites ; neither is there any evidence that such
owths propagate themselves from one part to another.
Innocent growths have no natural tendency to ulcerate

or slough; those changes happen to them only in the same
manner and under the same circumstances as to the natural
tissues of the body. Moreover, in ulcerating or sloughing
Iticy have no more tendency than the natural tissues in

similar conditions have to involve the adjacent parts in

their destruction. 4. The tissue of an innocent growth is

in general similar to that of some natural and fully-de-

veloped tissue of the body.
The class of innocent growths includes most of those

to which the name of Sarcoma is now commonly given.
Their appearances are so various, that the most practised

morbid anatomists frequently meet with examples which
they cannot certainly refer to any described variety : yet
there are some well-characterised forms, within the de-

scriptions of which may be included a great majority of

those which occur in the human body ;—and these we snail

describe under the names of the Fatty Tumour, or Growth
;

the Cellular; the Fibrous, or Tendinous; the Cartilagi-

inous ; the Osseous ; the Fibrocartilaginous.

The Fatty or Adipose Tumour, to which the name of

onia is often given, is the most common of all the til-

's occurring in the human body, and, happily, the

innocent, and the most usually capable of remedy
by extirpation. Its general seat is in the subcutaneous
cellular adipose tissue ; but in rare cases it is situated more
deeply, and then has a more compact structure and more
intimate connection with the surrounding parts. It usu-

ally occurs singly ; but sometimes twenty or more of va-

rious small sizes are seen in the same person. Its elemen-
tary tissue is exactly like that of the fat in which it lies,

but from which it is separated by a layer of compact cel-

lular tissue, and is generally distinguished by the smallness

and distinctness of the lobes composing it. Its blood-ves-

sels are few and of small size, and usually enter it at its

base, where it is more closely than elsewhere connected

with the adjacent tissues. It is insensible, and commonly
grows very slowly, without producing pain, or any other

inconvenience than is due to its weight or its pressure on

adjacent parts. When left to itself, the adipose tumour
may grow to an enormous size. Mr. Copeland removed

one weighing 22 lbs.; Sir Astley Cooper, one of 37 lbs.

10 ozs. ; and M. Dagorn of Morlaix, one which weighed

46 French pounds. The size of the wound necessarily

made in the removal of tumours of such magnitude ren-

ders the operation somewhat dangerous ; but, except for

Lhia circumstance, the extirpation of fatty tumours may
usually be undertaken with full confidence of success. If

not removed, they are apt, through the distension and thin-

ning of the skin over them, to give rise to ulceration and

other more painful affections.

The Cellular Tumour, which derives its name from the

'iniilarity of its tissue to that of the common cellular tissue

of the body, is a very rare disease. It is composed of a
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compact substance, infiltrated by a serous or half-gela-
tinous fluid, and may attain a great size. Mr. Lawrence,
in his ' Lectures on Surgery,' has described the best ex-
ample yet known of it : perhaps also the disease which
Mr. Abernethy, in his ' Classification of Tumours,' named
Common or Vascular Sarcoma, was of this kind. But, al-
together, very little is known of this form of tumour : the
great enlargements of the skin of the scrotum, sup
y some to be of the same nature, are wid

from it.

The Fibrous or Tendinous Tumour (the
of Dr. Baillie) is a very frequent and well-n
Its ordinary, perhaps its only, seat is in the walls or in t

neighbourhood of the uterus. Its natural form is almo__
exactly globular, but when it hangs in a dependent posi-
tion it generally becomes pyriform. Its tissue has the
same microscopic character as that of the natural fibrous
and tendinous tissues, and is equally little vascular. Its
section presents a very compact and firm semi-transparent
basis, intersected by numerous shining, tough, fibrous fas-
ciculi, arranged sometimes in rays proceeding from its

centre, but more frequently in irregularly arched and un-
dulating lines. It grows slowly, and at first without pain :

but when it has attained some size it usually excites pain-
ful and dangerous affections of the uterus ; and this is es-

pecially the case when the tumour projects into the cavity
of that organ. One such tumour may grow alone in the
uterus : but more commonly two or more grow together

;

and sometimes there are from ten to twenty. They may
increase so as to form masses nearly a foot in diameter,
and in this case they usually end fatally by their pressure
on important organs, or by haemorrhage when they pro-
ject externally. In advanced stages of their growth, or at
any time if they cease to increase in size, they are apt to
be calcified

;
earthy matter being deposited around or

within them, so as to form a shell or a coral-like mass of
hard substance, which bears some resemblance to ivory,

but has none of its microscopic characters.

The progress of the fibrous tumour of the uterus is much
modified according to the position which it occupies in the
walls of that organ. When it is situated near the perito-
neal surface, it grows most rapidly in the direction where
there is least resistance, and raising up the few layeis of
uterine tissue which lie over it, it projects into the cavity
of the abdomen. In this way, as the tumour increases in
size and stretches the tissue surrounding it, its basis of
attachment becomes narrower and forms a mere pedicle

;

and cases arc recorded in which at the last this pedicle has
by some accident been broken through, and the tumour
has fallen loose into the abdominal cavity. By a similar

process, when the tumour begins to grow near the internal

surface of the uterus, it gradually projects into the cavity;

and in this state, when its basis of attachment lias become
narrow, it forms the most frequent kind of polypus of the

uterus, the fibrous polypus. In this state also the tumour
may be removed by cutting through the narrow neck by
which it is attached to the uterus with either the knife or

the ligature ; and cases sometimes happen in which the

neck of the polypus becoming very narrow, is broken
through by the uterus forcibly contracting, and the whole
mass is safely expelled. When however the growth of a
fibrous tumour commences in or near the middle substance

of the wall of the uterus, neither of these events can hap-

pen ; and it is in these cases that the tumours attain their

greatest dimensions.
The Cartilaginous Tumour is that which has been named

chondroid or cartilaginous sarcoma: it is the enchondroma
of Miiller, and one of the numerous forms of growths which
have been heaped together under the term osteo-sarcoma.

Its usual and perhaps its only place of growth is within or

upon the bones, and it occurs in connection with the bones
of the fingers and the last phalanx of the great toe more
frequently than in any other part. It grows slowly and
usually without any pain, and may continue to increase for

thirty or more years. It is most commonly isolated, but

sometimes two or more tumours of the same kind occur on

one or both hands. The most usual form of the cartila-

ginous tumour is globular, with an irregular nodulated sur-

face, and a section shows that it is composed of numerous

round masses of a greyish-white semi-transparent sub-

stance, closely resembling the cartilage composing the

skeletons of cartilaginous fishes, and presenting all the

microscopic characters of ordinary fcetal cartilage.

^ig atlis ;
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component masses, which are especially obvious when the

tumour is large, vary in size from two lines to half an inch

in diameter, and in different specimensvary much in con-

sistence ;
they are held together by portions of tough fibro-

cellular tissue in which blood-vessels run, but are them-
selves little, if at all, vascular, before the process of ossifi-

cation has commenced in them.
When a cartilaginous tumour begins to grow within a

bone, it gradually destroys by its pressure the surrounding

osseous tissue, and may expand the shaft, so that the bone
at last forms an osseous shell around it. Miiller regards

this as the most usual mode of growth, but it is certainly

very rare. In the few cases in which the cartilaginous

growth commences within a bone, it appears most fre-

quently to make its way through an aperture produced by
ulceration in the wall, and then to increase externally to

the shaft. But its more common original seat is on the
exterior of a bone, either within or external to the perios-

teum ; and it does not become intimately connected with
the bone till its base of attachment has become osseous,

and has coalesced with the similar tissue of the bone on
which it rests. The ossification of a cartilaginous tumour
(a change which Miiller has entirely overlooked) is a pro-
cess exactly similar to that of the ossification of the natural
skeleton. It may commence in any part of the tumour,
and often goes on simultaneously in many insulated points;
but it usually begins and makes most rapid progress at the
part where the tumour is connected with the bone. As
this part ossifies it unites with the wall of the bone, which
at the same time loses its compactness and, as it were,
breaks out into a cancellous texture, like that into which
1he tumour is changed ; and at the last, the osseous tissue

of the tumour and that of the bone on which it is seated
become exactly continuous, so that the tumour seems to
have been from its origin osseous, and to have grown from,
and not into, the interior of the bone. In general the cir-

cumference of the tumour remains cartilaginous for some
time after the ossification of its base ; but at last it also

becomes osseous, and is usually covered by a thin layer of
compact osseous tissue, which encloses the cancellous
tissue into which all the internal part of the tumour has
been converted, and becomes continuous with the outer
layers of the adjacent healthy part of the bone on which
it is seated. After its complete ossification the tumour
may still continue to grow ; but if it do, it is only as a
natural bone grows, by the enlargement of its interior and
the formation of concentric layers of compact bone around
it : it never presents any external layer of cartilage after its

surface has once been completely closed in by bone, nor
does its external layer often become much thicker.

The cartilaginous tumour may grow to an enormous
size ; one in the College of Surgeons, which had almost
completely ossified, measures a yard in circumference. It
is situated on the upper part of the tibia. But even in the
most advanced states they may be removed by the ampu-
tation of the part on which they are situated, without fear
of their recurring; and this is always an advisable pro-
ceeding : for besides the inconvenience produced by their
weight and pressure on adjacent parts, large cartilaginous
or osseous tumours are apt to produce ulceration and
sloughing by their distension of the skin which covers
them.
The greater number of those called OsseousTumours, or

osseous exostoses, are only ossified cartilaginous tumours,

—

examples of what may be called the second stage of the
disease last described. It is doubtful indeed whether any
tumour possessing the true osseous microscopic structure
is formed except through a preceding cartilaginous state.
Many other kinds of tumours connected with bones are
incorrectly called osseous or osteo-sarcomatous. Such are
those connected with medullary or soft cancerous diseases,
of which some are only the osseous skeletons upon which
the malignant disease was fixed ; others are the remains of
the original bone expanded and broken out by the growth
of the malignant disease in the interstices of its tissue.
And again, other hard tumours connected with bones result
from what should be called the calcification rather than the
ossification of a previous softer growth : for in these the
earthy matter is deposited irregularly, and they never
acquire the structure of true bone. Most or all of these
calcified tumours are of a malignant nature. One of the
best characterised forms is that of which Dr. Baillie (' Mor-
bid Anatomy") gives the history, in a case in which, after

Mr. Hunter had. amputated the patient's leg, mJcumu
masses, similar to that which had formed within and axoaal
the femur, were developed within the lungs and vptm
the ribs.

The history of tne Fibro-cartilaginous Tumour is as ye*,

more imperfect than that of any of the precedinjr. except
the cellular. It is most frequently, or always, cotmcctru
with the bones, and is most commonly met with upon the

jaws, from which it may be removed without fear of re-

currence. It has usually a round or oval form, and i*»

surface is less deeply nsxlulated than that of the car*.-

laginous tumour. It may attain a great size, and common';
leads to sloughing and ulceration of the tissues over it. i'f

not timely removed. It is composed of a very firm, com-
pact, pale, whitish or yellowish, albuminous tiarae. i-j

which small spicula of bone are often scattered, but which
does not become truly or entirely osseous. It may grow

within a bone, but more usually it commences on its ex-

terior : in the former case it generally expands the shaft

or body of the bone into a shell around it ; in the latter

the surface of the bone is broken up, and seems to coalesce

with the tissue of the tumour.
In different examples the fibro-cartilaginous tuznocr

presents various degrees of consistence, and not a few ap-

parent diversities of internal structure. In some example*
its substance is homogeneous, in others obscurely fibrouf ;

and from these last, which are the most frequent, it derives it*

name, which is intended to express its general aspect rather

than its minute structure, for the firm tissue of which it is

chiefly composed has not the microscopic or chemical cha-

racters of cartilage. In other examples again the fibroat

structure rather predominates over that which resemble*

cartilage ; and in others numerous cells, containing t

glairy or a serous fluid, are scattered through the interior

of the mass. From the existence of such diversities, it i«

not unlikely that more than one kind of tumour is includai

in this name ; but the gradations, from the examples m
which the tissue is most nearly homogeneous to those ra

which it is most fibrous, or contains most cells, are so nu-

merous and gradual, that it seems more probable that the;

are all of one kind, modified by accidental circumstances
or examined in different stages of their development.
The treatment of the tumours whose natural history rn*

been described may be summed up in a few words. There
is no remedy for them but their removal : not one af the

medicines proposed for exciting their absorption is worth?
of a trial. Of the means of removing them (when removal
is possible), none is so safe, so expeditious, or productive
of so little pain or inconvenience, as the knife ; and when-
ever it can De employed, the sooner it is used the better,

for, in general, delay can only increase the severity of the
operation. For the operation itself, the only general role

is, that the whole of tne diseased mass must be removed

;

any portion which is left will most probably become the
nucleus of a similar growth. The particular proceeding
must be varied according to the size, locality, apd other
circumstances of the tumour.
TU'MULUS (or Barrow), a Latin word, signifying »

'little hill.' Tumuli, or artificial mounds of earth, of va-
rious sizes and forms, are found in many parts of the globe,
and are commonly supposed to be tombs, or sepulchral
memorials of persons of distinction, or of warriors slain in
battle.

That some of these artificial mounds were origin-
ally raised for, or at least appropriated to, other object*
than that of sepulture is probable ; but of this we have no
satisfactory evidence. We limit our present remarks to
the consideration of Tumuli as Sepulchral Monuments.

In the book of Joshua mention is made of heaps of
stones raised over dead persons, which in course of time
would assume nearly the appearance of barrows at the pre-
sent day. This practice seems however to have been done
in the case of enemies only, and .vas doubtless intended a*
a mark of abhorrence. The earliest account of tumult as
honorary memorials of the dead is in the poems of Homer.
His descriptions of the funerals of Patroclus and of Hector,
in the ' Iliad,' differ in very trifling particulars ; but in each
the same mode of inhumation is commemorated. The
ceremony of burning the body took place during the night,
and at the dawn the embers were quenched with wine.
The ashes of the deceased were enclosed in an urn, placed
near the centre of the space occupied by the pvre, which
was surrounded by an artificial substructure, or* a fbtmda-
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tion, anJ the loose earth was heaped above it. The word
used by Homer to denote the throwing up of such loose
earth {x"'"") >s strikingly picturesque ; and its propriety
•will be readily acknowledged by persons who have seen
t-lie outline of many of those primitive sepulchres, which
lias evidently resulted from the loose earth being allowed
to settle at the angle which it would form when thrown up.

This peculiarity has not been clearly expressed in the

version of Pope :

—

' That done, lliey bM the sepulchre aspire,
And cast the deep foundations round the pyre ;

Hi^'li in the midst they heap the swelling bed,
'

Or rising earth, memorial ol' the dead.'

—

Hind, xiiii. 255.

In later ages we find accounts of immense sepulchral
imuli. Such was that of Alyattes, the father cf Croesus,

.liieh is described by Herodotus and by Strabo. [Aly-
^Tris.] Asepulchral mound which still exists near the site

>f Acanthus was raised by the army of Xerxes, in me-
mory of a noble Persian who had superintended the con-
struction of the canal which was cut across the isthmus of
Atlios. [Athos.]

Tacitus, from whom we derive the first satisfactory ac-

count of the Germans, observes that their funerals were dis-

tmtruished by no empty pomp. 'The bodies of illustrious

man were consumed with a particular kind of wood; but
tlie funeral pile was neither strewed with costly garments
nor enriched with fragrant spices. The arms of the deceased
were committed to the flames, and sometimes even his

horse. A mound of earth was then raised to his memory,
sis a better sepulchre than those elaborate structures which,
while they indicate the weakness of human vanity, are at

best but a burthen to the dead.' {Germania, xxvii.)

Whether the body was preserved entire or committed
to the flames, the custom of depositing the remains of dead
bodies under a mound of earth has been observed in nearly

every part of the world
;
by the antient Scythians on the

banks of the Borysthenes (Herod., iv. 71), and by the abo-
rigines of North America on the banks of the Ohio.
Of the sepulchres of the Scythian nations many are

found in the Kuban. Rennell {Geography of Herodotus)
describes them as perfect tumuli, sometimes of great height,

on a base formed by a square wall of large stones. In some
cases the earth is excavated to a considerable depth

; in

others it merely covers the body. The deposits, with the

remains of the dead, are weapons and implements of war,
domestic utensils, and idols.

Some of the tumuli scattered over various parts of Ger-
many have been examined. They are distributed by the
antiquaries of that country into four classes: 1. Tumuli
without bodies, or urns. 2. Tumuli with bodies, but with-
out urns. 3. Tumuli without bodies, but with urns baked.
4. Tumuli with both bodies and urns. Of the last class

several were opened in the neighbourhood of Sinzheim,
and skeletons were found in them, with rings of brass and
iron about the arms, feet, and fingers, ear-rings, and
chain or other ornament surrounding the neck. (Mei-
dinger, Die Deutschen I'olkctdmme geographisch unci

geschichtlich belailchlet, p. 208, &c.)
The first careful investigations into the tumuli of this

country were made by Dr. Stukeley in the neighbourhood
of Stonehenge above a century ago. (Stukeley s Account of
Stonehenge, fol. 1740.) The attention of the public was
a second time drawn to the subject by Douglas, in his
' Nienia Britannica,' published in 1793 : his researches

were confined to the southern coast of England, and chiefly

in the county of Kent.

In the agricultural and densely-peopled districts, bar-

rows have mostly disappeared ; but in the counties of

Wilts and Dorset, and the adjoining parts of Hampshire,
they are scattered over the open downs, and crown the

more elevated ranges of hills which are yet untouched by
the plough. Fortunately, a gentleman who had perseve-

rance to prosecute the investigations begun by Stukeley and
Douglas, and w ith ample means to carry them into effect,

was found in the late Sir Richard Colt Hoare, whose atten-

tion was first directed to the subject, and who was materi-

ally assisted in his researches and literary labours by Mr.
C'unnington, a tradesman and self-taught antiquary of Wilt-
shire. In no part of Europe have tumuli been so com-
pletely explored as in Wiltshire, and their contents have
been minutely and carefully explained in Sir Richard C.
Hoare's ' Antient Wiltshire,' 2 vols, fol., 1810, 1821. Con-
sidering tumuli according to their shape, we cannot adopt
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a better classification in general than that of the work
referred to, which is indeed partly grounded on local
names and distinctions.

' We must not,' he observes, ' consider every barrow as a
mere tumulus, or mound, loosely and fortuitously thrown
up

;
but must rather view them as works of evident design,

and executed with the greatest symmetry and precision
Ihe long barrow (see No. 1, annexed illustration), from its

singular form and large size, claims the first notice. These
barrows differ considerably in form as well as magnitude.
Some resemble the half of an egg cut down the middle ;

some are almost triangular ; some form a ridge of equal
breadth throughout. ; but the greater number are wider at
one end than the other, and that end is usually turned towards
the east. They are commonly placed on elevated situa-
tions, and stand singly. They differ materially from cir-
cular barrows in their contents; for brass weapons, or
trinkets, are never found in them. With few exceptions,
bodies appear to have been laid on the floor of the
barrow, at the broadest end, in an irregular manner; and
near one or two cists, cut in the native chalk, and covered
with a pile of stones or flints.

The bowl barrow (No. 2) is the shape most usually

found. It abounds on the Mendip Hills, in Somersetshire,
and is sometimes surrounded with a shallow ditch. Dor-
setshire also contains many barrows of this class.

The bell barrow (No. 3), from the symmetry of its shape,
is probably an improvement on the bowl barrow. It

occurs in the vicinity of Stonehenge.
Of the Druid barrow, as it was miscalled by Stukeley,

Sir Richard C. Hoare distinguished three varieties. (Nos.
4, 10, and 11.) There seems some reason to assign this

class a^designed for the interment of females. The out-

ward vallum, with the ditch within, is moulded with great

care. In the area are sometimes one, two, or three small

mounds, which in most cases have been found to contain

small articles, such as cups, and lance-heads, also amber,
jet, and glass beads.

Two other varieties of the Druid barrow have been
casually observed. One is a low mound, enclosed within

a vallum, and occupying almost the whole area. (No. 5.)

In the other the area is perfectly flat, and rises in a curved
line from the vallum. (No. 0.)

The twin barrow (No. 7) consists of two conical mounds
within a foss.

The broad barrow (No. 9) resembles the bowl barrow,

but is wider and flatter at top.

Two other forms are mentioned, the pond barrow (No.

G) and the cone barrow (No. 8). The first is certainly not

sepulchral, and perhaps the antiquity of this kind may be

questioned. Of the cone barrow only a single example has

been noticed—near Everleigh, on Salisbury Plain.

Another kind appears to have escaped the notice of Sir

Richard C. Hoare. These barrows are so slightly elevated

that they can scarcely be discovered, except in the morning
and evening, when the shadows are broad and marked.
Their contents show them to belong to an early period.

No. 12, a tumulus called Milbarrow, near Avebury, Wilt-

shire, set round with stones, is represented and described

by Dr. Stukeley, in his work on Avebury, fol., 1743.

• A remarkable barrow, which has acquired much noto-

riety from the popular writings of Sir Walter Scott, being

particularly noticed in his novel of ' Kenilworth,' and

known by the name of Wayland Smith, is found on a lofty

ridge near White Horse Hill, in the county of Berks, Eng-

land. It is one ' of those long barrows which we meet
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with occasionally, having a kist-vaen of stones within it to

protect the place of interment.' (Antient Wiltthire, vol.

ii., p. 47.)

In the county of Dorset, about five miles west of Bland-

ford, on the open downs, is a tumulus called Deverel

Barrow, which was explored in 1825 by Mr. W. A. Miles,

and found to contain twenty-one unbaked urns, fragments

of which are preserved in the museum of the Institution at

Bristol. There was also much broken pottery and other

remains. These articles were enclosed by several stones,

forming a cist, or chest. Mr. Miles enumerates thirty dif-

ferent interments as being traceable in this tumulus. He
published an account of its contents, with engravings, in

an octavo volume, in 1826.

Bartlow Hills, in the county of Essex, on the south

border of Cambridgeshire, is a name given, to four tu-

muli, arranged in a row, and varying in size, as indicated

in the diagram below (No. 17). The largest of these, o,

measuring 142 feet in diameter by 44 feet in height, was
explored in 1835 by Mr. J. G. Rokewode and other gentle-

men, who excavated a passage or gallery on the surface of

the natural earth, from the extreme base to near the centre

of the barrow. This line or gallery is marked (No. 18) a,

extending 56 feet, where the workmen were ordered to ex-

tend the open space on each side ; and at the distance of 13
feet they came to a square enclosure, or chest (c), which
was found to contain various antique relics of genuine
Roman or of Brito-Roman manufacture. These were
glass urns or bottles, a bronze lamp and cup, a patera, a
praefericulum (a long or tall vase, with a particular

handle), glass vessels, a folding chair, bronze strigils, an
enamelled vase, &c. The last and the bronze preferi-

culum are elegant and extraordinary vessels, and the only
examples of the kind ever found in any of the tumuli of
Great Britain. A particular account of these objects is

given in the • Archeeologia,' vol. xxvii.

At a place called the New Grange, near Drogheda, Ire-
land, there was a remarkable tumulus, which was explored
in 1770 by governor l'ownall, who wrote an account of the
barrow and of other objects in the vicinity, for the Society
of Antiquaries of London, and published the same in vol.
ii. of the ' Archxologia.' He states that the mound con-
sists mostly of large pebble stones, which must have been
conveyed about 12 or 14 miles; and by calculation the
whole weighed at least 189,000 lbs. The height is 70
feet, and the diameter about 400 feet. Surrounding its
base was a series of rude stones, placed in a circular form,
on their ends, as indicated (No. 14 ). A gallery formed of
upright stones, cc, with others placed on their tops, extended
from the outer edge to near the centre of the tumulus, where
there was an area surrouuded by other stones, and covered
by a dome or cupola, a. Branching from this area were
three square recesses, 6, b, b. The accompanying dia-
grams show a plan and section of the gallery.
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Silbury Hill, near Marlborough, Wiltshire, U one of th«
largest barrows in the world. [Avkbury.] See the cut
in a preceding column. No. 13.

Sir Richard C. Hoare considers the deposition of the
body entire, and its reduction to ashes by fire, to have
been practised at the same time. There are however varie-
ties of both. In the first and most antient interments the
body is enclosed in a cist, with the legs and thighs drawn
up, and the head generally turned towards the north.
The second is of much later date. The body is deposited
at. full length ; but the head is placed in no particular po-
sition, and arms and various instruments of iron accom-
Sauy the skeleton. In the same manner two modes of
^positing the remains, after they were burnt, have been

Eractised. In the more antient, the fragments of the
urnt bones were collected and laid on the floor of the

barrow, or in a cist excavated in the native toil. In the
second, which is clearly the later, the bones and
were inclosed in a funeral urn, which was placed in at

i

usually with the mouth downward. In these case*

of the cloth which enveloped the urn have oc«
been discovered, as well as small brass pint, by which tV
cloth was apparently fastened.

Uf Urns many varieties have been found in exploring
the tumuli. The first or largest class was property th*

sepulchral urn, and is always found to contain bones.
The second is different both in shape and design : it

contained neither ashes, bones, nor trinkets ; and a*

the custom prevailed of depositing articles of food with
the dead, these have received the name of drintang-eaps,
from a supposition that they were intended to hold fluids.

Such vessels are frequently found with skeletons, and are

placed either at their head or feet. They are always orna-
mented with patterns, and would contain about * quart.

The third are smaller still, and more fantastic in shape.
They are too diminutive to have been receptacles for ashes.

They were probably intended for perfumes, and hare ac-
cordingly been named incense-cups.
To the remarks of Sir Richard C. Hoare we may add.

that the remains found in the Wiltshire barrows indicate
three distinct stages or eras of society. The first was be-
fore the introduction of metals, when arms and implement*
consisted of spear-heads of flint, and arrow-heads of flint

or bone : the second, when these' articles were of bnaa

:

and the latest, when iron instruments, arms, and utensil*

accompany the deposit. Of the sepulchral urn also there
are two varieties, indicating different periods of mechanic*!
art. In the first the urn is fashioned by hand, without or-

naments, or with those of the rudest kind, and dried by
the heat of the sun. In the second, it was evidently
wrought on the lathe, ornamented by the application of
some instrument with zigzags and other patterns, and
finished and baked with different degrees of skill and at-

tention. Possibly the first of these may belong to the
earliest known inhabitants of Britain ; and the others mev
perhaps be assigned to the latest Belgic colonist*. It t»

also likely that in the West of England the different make
of interment in barrows had ceased before the establish-
ment of the Romans ; at least no coins nor other Roman
objects, which might have been introduced into England
during the Roman occupation, have ever been found in
the course of researches which have scarcely left a shark
barrow in south Wiltshire unexplored. [Avmcht ; Pt-
ramids; Cairn: Cholula.]
TUN. [Ton.]
TUNBRIDGE. [Kbnt.]
TUNBRIDGE WELLS. [Kent.]
TUNE, in Music, a short air, or melody, with both or

either of which terms it is synonymous. A vocal Turn is

a song, a ballad, in England ; an ariette, a vaudenBr, in
France ; a getang in Germany a canzonetta, an arietta,
in Italy ; a seguidilla in Spain ; &c. In instrumental
music a Tune is variously denominated,—dance, hompipr

.

iig-giguttgiga ; waltz, valse, icaltzer,fandango, Ste., ac-
cording to the country in which it had its origin or is

naturalized. [Am
; Melody.]

TUNGSTEN, a metal first obtained in a perfect state by
M. M. d'Elhuyart, in 1781. Its name is derived from the
Swedish words tung sten, • heavy stone,' on account -of
the density of its ores.

The properties of tungsten are—that it has a greyish-
white colour, and considerable lustre. It is brittle, and nearly
as hard as steel : its specific gravity is 17*4, and with the
exception of platina, gold, and iridium, is therefore the
heaviest known metal. It requires a very high tempera-
ture for fusion, greater even than that necessary to melt
manganese. It is not altered by exposure to the air.
When heated to redness in the open air it takes fire, com-
bines with oxygen, and is converted into tungstic acid, and
nitric acid produces the same effect upon it. Tungsten
may also be obtained by passing hydrogen gas over the
heated oxide of tungsten, or by immersing rinc in a solu-
tion of tungstate of ammonia.
We shall now mention the principal minerals which

contain tungsten, and in these it exists either a* oxide
of tungsten or as tungstic acid.

Tungstic Acid. Schetlic Acid.~Occurs pulverulent or in
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11 friable masses, but with tome appearance of crystal-

iOBi. Fracture conchoidal. Inodorous, tasteless. Colour

small
Itzati

varies from orange or chrome-yellow to yellowish-grey
Lustre adamantine. Translucent". Specific gravity 6 0.

It is insoluble in acids, but soluble in caustic potash and
also in solution of ammonia when heated, and is precipi-

tated from them by acids in the state of a white powder.
Before the blowpipe it gives a blue glass with microcosmic
salt. It has been found on the surface of wolfram and
sometimes on that of tungstate of lime, at Huttington in

Connecticut, and Zinwald in Bohemia.
It is istated to consist of—

Oxygen . . . 20-23

Tungsten . . 79-77
100

Tungstate of Lime, Scheelate of Lime.—Occurs mas-
sive and crystallized. Primary form a square prism.

Cleaves parallel to the faces of some modifications. Frac-
ture uneven, imperfectly conchoidal. Hardness—scratches
fluor-spar, and is scratched by apatit. Colour—white,

yellowish-grey, yellowish-brown", and sometimes reddish-

brown. Streak white. Lustre vitreous. Translucent

;

transparent. Specific gravity 6-070.

By the blowpipe difficultly fusible into a transparent

glass. Slowly acted on by nitric acid, which leaves a resi-

due of tungstic acid.

This substance occurs in Bohemia and Sweden, and in

the English counties of Cornwall and Cumberland, and
also in America.
Allah sis by Berzclius :

—

Tungstate acid . 80-417

Lime . . . 19-400

It sometimes contains small portions of silica, and of the
oxides of iron and manganese.
Tungstate of Iron and Manganese. Wolfram. Schee-

late of Iron and Manganese.—Occurs crystallized, massive,
and pscudomorphous. Primary form an oblique rhombic
prism. Cleavage parallel to the terminal plane, and to

both its diagonals. Fracture uneven. Hardness 5-0 to 5-5.

Yields readily to the file. (Jolour Dlackish and Drownish-
black. Streak dark-brown, or slightly reddish-brown.
Lustre semi-metallic . Opaque. Specific gravity 7*155.

Before the blowpipe wolfram decrepitates, and at a very
high temperature melts into a globule covered with crys-

tals of a metallic lustre. With phosphate of soda it melts
into a transparent bead of a deep red colour.

Its constituents, according to the authorities named, are

—

Berzellui. Vmquctin. Richardson.

Tungstic acid . . 74-666 73-511 73-60
Protoxide of iron . 17 594 20745 11-20

Protoxide of manganese 5-640 5-744 15-75

Silica . . . 2-100

10?55100- 100-

This mineral very frequently accompanies tin-ore in the

F.nglish county of Cornwall, in Bohemia, and in Saxony.
It is also found in various other countries, as America,
Siberia, Scotland, &c.

Tungstate of Lead.—[Lead,—Ores ofJ]

We shall now describe some of the compounds which
tungsten forms with other elementary bodies.

Oxygen and Tungsten.—We have described below a
natural compound of these substances under the name of

tungstic acid ; but a mere oxide, not possessing acid proper-
ties, may be obtained by fusing finely powdered wolfram, or

tu ngstate ofiron, with twiceits weight ofcarbonate ofpotash,

and dissolving in hot water the tungstate of potash formed,

adding hydrochlorate of ammonia to the solution, evaporat-

the mixture to dryness and heating it to redness. The
residue, after washing in boiling water, and digesting in a

'iilute solution of potash, is oxide or binoxide of tungsten.

1m properties are, that it is black : it is insoluble in water,

ii I kalis, and acids by direct action, but when formed in a
different mode from that now described it may be combined
with soda. When it is heated to redness it suddenly ignites

and is converted into tungstic acid, by absorbing oxygen
during combustion. This oxide may also be formed by
passing hydrogen gas over heated tungstic acid ; its colour,

when thus obtained, is brown. It consists of

—

Two equivalents of oxygen . 16

One equivalent of tungsten . 100
Equivalent . , . 116

100

Tungstic Acid.—We have already stated that this may
be obtained by decomposing the native tungstate of lime,

by heating the oxide in the air, or, which is the best

method, by heating tungstate of ammonia to redness so as
to expel the ammonia. The properties of this substance
are, that it is pulverulent, of a yellow colour, insoluble in

water, but readily dissolved by the caustic alkalis, forming
with them salts called tungstates. When recently precipi-
tated from the alkalis by acids, it forms compounds with
them which are soluble in water.

It is composed of

—

Three equivalents of oxygen 24
One equivalent of tungsten . 100

Equivalent . . 124
When this acid is heated to about GOO0 and a current of

hydrogen is passed over it, a blue substance is obtained, and
it is also procured by immersing zinc in a mixture of
hydrochloric and tungstic acids. This Berzelius considers
as a tungstate of tungsten, probably composed of

—

Two and a half equivalents of oxygen 20
One equivalent of tungsten . . 10U

Equivalent . . 120
Chlorine and Tungsten form two compounds : when

the metal is heated in the gas, combustion occurs and the
bichloride is formed. It has sometimes the form of delicate
red needles, but more commonly that of a deep red fused
mass resembling cinnabar in fracture. When heated it

emits a red vapour, and is by water converted into hydro-
chloric acid and oxide of tungsten.

It is composed of—
' Two equivalents of chlorine

One equivalent of tungsten

Equivalent \ . 172

Although there appears to exist another chloride of this

metal, chemists are scarcely agree4 either as to properties

or composition.

Sulphur and Tungsten form a sulphuret, or perhaps
two compounds; they are however but imperfectly known.
The tungstates of ammonia, potash, and soda, are all

soluble and crystallizable compounds; while those of lime,

barytes, and strontia are insoluble.

TUNGUSES. [Siberia, vol. xxi., p. 469.]
TUNICATA, a group of animals which, although very

low in the creation, has, as Mr. W. S. MacLeay observes,

in consequence of the investigations of Cuvier, and par-
ticularly those of Savigny, attracted a considerable portion
of attention.

Mr. MacLeay remarks that, although it is a proposition
now almost undisputed that zoology cannot be satisfac-

factorily studied without comparative anatomy being taken
for its basis, it may not be amiss to cite as examples of the
truth of this assertion the singular discoveries of Savigny
on the compound Tunicata. The wonderful facts which
that distinguished naturalist has recorded could never,

Mr. MacLeay observes, have been discovered by him, had
he confined his attention to external appearances. ' Dis-
daining to rest contented with the manufacture of names,
he employed himself in the investigation and generaliza-

tion of physiological facts ; and his discovery of compound
Tunicata, ' I conceive,' says Mr. MacLeay, ' to be such as

may deservedly be placed at the side of that of the meta-
morphosis of Batrachian reptiles, or any other important
physiological fact whatever.'

Mr. MacLeay, after enforcing the necessity of dissec-

tion, as stated in the article Boltenia, proceeds to quote
Cuvier, who says, ' The external form of the Ascidite being
subject to many variations, their surface offering no great

differences, their colour not remaining after death, and dii-

fering probably during life according to age and locality,

it is surely difficult to distinguish them without having
recourse to their interior ;' and so well aware, observes
Mr. Mac Leay, was Aristotle of this truth, that he ha;*

given us an anatomical account of such species of Ascidiee

as he was acquainted with, so detailed and so accurate as

to puzzle his commentators, and to lead some of them to

believe that his description was in fault rather than their

owu knowledge of natural history.

The Tunicata had always been interesting to Mr. Mac
Leay as an osculant group connecting the polype Acrita

and acephalous Mollusca ; and he remarks that this situa-

tion, assigned to them in the Horte Entomologiccp. cannot

now for a moment be doubted. Their relation to the testa-

ceous mollusca has likewise been pointed out, he observes,
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by Aristotle, Baster, Linnaeus, Pallas, Cuvier, and Savigny.
Their relation to the Polypes has likewise been shown by
Savigny, when he demonstrated that the Alcyonium fictu
of Linnaeus {Alcyonium pulmonarium of Solander and
Ellis) Is nothing else than an aggregation' of minute
Ascidiee combined in a common envelope. Indeed, con-
tinues Mr. MacLeay, it Is rather curious to remark that

the affinity of these animals to Mollusca, although so early

noticed, is less striking to modern naturalists. than that

affinity which they bear to polypes, and which was only
discovered the other day. Mr. MacLeay however quali-

fies this observation by referring to the Diet, des Sciences

Natur., art. ' Mollusque,' p. 363, where M. de Blainville

compares them particularly with the genus Mya.
< Mr. MacLeay then refers to Savigny's distinguishing
character of the Tunicata, namely, their having a soft test

or covering, consisting of an organized envelope, provided
with two orifices, the one branchial, the other anal ; and
he remarks that if this character be correct, as there is

every reason to believe it to be, the imperfectly known
genus Mammaria will, if truly described by Miiller, not be-
long to this group, although it has been placed there by La-
marck. There is great obscurity however, he observes, hang-
ing over this genus as well as Bipapillaria, which, upon the
authority of some manuscript notes of P6ron, is said to

have rigid tentacula. By one of the orifices above men-
tioned the Ascidia imbibes the sea-water, and introduces
it into the branchial cavity ; but Mr. MacLeay refers to

Aristotle for a general account of the structure of that
group of Tunicata which comprises Aristotle's Tethya, or

the Ascidians of Savigny.
Aristotle, then {Hist. Anim.), observes, under the head

of Testaceous Animals (ra 6trTpox6lfpp\a), that ' there are

some, such as those called Tij0i«i, which are so entirely

surrounded by their test or envelope as to have no part of
their flesh exposed.' So far, as Mr. MacLeay remarks,
this accurately drawn character may apply to the whole
of the Tunicata. But Aristotle afterwards proceeds to a
more definite description of the Tethya :

—
' But of all these

animals (the ostracoderms) those which are called Tethya
have the most remarkable nature; for with them alone
is the body entirely concealed in the test. This test

or envelope (rA Sorpoew) is between the texture of leather
and shell, and may be consequently cut like a piece of
tough hide. The animal adheres to the rocks by its test,

and has two passages or orifices (wopouc), distant from each
other, and so small as not to be easily visible. By means
of these it imbibes and discharges the water. On opening
one of these animals, the inside presents, in the first place,

a membrane, composed as it were of nervures (vpiva

vtvputti), and communicating with a fleshy intestine (t4

aaptilts) ; so that the intestine of the Tethyon appears con-
tained in the reticulated membrane. Although, indeed,
the flesh is alike in all testaceous animals, this intestine

resembles in form that of none of them. It is suspended
at two places, viz., to the above-mentioned membrane,
and to the muscle which proceeds from the side (literally,

' to the skin from the side') ; and wherever it adheres to
either of these it is narrowest. At each point of suspen-
sion this intestine tends towards those orifices which lead
to the outside of the test, and by which it receives and dis-

charges the food and water ; so that if one of these aper-
tures be the animal's mouth, the other must be its anus.
One of these orificial processes (the. branchial orifice) is

thicker than the other. Within the cavity also of one or
other of them there is a certain small cohering substance
which divides it.'

Mr. MacLeay, who thus translates a passage presenting
almost insuperable difficulties to any but a zoological
scholar, observes, that 'the membrane, composed as it

were of nervures,' is a good description of the beautifully
reticulated membrane which forms the branchiae of the
Tethya. Aristotle, he adds, appears however by some
mistake to have considered the branchial pouch as sus-
rounding the intestine ; and he remarks that he suspects
that the small cohering or continuous substance which
Aristotle alludes to immediately after the mention of that
part which Mr. MacLeay considers to be the branchial
orifice, is the valvule of the anal orifice.

Mr. MacLeay then proceeds to show the connection of
the Acrita with the Mollusca by means of the Tunicata,
as stated in the article Boltbnia ; and he says that this
osculant group may be divided as follows ;—

Aberrant Group T

1. Tethya,
Or inch Tmimla as

have their maotle
adhering to the eu-

velope or teat only
at their orifices ;

—

Famitui.
]. Aeridid*.
Tahja limpla, S»t,

S. Botryllida.

3. Lochia.
Imciet, Sav.

'

'*. Blphorida.

their branchUo re-
J

Tetn. ampotitt, Sa\
gular. constituting /
the aides of the ret- *

juratory cavity ; and
their branchial ori-

fice surrounded by
a membranaceous
ring, which, in ge-

neral, is supplied

with tentacula, a*
in Polypes.

Normal Orouvf
S. Thalida.

Or such Tunicata as
hare their mantle
adhering every-
where to the enve-
lope ; their bran-
chial irregular, con-

.

silting of two fo-<

Hated processes al.

tached to the sides

of the thorax ; and
their branchial ori-

fice merely pro-
vided with a val- m
vule.

AnimaU.
cample and teed,

baring their

orifices exter-

nally irregular.

Compound and
fixed, having
their orifices em

-

.
temally regular

Compound and
Boating,having
their branchial
c-iruy open al

the two extra-

la
r voong

stale and float*

(PC— eMf*.

Mr. MacLeay observes that De Blainville consider* that

Pyura Molinee makes the passage from the simple to the

compound Tethya ; that is, from the Ascididte to the

Botryllidce. Savigny shows, Mr. MacLeay remarks, the

affinity of these to Pyrosoma, and of Pyroaoma to Salpa.

or (as it is sometimes called, although the name is pre-

occupied in botany) Thalia. De Blainville indeed, fie

adds, goes so far as to call the Lucidce ' Salpien* ag-

gregees ;' and although Mr. MacLeay thinks that no peat
stress ought to be laid on this arrangement, from M. de

Blainville's obvious wish to obliterate the inimitable

labours of Savigny, it is clear, he admits that the affinity

between Pyrosoma and Salpa is strong. A fifth group ct

the Tunicata is, he observes, wanting to connect the

Biphoridec and the Ascididte ; and he says that he has no
doubt that such animals will soon occur to reward the

industry of those who collect Mollusca and Acrita.
After remarking that the Tethya of Aristotle, or, a*

Pliny calls them, the Tethe<e, are in general incapable t»f

locomotion, Mr. MacLeay proceeds to explain the structure
of Boltenia, Cystingia, and Cynthia, all of which, he
says, belong to the natural family Ascididte, and seem to
hav e been dredged from the bottom of the Northern Srsa,
where they lay fixed, either to submarine rocks, sand, or
sea-weed, or to other animals sedentary like themselves.

For the general definition of Cynthia, see the article.

The following anatomical character and synopsis of the
subgenera are given by Mr. MacLeay :

—

Anatomical Character.—Branchial pouch divided into
longitudinal folds, surmounted by a circle of compound or
simple tentacula ; the meshes of the respiratory apparatus
destitute of papillae. Abdomen lateral.

Mr. MacLeay observes that M. de Blainville seems not
to have sufficiently studied these animals ; for, after givin?
an erroneous character to the genus Ascidia, and confound-
ing it with the genus Phallusia and Clavellina, he ends
with acknowledging that with respect to the species * leur
distinction est assez difficile.' (Art. Mollusoue, in Did. it*
Sciences Naturelles.) Mr. MacLeay adds ttiat Dr. Flemiaj;
has, on the other hand, given a very good view of this
natural group in the article ' Mollusca of the supplement
to the Encyclopaedia Britannica.

Synopsis of the Subgenera.
Normal Orvmp. 1 1. Cynthia Xcticutatim of taw bnsa-XMl

1. Branchial pouch with more
than eight folds. Tenia-
cnla compound. LivcrdU-
tioct.

Aberrant Group.

9. Branchial punch with only
eight folds. Tentacula
simple. Xiwr none.

j2. Castro. Sav...

3. Styela, Sav. ..

4. PandocU. Sav.

S. Deodrodoa.
MacLeay .,

pouch continuous.

Jtrttretati'ee of taw broar^ad
pouch internpenL

Orarint several, on* at boat
on each side of Ike toe*

Ovary Milk}lit-, t>. cml, £m
tight one. which as car
C'tcd in the mt^lrwl

p.
©rary unique, L*. «au> ifce

leu one. which is raawx
or branched, and uaaianl
between the braatfcaU

'The Junicata,' says the distinguished zoologist, to
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whom the public are indebted for this lucid and philoso-

phical analysis, * agree with .their contiguous group the
Molluxca in the remarkable variation that exists in their

system of generation. Like every other solitary character
that can possibly be adopted for the ground-work of a
Zoological system, the mode of generation ought to rise

in importance only in inverse proportion to its degree of
variation. In a group of animals, for instance, where it

varies according to the species, it is evidently of less

importance, as affording natural characters, than among
those groups where it remains less subject to varia-

tion. When the naturalist happens to consider that he
ought always to obtain his group before he attempts to

rind its character, he is sure to perceive this truth ; and it

on this very principle that Savigny, with his usual dis-

crimination, has proceeded in the above natural arrange-

ment of the genus Ascidia, which I have done little more
than borrow from him. To this naturalist, whose works
I cannot too often recommend to the careful attention of

zoologists as models for imitation and true examples of

the method in which natural history ought to be studied,

I would willingly have dedicated the following genus'
[Dettdkodoa], ' but his name happens to have been em-
ployed in other branches of the science.' {Linn. Trans.,

vol. xiv.)

We earnestly desire to impress the principle inculcated

in the last paragraph upon the mind of the zoological

student.

Mr. Broderip and Mr. G. B. Sowerby have described a

curious form belonging to this natural group.

Group, Tunicata.—Family, * * * * ?—Genus, Chelyosoma.

Generic Character.—Body sessile, fixed, involved in a
coriaceous test or envelope dividedly laminate above. Ori-

Jices conical, each closed with six trigonal valvules.

Example, Chelyosoma MacLeayanum..
Description.—Elongate-ovate, affixed at the base, flat

above, octopartite, the laminae striated ; orifices pro-

minent.
Locality.—The Arctic seas, adhering to stones.

This animal comes nearest to the Tethya above noticed,

but there are no traces of tentacula surrounding the

branchial orifice. It differs from the Thalida inasmuch
as the mantle seems to adhere to the orifices only, and,

instead of a simple valvule, each orifice of Chelyosoma is

furnished with a complicated one. From the Ascididee it

differs inasmuch as both its orifices are surrounded by six

valves, instead of being quadrifid.

There were four specimens, one of which was sacrificed

to the inquiry, the authors being fully aware of the value

of internal investigation, more especially in animals of this

class; decomposition however was so far advanced that the

ovaries and other viscera were nearly reduced to a shape-

less pulp, and they could only trace the following parts of

the interior structure. But, before the result of their obser-
j

ration is laid before the reader, it may be well to state that

the decomposition which prevented anything like an accu-
'

rat* demonstration of the ovaries and other viscera was,

apparently, occasioned by the spirit in which the speci-

men had been preserved not having sufficiently penetrated

10 the internal parts. This is mentioned in order to draw

the attention of collectors to the necessity of puncturing

the external integuments, muscular coats, &c. of such

animals as are plunged entire into spirit, in order that it

may reach and preserve the viscera.

The mantle appeared to adhere only to the orifices, each

of which consists of six triangular valvules. Each val-

vule is furnished with a set of muscular fibres, adhering at

one end to the inner surface of the tunic, and at the other

extremity to a small process on the valvule. These mus-

cles appear to be the agents for opening and shutting the

valvules. Besides this set of muscular fibres and within

them there is another set, which passes laterally from one

papilla to another, forminga sphincter, the base of whieh

is hexagonal. (Fig., e.) There are other strong subcuta-

neous muscular fibres, passing from the edge of the coria-

ceous plates which form the upper surface. These appear

to be intended to give the animal the power of dilatation

ami contraction. Externally the animal is of an oblong

cup-9hape, adhering by coriaceous processes from the lower

part of the cup. The upper surface, which is flat, consists

of eight coriaceous, somewhat horny, angular plates. One

of these is placed between the two orifices, and, in four

specimens which were examined, this was of an hexago-

P. C, No. 1896.

nal shape, the sides coming in contact with the orificial

valvules, being lunated. The plates are so disposed that
the branchial orifice is surrounded by three plates, and the
anal orifice by four, besides that which is intermediate and
abuts upon both. The three plates near the branchial
orifice are much larger than the four which are near the
anal orifice. Each of the plates is marked with three or
four elevated striae, parallel to the sides of the plate, and
near to them, leaving an area in the centre, and bearing a
striking resemblance to a land-tortoise's shell. The ori-

fices are very small, and are surrounded by six triangular

valvules, each transversely striated, and, when shut, rising

from the surrounding surface in the form of a cone. The
lower or cup-like part is formed of a coriaceous substance,

with slight traces of separation into plates, but without in-

ternal muscular fibre. In one specimen only there were
two irregular somewhat horny plates at the external base
of the cup, but not so strongly marked as the upper plates.

These lower plates were not to be observed in a lower
specimen which was removed for the purpose of examina-
tion from the stone to which it was fixed. {Zool. Journ.,
vol. v.)

Chelyoaoma MacLeayjmum.

a, side Tie* ; 6, seen from aborc ; c. interior of valvule.

[Botryllus ; Salpacea
;
Synoicum.] *

The compound (and most probably all the) Ascidians, in
their first state of development, after leaving the egg, as-

sume the form of Tadpoles, and are locomotive by means
of a vibratile tail, which they cast off when they quit the
larva state and assume the sessile condition. This meta-
morphosis was observed by Sir John Graham Dalyell, both
in a solitary and compound Ascidian, namely in Ascidia
papilla (solitary) and in Aplidium verrucosum (com-
pound). (See Edinburgh New Philosophical Journal,
January, 1839, vol. 2G, p. 152.) But in 1828 MM. Audouin
and Milne Edwards had proved that the compound Asci-
dians are at their birth endowed with sufficiently exten-
sive locomotive faculties, and that, in the progress of age,
they underwent a true metamorphosis {Ann. des Sciences

Nat., 1828, tome xv., p. 10) ; and M. Sars, as well as Sir

John Graham Dalyell, subsequently verified the fact, which
had been doubted by certain naturalists. The observations

of M. Sars were made upon the Botrylli of the Norwegian
coasts. {Beskrivelser og iagilagelser oder nogle nuerke-

lige eller nyc i habet bed den Bergenske kyst lebende dyr

af polypernes, acalephernes,radiathernes,annelidernes og
mollushemes classer, 4to., Bergen, 1833.) The metamor-
phosis of these animals is admirably described and figured

in the beautifully illustrated paper by M. Milne Edwards,
entitled ' Observations sur Les Ascidies composies des Cotes
de La Manche,' read before the French Academy of Sciences
on the 11th November, 1839, wherein the structure and
general physiology of these highly interesting animals is

explained in a masterly manner. The researches ofSavigny,
of whom M. Milne Edwards speaks in those terras of eulogy
which every zoologist must feel to be due to that acute, accu-
rate, and patiently investigating naturalist, were principally

employed upon animals preserved in spirits, which will ac-

count for the fact of some of their dehcate organs having
escaped his notice ; for, as M. Milne Edwards truly ob-
serves, it is only by studying these small animals in the
living state that one can nope to fill up the lacunse which
Savigny left in their history. This has been most satislac-

Vol. XXV.—2 Z
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TaJpolo of Amarouclum prollferum, newly hatched (highly maguiacd).

a, tcgnmontary body of the trunk Men within the pouch; b, pouch cnclo*ing

the vitellui, and forming the tunic of the hodv of the larva ; ft", anptudagci

terminating in fucker* and enabling tho animal to tlx itself; a*, tail formed by

a prolongation of the tegurocntary body, and enclosing a tubular uppendage
of the vitelline aac. (M. Kdwaida.)

Mas of the aune apeciea, niagnlfled. (M. E.)

torily done by M. Milne Edwards, who established himself

on the coasts of the Channel, where these Ascidite abound ;

and the results of his observations are embodied in the

paper last quoted, which brings down the history of these

animals to the present time, and most lucidly explains

their organisation Rnd habits. We regret that our limiu
will not permit us to lay this excellent paper in detail

before our readers. It is full of the most interesting' re-

formation, and we recommend those among them who are

observers to take this paper and their microscope with

them to the coast, reminding them at the same time that

when they have sufficiently amused themselves with ex-

amining the metamorphosis and organization of these A»-
cidians, they will find plenty of opportunities for adding
to our stock of knowledge relative to the comparatire ana-

tomy and habits of a multitude of marine production*
which demand an investigation and illustration like that

bestowed by M. Milne Edwards on the Compound Asa-
dians.

Fossn. Tunicata?

We would draw the attention of geologists to a mere
narrow investigation of the organic remains preserved in

the various strata, and particularly in the older farrnatiom.

with a view to the detection of fossil animals belonging- to

this group. There is reason for believing that they were
more plentiful than is generally supposed, and the test or

envelope of many of them must have been capable of pre-

servation. The forms themselves, presenting a low grade
of organization, are just such examples of animal hf«

as might be looked for in those beds which were once i!

the bottom of the antient seas, whilst they are found amonr
the marine productions of the present day.

Here then we shall notice hehaditet Konigii, from the

lower Ludlow rock, described and figured in Mr. Mdt-
chison's ' Silurian System.'

Mr. Murchison remarks that these curious fossils are *.•>

grouped together, that he always compared them with

packed or baked tigs; and he says that Mr. Konig. to

whom he referred them, thus speaks of them :—• I am .jf

opinion that they may be considered to belong to uw
family of Ascidi<e. Like the Leucophthalmua of the ' Irons
Sectiles' (cent, i., f. 1), they seem to form a group of jrlo-

bular, coriaceous, and, it may be added, pediclea bodies

;

for in one of them the cicatrix for the insertion of thf

pedicle distinctly appears. As however no traces c4

branchial and intestinal apertures are apparent on the scr-

face exposed to view, it would be rash to constitute tha
fossil a genus, or to assign it a place in any of the known
genera of the naked Moilusea, to which Leucopkthalmm
unquestionably belongs.'

lschiditea Kouigil.

TUNING, the art of adjusting the several sounds of a

musical instrument so as to make its scale approach to

correctness ; also that of putting two instruments, each of

which has the parts of its scale in proper relative adjust-

ment, into agreement w ith each other.

Some musical instruments have a permanent relative

scale, all the parts of which, if changed at all, change to-

gether. Thus a horn or a flute may change its pitch from
the heat of a room, but all the parts change together, anJ
the whole effect of temperature is corrected at once by
lengthening the pipe of which the instrument consist*.

Other instruments require to have the parts of their scale*

compared with each other from time to time, owing U>

their several parts being unconnected and subject to un-
equal wear or to separate accident: such as the organ
and piano-forte. Others again are so liable to these de-
rangement* as to require tuning on every occasion of ute,

as the vioiin class, the harp, the drums, &o. It is not oar
intention to enter into the mode of tuning instrument* in

detail, but, as promised in the article ScaIi, to give i
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-Account of the difficulties which are met with in the actual

construction of any scale, and tho ordinary modes of meet-
ing them.

In the article just referred to we have pointed out the
mathematical commencement of this subject, and have
made it evident, from first principles, that a per/eel scale is

impossible ; that in to say, one in which all the intervals,

or even all the principal intervals, in every key, shall be
perfect. Let additional notes be introduced to make ex-
isting keys perfect, and those additional notes would them-

ves become the key-notes of new keys, requiring addi-

. notes to make them perfect. Again, the conditions

I ordinary musical instruments require that the octave
of only twelve semitones, and though some

have been constructed with more, it is not worth
to embarrass the subject by treating of any other
than that of the twelve semitones. We shall use the
notation as before, namely, expressing the following
of the treble scale,

y
j

, we shall denote the successive cs in ascent by c 1

, c*,

and those in descent by c„ c,, &c. : thus c3 is three

below c, and c4 is four octaves above it.

first point is to fix upon some one note, by the
which all others may be determined. The only

retaining a permanent pitch for use is by having
an instrument which time will not alter. It is true that

the pitch of a note depends onlv upon the number of vi-

brations in a second, and can, by the description of this

number, always be recovered by acoustical experiments.
But we might as well expect a carpenter to ascertain his

foot-rule for himself by the pendulum [Standard],
ordinary musician to appeal to the theory of mu-

ations. A standard pitch is usually obtained, or

to be obtained, by the tuning-fork, an instru-

consisting of two steel prongs growing out of a steel

le. When these prongs are sharply struck they vi-

e, and if the instrument be then held to the ear, or

ed upon the flap of a table, or any other sound-board,

a low and very pure sound is heard, if the prongs be per-

fectly equal. These tuning-forks are usually made to

sound either c1 or a, and they would answer their purpose
exceedingly well if there really were in existence any
standard from which they were made. But this there is

not ; and the consequence is, that not only do the tuning-

forks of different makers frequently vary a little from each
other, but the new forks are sensibly higher than the old

ones. We have already seen how much the pitch used

in different places varies ' [Acoustics, p. 97], and also

how very much what is now called concert-pitch is higher
than it was a century ago [Pipe]. This rise, it appears,

is still going on, and, unless measures are taken to stop it,

will not finish until all the compositions of the old mas-
ters are played and sung two or three notes higher than
thev were really written.

There was, we are told, a few years ago, a standard, so

called, constructed under the directionof those w ho ma-
nage the Philharmonic concerts ; but w e are not aware
that any account was given of the method of selection,

or that any experiments were instituted with a view to its

perpetuation. We are also told that this mysterious stan-

dard was committed to the charge of one particular trades-

man, and that the rest of the craft had difficulty in ob-

taining it. Since we began to write, we have seen another
promulgation of a standard tuning-fork, for the espec:

use of singing classes. The prospectus of the seller states

that careful experiments have determined that the Phil

harmonic c (the c 1 of our notation) vibrates less than 512
times in a second ; how much less is not stated. These new
tuning-forks are asserted to have had their pitch raised to

vibrate 512 times in a second
;
avowedly for no other rea-

son than that 512 is a good number for calculation, and
intermediate between those of tuning-forks now in use

;

and it is stated that every fork is tuned to the true stan-

dard by a ' scientific process.' But directors of concerts

and publishers of music should be aware that no attention

is ever paid by those who understand such matters to

scientific secrets; and that until a full account is pub-
lished, and authenticated copies of the standard are made
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secure and accessible, the science of the standard-makers
will rank" no higher than that of the tailors who cut ' on
unerring geometrical principles.'

Mr. Woolhouse, who made the last experiments on this
subject which were published (' Essay on Musical Inter-
vals,' p. 64), finds the ' common pitch-note a' to make 424
double vibrations in a second, from whence he infers that
c 1 gives 509 such vibrations : but whence he got this pitch-
note he does not state, nor whether he was aware of the
existence of a so-called Philharmonic standard. As mat-
ters stand, we should recommend every one not to be ltd
into the belief of the existence of a standard without some
better account of it than yet exists, and also in the mean
time to do what he can to keep down concert-pilch, so as

at least to prevent its rising higher than it now generally
is.

There is another matter connected with the tuning-forks
which requires some attention. These forks (in England
—not on the Continent") are differently manufactured

:

there are c forks and a forks, that is, forks which sound c'

and a. In the orchestra, which must follow the violins,

the a fork is always used ; while in tuning a piano-forte,

harp, &c, the c fork is used. It is much to be wished that

only one, the a fork, should be used. Even if the scale were
perfect, it would still be desirable not to run the risk of

error arising from the use of different forks ; add to which,
that without extreme care, such care as never is taken, it

is impossible to avoid making the temperament depend
somewhat upon the note which is first tuned, and which
must be that sounded by the fork. We do not certainly

much believe in the temperament of an orchestra; the

diameters of the instruments are various, and the dis-

position of most of the wind instruments to be a little out
of tune, each in one or more particular parts of the scale,

gives them each something so like a temperament (or dis-

temperament, if the reader pleases) of its own, that tho

united body disobeys temperament to a degree which sets

the slight differences between one system and another al-

together aside. In the full passages there is too much
noise for the ear to be very nice on this point, and in the

solos the leading instrument marks its own temperament
upon the whole orchestra. But when a few instniments

come together, some of which are tuned from a and othcis

from C| the disadvantage of different temperaments may
be sensibly felt. But all this must be said with much de-

ference, for circumstances connected with the scale or its

adjustment may produce very different effects on different

ears.

The leading note being settled, the tuner must learn to

tune that note in perfect unison with his fork, and then to

tune the octaves of that note both above and below. This

seems to be the most plain and straightforward part of the

whole operation : nevertheless, easily as tuners take it, and

readily as they refer to one of their octaves as being as

good an authority as the original note itself, we cannot

help thinking that more pains than is usually taken might
be well bestowed. A note and its octave, when the con-

sonance is perfectly well tuned, should sound like one

note : now considering that in a grand piano there are six

strings to be tuned before an octave is ready, three unisons

with the lower note and three with the upper, it is not so

verv easy to present that perfectly indivisible effect which

a good artist ought to strive for. There is a method < given

in Jousse's work! of tuning the twelve semitones of one

octave-interval first, without tuning the octave of any note,

by proceeding upwards by fifths and downwards by fourths,

until the whole is completed, and this purposely to avoid

depending upon notes in the adjacent octaves. Ibis mode,

however, or any other, must be matter of individual selec-

tion: it cannot be supposed that anyone method would be

best suited to all ears.

Those who are acquainted with the mathematical thcoiy

of the scale know that all the concords cannot be made

perfect: others may lenrn it in the following way. Sup-

pose twelve perfect filths to be tuned upwards from c, and

give the results the names of the notes which they would

represent in the scale of twelve semitones, and in the no-

menclature of sharps, if the scale were perfect . We should

then have
C, O. D', A>, E», B«, t*t C«S. G«3, DS

C, A 5
*, 1>'S.

Now since u"5 is the same note as c7,it appears that twelve

perfect firths should be the same as seven octaves
;
and if

we pass to the octave below, as soon as we get out of the

2 Z 2
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octave beginning with c, \vc should have c, o, d, a, k, &c.
the last being c 1

. It will be found however that this is

not true, but that the note obtained from twelve ascents

by fifths intermixed with six descents by octaves is sharper
than cl

. Again, if the perfect thirds be tuned from c, we
should have c, k, g$, c\ but it will be found that c 1 ob-
tained in this way is too flat. The octave derived from the
fifths vibrates 223 times where it should vibrate 220 ; and
that derived from the thirds vibrates 125 times where it

should vibrate 128. The slight alterations which are made
in order that any one of the twelve notes of the octave
may be fit to be used as a key-note, without any shock to

the ear, constitute the temperament of a scale ; the altered

consonances are said to be tempered. Some writers call

the interval from the false octave obtained by the fifths to
the true one, by the name of the tool/; and using the word
in this sense Lord Stanhope contends (and justly) for five

tcolres, one from the fifths, and one from each of the sets

of thirds beginning with c, eft, d, dJ ; and three more
might have been got from the minor thirds. But by the
term wolf other writers mean the bad fifth which exists in

the worst key, when the temperament is allowed to favour
some keys at the expense of others. Simple as this little

variation in the meaning of a term may be, it is worth
while to notice it. A writer on tuning charges some of
the pianoforte-makers of his time with utter ignorance of
the scale, in stipulating with the tuners whom they em-
ployed that there should be no wolf. In all probability
they only meant that no key should be worse than another,
or that the temperament should be equal. This term tcolf
is said to be derived from the jarring of a badly-tuned
consonance, supposed to resemble the distant howling of
the animal : we rather suspect it was so called because it

was hunted from one part of the scale to another like a
wild beast, in hopes of getting rid of it.

Two systems of temperament suggest themselves : the
first, equal, in which the necessary defects of the scale
are distributed equally throughout it ; the second, unequal,
in which some mode is adopted of distributing the imper-
fection so as to make some Keys feel it less than others.
The most common practice of our day is to endeavour at
equal temperament. The two systems have their advo-
cates, and the arguments for one and the other are as fol-
lows. In favor of equal temperament it is urged that all

the keys are made equally good, and that in no one does
the imperfection amount to a striking defect : also that in
the orchestra there is little chance of any uniform tempe-
rament among the various instruments, if it be not this
one. Against equal temperament it is urged that it takes
away all distinctive character from the different keys, and
leaves no one single key perfect. ' All these arguments
have force, both for and against : for ourselves, we con-
sider those against equal temperament much the stronger.
We have often felt that a pianoforte newly tuned has, with
much correctness, a certain insipidity, which wears off as
the effect of the tuning gradually disappears ; insomuch
that the best phase of the instrument, to our ears, is ex-
hibited during the period which precedes its becoming
offensively out of tune. At this time the progress towards
the state of being out of tune (for which there is no single
word, maltonation would do very well) can only be called
a change of the temperament ; and the several keys begin
to exhibit varieties of character which, until maltonation
arrives, render the instrument more and more agreeable.
But it must be remarked with respect to equal tempera-
ment, that it cannot be obtained in the ordinary way of
tuning. The only way of obtaining a given temperament,
equal or unequal, with certainty, is to take a monochord,
and having calculated the proper lengths of the different
strings, to form the successive notes on the monochord,
and to tune the several notes of the instrument in unison
with them. No tuner can get an equal temperament by
trial : so that the question lies between the having all sorts
of approximations to equal temperament, according to the
propensities of different ears, or as many sorts of approxi-
mations to some other systems. Had the English nation
been as musical as it is mechanical, a portable monochord,
or system of monochords, would have been invented, on
which any given system of temperament could have been
readily laid down by rule, and thence transferred to the
instrument.
The mode of proceeding by approximation to equal

temperament is simply to tune the fifths a little too fiat,

and the following order of proceeding is the moat vmm .

and has often been given. The first letter represents thr

note already tuned, the second the one which is to r*

tuned from it : a chord interposed in parentheses reprearru
the trial that snould be made upon notes already in tunr.

in order to test the success of the operation as far as it hai

gone. The first step is to put cl in tune by the tunin*;-

fork :—

c' ; e'e ; co ; go, ; g,d ; da
;
aa, ; a,e ;

(ceo) ; eb ;
rcm.

dgb); bb,; b,fJJ; (df$a)
; fJ}f,$; r,Sc$ ; (A,cSi;

c$g-}; (EGJtu); c'f; (fac 1

); fa,£* QA^orj; a.Ja;.
a&d*;; (d$ua$); d*}g,8; (.c.CcdS).

We have written all the semitones as sharps, "whether
tuned from above or from below. Of course, since tin

fifths are all to be a little too small in their intervals, tin

upper note must be flattened when tuned from below, and
the lower note sharpened when tuned from above. In the

preceding the octave cc 1
is completely tuned, and ako

the adjacent interval f,£c. The rest of the instrume&i
is then to be tuned by octaves. The thirds should all com*
out a little sharper than perfect, as the several trials an
made : when this does not happen, some of the preceding
fifths are not equal. The parts which are first toned b?

the fifths, and from which all the others are tuned by oc-

taves, are called bearings.
We shall now show how, by means of the theory of the

scale, to examine a system of temperament: the rest ofthu
article is therefore only for those who have some mathe-
matical knowledge of the scale. Everything will be ex-

pressed in mean semitones, and the following addition
will be convenient. A major tone is 2-039100 mean semi-

tones ; a minor tone 1*824037; a diatonic semitone
1 • 1 17313 ; a comma - 215063 ; the excess of twelve perfect

fifths above seven octaves '234600, a little more than t

comma, frequently called a comma ; the excess of an oc-

tave above three perfect thirds '410689. Various mode*
of dividing the octave have been proposed, that u. of

creating imaginary subdivisions, by means of which to

express the various intervals required. None is so con-

venient, in our opinion, as the expression by means of

mean semitones and their fractions.

We prefer to show a complete examination of ot>;

system, in such a manner that any one may apply it to

another, instead of briefly noting the peculiarities of differ-

ent systems. We shall take as an example Dr. Young

»

first system, which is as follows:—Tunc downwards, from
the key-note, six perfect fifths, ascending into the octane
interval cc 1 when necessary: then tune upwards, from
the key-note, six equally imperfect fifths, throwing the
whole error of '2346 of a mean semitone equally noons
them. In the equal temperament the wolf is made to bear
twelve cubs : here only six—larger ones of course. Now «
perfect fifth, being two major tones, a minor tone, and «
diatonic semitone, is thus composed

:

Two major tones 4 "078200 mean semitones
Minor tone 1 •824037

Diatonic semitone 1*117313

Perfect fifth 7*019550
The imperfect fifth of this temperament is to be flat-

tened by the sixth part of -234600, or '039100, and
7 019550- -039100 is 6*980450, the imperfect fifth re-
quired. We are then to proceed as follows :

3.

5.

Six fifths downwards Six fifth* upward*
perfect. imperfect.

c- 12 00000 C 0*00000
7-01955 6 98045

F 4*98045 1. G 6*98043
F' 16-98045 6*98045

AS
7-01955

D< 13*96090
9*96090 o_ D 1-96U90
701955 6*98045

m 2*94135 3. A 8*94135
D'lf 14*94135 6*98045

7 01955 E 1 15*92180
7*92180 4. E 3*92180
7 01955 6*98045

c* 0*90225 5. B 10*90225
12* 90225 6*98045

n
7*01955

K'fi 17*88270
5*88270 6. Ft 5*88270
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There is no doubt, at least in this world,* much surplus-

age in carrying the results to five decimals, or the hundred-
Uiousandth pail of a mean semitone ; but all calculators arc
aw are of the desirableness of using- more places than will ulti-
mately be wanted. Collecting the above results, we have,
for the interval of every note from c, as far as c 1

, as follows :

—

C o-00000
Ctf 0-90225
D 1-96090
Di 2-94135

E
F
FJ
G

3- 92180
4- 98045
5- 88270
G- 98045

G$ 7-92180
A 8-94135
A# 9-96090
B 10-90225

upon the several keys.Ve shall now examine the effect

j

have remarked [Scale, p. 504] that the effect of
king an interval too small is to render the consonance

of a more plaintive character; while we may suppose that
too large an interval has a somewhat contrary effect.
As the most important chord of every key is that of the
toy-note, its third, and fifth, we must form our idea of the
«fect of each key from observing the effect of the tempe-
rament upon the common chord of the key-note, judging
of the character of the key by the amount and direction of
the temperament of the third and fifth. Now a major
third is made of a major and minor tone, and is therefore
3-86314 mean semitones ; while a minor third, or a major
tone, and a diatonic semitone, is 3-15641 mean semitones.
Hence the principal chord of a kev, according as it is major
or minor, has the following intervals from the key-note :—

Major 3-86314, 7-01955
' Minor 3-15641, 7 01955

To examine any particular key, take out the numbers
from the preceding table opposite to the notes of the prin-
cipal chord (adding 12 to make the octave when necessary)

;

subtract the number of the key-note from each of the other
two, and the remainders will give the tempered intervals.
Compare the tempered intervals with the preceding correct
intervals, and the amount and direction of the tcmpera-

will be seen. For instance :—

A 8-94135
Key of A major.

C'l? 12-90225
8-94135

. . 3-96090

. . 3-86314

Tempered intervals .

Perfect intervals . ,

Temperaments , . . 4- -09776 — -03910
and -+ means sharper than perfect, - flatter than perfect.
We might describe this chord (keeping three decimals,
which is more than sufficient) as having a temperament
expressed by the following symbol (+-098, --039); and
if we examine all the keys in the same manner, we shall
have the following account of this system of temperament.
(A person who is used to the subject, and to calculation,
might proceed more shortly by considering the law of the
system, but the beginner had best take each key by itself.

We have preserved the use of sharps only, for the sake of
symmetry.;
","1™ Key. Temperament. Minor Kev. Temperament.
C,D,G (+ -009, — -039) A, B, E (- • 098, - • 039)

G* (+-215, 0; AJf, Djt, F (--215, 0)
!)#(+• 176, 0) C (--215, - -039)
E (+-137, --039) CS(--137, 0)
F (+-098, 0) D (--137, --039)
A (4- -098, -• 039) Fj$(--098, 0^

Aj}(4--137, 0) G (--176, - -039)
B (+176, -• 039) G;?(--176, 0;

The rules for the verification of every such process are
six in number, and as they express relations w hich may
be made of signal use in searching for systems of tempera-
ment, we give them at length. In all these rules it is sup-
posed that the fifths and minor thirds are tempered flat,

the major thirds sharp, and that the signs are neglected.

L The sum of the temperaments of all the titlhs in the
twelve keys must be the excess of twelve fifths above
seven octaves, or '23-160 of a mean semitone.

2. The sum of the temperaments of all the thirds in
the twelve major keys must be the excess of the octave
above three major thirds taken four times, or 1-64236 mean
semitones ; the sum of the temperaments of the thirds in

any three keys whose tonics are successive thirds being the
excess above mentioned, or -41059 of a mean semitone.

3. The sum of the temperaments of all the thirds in the
• Mr. Marsh, (he author of t tre.-itit*. on tuning, ii ierionsly of opinion that

a perfect acAle ia one of the blesaing* reserved for a future rtale, in which • it

• ill he jart of the eujoymcnt of the bleased to chant the pmisea of their
I raatot m extatic lialleltij.iha, u-Am lylaxs of tiinmj ihall w Ivnger perplex w.<,

"""•"Ml Mi Ik wowre."

twelve minor keys is three times the excess of four minor
thirds over an octave, or 1-87695 mean semitones; the
sum of the temperaments of the thirds in any four minor
keys whose tomes are successive minor thirds being the
excess above mentioned, or "62565 of a mean semitone.

4. The temperament of the third in any major key, in-

creased by the temperaments of the fifths in that key and
the three succeeding dominant keys, makes a comma, or

215063 of a mean semitone. The dominant of a note is

the fifth above it ; so that the successive dominant keys of

c major, for instance, are those of o, d, a. Thus, in the

above system, the temperament of the third in a$ major is

• 137, and those of the firths in a#, f, c, g, are 0, 0, -039,

•039 : put these together, and we have -215, a comma, as

5. The temperament of the minor third in any key,

together with the temperaments of the fifths in the three

succeeding subdominant keys, make a comma, or • 21500
of a mean semitone. The subdominant of a note is the
fourth above it ; so that the successive subdominant
keys of c, for instance, are those of f, a#, d*,. Thus in

the above system, the temperament of the third in Alt

minor, for instance, is "215, and the temperaments of

the fifths in dJ, g j, c8, are severally 0 ; these put to-

gether of course give "215, a comma, as asserted.

6. The temperament of the flat seventh in any key is

the difference of those of the fifth in that key and the

minor third in the dominant key.

The algebraist may easily see how these rules are

deduced, and also that they are all which can be obtained.

They amount altogether to 25 equations of condition ; for

the first, fourth, and fifth rules contain the second, third,

and sixth. Now, the pitch note c 1 being given, there are

eleven notes to be determined, and there are 3 X 12 or 36
equations between the values of those notes and the tem-
peraments of the major thirds, minor thirds, and fifths.

But 36 equations between the eleven values of the notes

should give 25 equations between the values of the tem-
peraments ; and these 25 equations are contained in our

first, fourth, and fifth rules.

In every system of temperament which deserves the

name, the filths must be flattened, and also the minor
thirds ; while the major thirds must be sharpened. In any
other ease, the algebraist might use the preceding rules by
considering as negatiie the temperament of a sharpened
filth or minor third, or of a flattened third. In this sense

these rules are always true, from the instant when the

strings of the instrument are put on, and throughout its

existence as a sounding body. .

It is now easy to determine the temperaments of the

thirds, major and minor, from those of the filths. From a
comma subtract the sum of the temperaments of the fifths

in any one key and the three following dominant keys,

and the remainder will be the temperament of the major
third in that key. Again, from a comma subtract the sum
of the temperaments of the filths in the three subdominant
keys following any given key, and the remainder will be
the temperament of the minor third in that key. Hence
we may, without any trouble, lay down at pleasure the

temperaments of the fifths, and deduce those Of the thirds.

But we cannot, from the temperaments of the thirds,

deduce those of the fifths. It must be remembered that a

succession of fifths, setting out from a given note, runs

through every note of the scale before it reaches that

note again ; while the major thirds are brought up, so to

speak, by the original note, in three successions, and the

minor thirds in four. There are then four distinct parcels

of major thirds, and three of minor ones, so that it is im-
possible to pass out of one into another by thirds alone.

It would be possible to temper ull the major thirds

equally, and yet to retain an unlimited number of modes
of tempering the fifths, depending upon the manner in

which one system of thirds is joined on to the others; and
the same of the minor thirds.

We have, from the scale, shown how to construct the tem-
peraments : we now take the inverse question, namely, from
the temperaments to construct the stale. Let the sharps

be denoted by accents placed above the letters, thus a' repre-

sents aS, and so on. Let the temperaments of the tilths,

in the several keys, be denoted by the small letters: thus

(j represents the temperament of the fifth in the key of a,

or is the portion of a mean semitone by which the interval

from a to £ falls short of a perfect fifth. Aud, for abbre-
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A =
E =
B =
F':
C'=
G'=
D'=

viation, let simple commas denote addition, thus a, b may
mean a 4- 6. Also let the notes themselves be descriptive

of their intervals from c, thus c means 0 ;
g' means the

interval between o$ and c : we have, then, V meaning the
number of mean semitones in a perfect fifth,

C = 0
G = V-c
D= 2V-12-C, #

3 V - 12 - c, g, d
4 V - 24 - c, g, d, a
5 V — 24 - c, g, d, a, e
6 V - 36 - c, g, d, a, e, b
7 V - 48 ~c,g,d,a,e, b,f
8V -4S-c,g,d,a,e,b,f,c>

• 9 V - 60 - c, g, d, a, e, b,f, e>, g'
A'= 10 V - 60 - c, g, d, a, e, b,f, c', g>, d1

V = 11 V - 72 - c, g, d, a, e, b,f, c', g' d', a'
That is, the interval from c to b, for example, is found by
deducting from the excess of five perfect fifths above two
octaves the sum of the temperaments of the fifths in the
keys of c, g, d, a, and b. Towards the end, in isolated
questions, trouble will be saved by remembering that the
sum of all the temperaments of the fifths is -2346 of a
mean semitone, and that we thus have

c, g, d, a, e, b,f, c', g', d', d, = -2346 - /
c, g, d, a, e, b,f, c>, g', d', = • 2346 -/, a', &c.

We shall now take an example of this, and our instance
shall be the proposal of a system of temperament which
we should like much to see tried. We are for variety in
the several keys, and against equal temperament ; but we
do not like variety without law. We do not like, for
example, to find the greatest temperament in one key, and
the least in an adjacent key, as that of the dominant or
subdominant. Suppose then we ask what can be done
towards an ascending and descending temperament, which,
proceeding, say from the key of c, shall increase through
the keys of c, g, d, a, b, b, and diminish through those of

c', g', d', a', f. And as a first step, let the increments
and decrements of the temperaments of the fifths be equal,
or let c = m,'g = 2m, d= 3m, a = 4m, e = 5m, b= 6m,
f sr 7m, cf= 6m, g' = 5m, <t = 4m, a' = 3m, f — 2m.
Here, as far as the fifths are concerned, the effect of modu-
lation into the dominant or subdominant keys is the same
everywhere, as much as in equal temperament. And, from
tlie first rule, we have 48m = -2346, or m = •0048875,
and the greatest temperament of a fifth is seven times this,
or -034. Now if we compute the temperaments of the
thirds, major and minor, from the fourth and fifth rules, we
may exhibit the temperaments of all the keys, as follows :—
Kay.

c
G
D
A
E
B

•186
•191
•186
•171
•156
•142

Temperament

tee
147
127
108
098
098

Key. Temperament

•005 FS •127
+

•108 034
•010 c* •122 •127 •029
•015 Gjf •127 •147 024
•020 Dj{ •142 •166 •020
•024 A# •156 •176 •015
•029 F •171 •176 •010
wiiuuu mc icuijjerameius ot tne

minor third, major third, and fifth. The effects of modu-
lation into adjacent keys are everywhere very small, no-
where amounting to more than about the tenth of a
comma, in alteration of temperament ; while the fifths arem different keys so differently tempered, that in c that
interval may be called perfect, while in f# there is nearly
twice as much temperament as in the equal semitone
system. There is then variety without sudden change.
In the system of equal semitones, the temperaments of the
minor third, major third, and fifth, are always

-'150, +• 137, -'020
Now to form the scale in this system. Proceeding by

the table given above, of which we take a few steps as an
example, we have,

v

C = 0-000000
V = 7 019550

/•01U550
0 = m ss 004888

A = 7-014062
V = 7-QI9550 •

2-034212*
a = 2m = -000775

D = 2- 024-137, &c.
* Throw out the twelve* u tut u thty uitr.

Proceeding in this way, we find for the intervals of >

several semitones from the key note, expressed in m>i
semitones, the following table :

C
c*
D

0*000 i' U I 4-020
1-000 !l F I 4'990
2-024
2-985

F«|
G I

6- 015
7-016

G* 7-990

A 9-020

A* 9-985

B 11-024

To carry this or any other system strictly into prar .

without comparisons with the moncochord, or the u*
beats, presently described, would be impossible; but i

following might be suggested as an approximation. I-

tuning by fifths, let the intervals c o and f c be made u,-

feet, or all but perfect ; let there be greater temperas^
in g d, d a, and a$ a#, a$ f ; and most of all, dtcitU,
in the remaining intervals.

The system of temperament is sometimes descriW .,

giving the number of vibrations made by the sever*] w%.
tones, or numbers proportional to them.' It is easy eDcwjt

to deduce the number of mean semitones in each inteni

from such data, either by the common tables of logariliim

or by that given in Scalb.
First, by the common table of logarithms. Fran ti«

logarithm of the number answering to the higher noU, tub-

tract that answering to the lower ; from the result tik*i
three-hundredth part, and multiply the remainder to «
The product is the number ofmean semitones in the iatt'r.i>.

with an excess of very little more than the thousand!;, J
a mean semitone in an octave. For example, to find i

1

!

intervals, in mean semitones, of a fifth and of a comcu
in the former of w hich the lower note makes two vibrato
while the higher makes tliree, and in the latter 80, «tu
the higher makes 81

:

For tin Fifth

log. 3 s -47712
log. 2 r= -30103

300) -17609"

•00059

• 17550

40
7-02
7-01955

Result
More exactly

Error

For Uu- Comma,

log. 81 = 1 00849

log. so = wrap
300; -«*>W

•mi:

•0O.').'iS

JU
Result "^lil

More exactly '2151

Error -0001

If the number

0- 00045
Next, by the table in Scale (p. 806). • • „^

be in the table, simply subtract trie logarithm of the lo««

number from that of the higher, and the result is the an»»e
required, within about the nundredth of a mean temiloei.

But if the numbers be not in the table, divide both bv »m
number which will bring them within theUble.acco'rttcy
or approximately, and then subtract as before: interpol*

tion may of course be employed, but if the skill of the

computer does not reach so far, he must be content with i

less accurate result, or must use the common table. t«

the manner just explained. For instance, one note mil"
4622 vibrations, while another makes 5033; required

interval between them. Divide both by 30, which p««
154-1 and 167-8; if without interpolation, say 1»*

168. Opposite to 168 is 88-70, and opposite to W "

87'20, differing by 1-5, or a mean semitone and iW.
The interpolated logarithms are 88- 68 and 87-21, difftfl"-'

by 1*47. The more accurate result of the former nil.

is 1-4752.

The tuning of a piano-forte is generally done by ear, tut

in that of au organ, recourse is had to the beats which im-

perfect consonances always give. In the temperament
this last-named king of instruments, lesslibertv isallowiUs

that in that of the stringed instruments: for not onlyt'J

the beats become unpleasantly frequent when s «>r*oi-

ance is too imperfect, but the imperfection of the con* -

ance itself is more perceptible when notes are held, »>

the organ, than,when they die rapidly away, a» in the

forte. These beats are described in Acoustics (p. 97 •
^

when the lower note is known, and also its number of vibn-

tions, the number of beats which are made in a pven tin"'

as ten seconds, a minute, or any other which is convewer'.

can be calculated from the known imperfection of the re-

sonance, and the number of vibrations of the l"wrr

note. Theoretically speaking, it makes some, little de-

ference whether the consonance is tempered sharp otBtl

but not to an extent which it is worth while to coftB« r

The rule for determining the beats is as follows: let.^
lower note of the ^perfect) consonance? make n vibrab*"*
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while the upper note makes m, the fraction m ~ » being
in its lowest terms, and let N and M be the actual numbers
01' vibrations in the lower and higher notes, per second

:

then »<N = nM. Let \i be the fraction of a mean semi-

tone by which the consonance is tempered; then the

number of beats in a minute is found by talcing the fraction

!• of the production otN or nM, multiplying by 1109 and
dividing by 320, or by 4, 8, and 10. The algebraical

formula is,

1109

320
|i»N or

1109

320

»t /H09
• nilP

*\ 320
3-4656

For example, let the note c 1 make 512 vibrations, it is

i cqiured to find the number of beats per minute in the
consonance c'g1

, when tempered as in the system of mean
-.vmitones. Here N = 512, m = 3, mN = 1536. The
perfect fifth is 7*01955 mean semitones, whence the frac-

tion /t is '01955, since the tempered fifth has seven semi-
tones exactly. Multiply '01955 by 1536, which gives
." 0288 ;

multiply by 1 109 and divide by 320, which gives
lu4'07 (say 104) beats iu a minute.
Tables for facilitating the calculation might easily be

rii:ule, but it is hardly worth vrliile to insert thera here.

These beats are usually, we believe, simply counted with
i watch, but it would be both convenient and exact to
Imve some such machine as Or. Smith recommended, a

i

M iiduium which could be easily altered in vibration, and
,i*t adjusted to move exactly with the beats; the pen-

• '..ilum might then be subsequently compared with the
-..itch. Without such a contrivance it is very difficult

:o lune the piano-forte by beats, since they do not last

ion? enough in sufficient intensity ; with it the last-named
i i i itrument might easily be tuned on any Bystem oftempera-
ment, and those who practice the art would have the
,-• d s antage of hearing different systems, knowing at the same
time what those systems are. At present the organ-builder
i-* the only tuner who makes any approach to science : all

Hie rest judge only by the ear, which may vary from time
; o time, or even with the state of the body, or the weather.
We have many reasons for thinking that the ear alone is a
variable judge in so nice e matter as temperament.

Persons desirous of information on this subject may
i unsult Jousse On Temperament, London, 1832; Hamilton,
Introduction to the Art of Tuning (no date); Stanhope,
1'rinciplesof Tuning, 1806 ; Marsh, Theory of Harmonics,
1 Woolhouse, On Musieai Intervals, 1835; Sir J.

lit'rschel, On found (Encyclop. Metropol.) ; Young's
L'Ctures, vol. i., cap. 33; Smith On Harmonics, first

.tition, 1749; second edition, 1759. This work of Dr.
Smith is most difficult and confused, but is still the most
\!ensive separate treatise on the subject; that of Mr.
oolhouse is sufficient, and much more intelligible.

TUNIS, one of the Barbary states or regencies, situated

'ii the central part of the northern coast of Africa. It is

iiouruled on the north and east by the Mediterranean Sea,

•m the west by the territory of Constantina, and on the
-juth by the Beled-el-Jerid, or the ' country of palm-trees.'
lis greatest extent from north to south, where the boundary-

i tie is very undefined, is about 300 miles, while its breadth
i. .in west to east varies from 65 to 140 miles. The average
. iJth may be about 100 miles, so that the area of Tunis
.ill be 30,000 square miles, or about 3000 square miles
more than that of Ireland. In this rough estimate the
. ...iintry south of 33° N. lat., which is part of the Sahara,
i>id in which the authority of the Bey seems to be only
..uninal, has not been included.

Occupying the countries formerly known as Zeugitana
.:td Byzacium, and projecting towards the centre of the

k diterranean towithin 80 miles of Sicily, Tunis is the

t important of all the countries of Nortnern Africa, not
niily on account of its position, but for the ports it pos-

•"-->es on a coast measuring in a sailing line about 400
..illes. These advantages made its inhabitants a warlike and
r unmercial people in the time of the Carthaginians, the
• : itot of Rome in'the height of her power, the strength of

i • barbarians and Saracens against Southern Europe in the

;.ii<ldle ages, and an unceasing annoyance to the Christian

-lutes after it fell into the hands of the Moslem pirates

in i he sixteenth century.

The northern portion of the country, or that which is

-h.iated north of 36" N. lat., exhibits in general a hilly

<'iinmet«r, and rises in some parts into mountains of con-

siderable elevation, though there are also several plains of

some extent. In the southern districts however, which
comprehend more than three-fourths of the area, a level

character prevails, and such ridges as occur are neither ex-
tensive nor elevated, with the exception of the Jebel Ussalat.
The frontier between the Algerine possessions and the

state of Tunis has sometimes varied, but is now marked by
the small rivulet of Wad-el-Erk, in 8° 32' E. long., whilst

the boundary of Numidia and Africa Propria, the antient

names of these provinces, was defined by the Tusca, accord-

ing to D'Anville, which falls into the Bay ofTabarea 12 miles
farther to the eastward. Indeed this seems to have been
considered the boundary of the modern states when Dr.

Shaw wrote his ' Travels, or Observations on Barbary and
the Levant ' (London, 1757). The little island of Tabarea,

once possessed by the Genoese, lies in the innermost part

of this bay, five or six hundred yards from the mainland.
The capes and headlands of this coast are variously laid

down by geographers. The map of the Chevalier Lapie
(Paris, 1829) seems to be most carefully compiled as a
map ; the best authority for the coast-line and soundings
is the Admiralty Chart from the surveys of Captain
W. H. Smyth (1821). According to these authorities,

starting from Tabarea towards the north-east, and passing

Cape Negro and Cape Serrat (Ras-el-Munshikhar), we
arrive at Cape Krun, 58 miles from the frontier, in 37"

20' 10" N. lat. About 8 miles due east Cape Blanco (Ras
el-Abeadk), the Candidum Promontorium of Pliny, stretches

forth in 37° 19*" 50" N. lat. The trifling difference between
the latitudes of these two capes may account for sometimes
the one and sometimes the other appearing as the most
advanced point of Africa northward on the common maps.

Sea-coast.—The northern coast, from the boundary-

line of Tunis and Algiers to Ras Sidi Ali-el-Mekki, or Cape
Farina, is rocky and high. The western part of it, as far as

Ras-al-Mun-shikhar, or Cape Serat, is steep, and the moun-
tains near it rise to a considerable elevation : it is also mostly

wooded, but east of thafpromontory the coast is much lower,

and in many parts considerable tracts of barren sand extend

from the summits of the hills to the water's edge. The
most eastern portion, which lies east of Ras Sidi Booshusha,

or Cape Zibeeb, contains only hills, most of which are

covered with large plantations of olives, between which
there are a few tracts of yellow sand.

The coast here takes a sudden direction to the south-

ward into the Bay of Biserta, and we immediately fall upon
the once fortified town of that name, called by the natives

Benzart, the Hippo-Zarytus of the antients, situated upon
a narrow cliannel which connects the waters of two magni-
ficent lakes with the sea. It was formerly the safest sea-

port of Northern Africa, and was a great naval station of

the Barbary corsairs ; but the channel is now choked up
by neglect, and the town, although governed by an agha,

and containing ten or twelve thousand people, presents the

miserable remains of a place which flourished at no very

remote period. Its white towers however produce a pic-

turesque effect in the beautiful landscape and rich country

that surround them. Farther to the east, about 10 miles,

is the headland called Ras Zibeeb ; and 14 miles beyond
thiB Cape Farina (sometimes called Capo di Guardia, but

by Shaw erroneously Ras Zibeeb), the Promontorium
Apollinis of the antients, forms the western limit of the

great Gulf of Tunis : its Moorish name is Ras Sidi Ali-el-

Mekki.
The coast of the Bay of Tunis, from Ras Sidi Ah-el-

Mekki to RasGhamart, is low and generally swampy. But

along that projecting tract on which the ruins of Carthage

are found the coast is rocky, though in general slightly-

elevated above the sea. The shores of the innermost recess

of the Bay of Tunis, between Ras Sidi Boosaid to Maraish,

near Ras Zafran, are low, and in many parts marshy. From
Ras Zafran to Ras Addar, or Cape Bon, and thence to Has
Mustapha, the coast is alternately rocky and high, and low

and swampy.
A few miles within Ras Sidi Ali-el-Mekki the river

Mojerdah, the antient Bagradas, falls into the sea through a

lagoon, commonly called Port Farina, upon which stands the

town of Ghar-el-Milah, once populous, with its ports, moles,

dockyard, and arsenal ; where, no longer ago than the be-

ginning of the present century, large frigates rode at

anchor : but the decline of the Moorish power and the

.filling up of the port by the alluvium of the river have

left it a deserted place, more wretched than Biserta. Cross-

ing the Gulf of Tunis and passing the two small islands of
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Zembrse, or, as the Moon call them, Zowamores, which lie

at the entrance ol the gulf, near to its eastern limit, we
find ourselves at Cape Bon (Ras Addar), the Promontonum
Mercurii of the antients. This cape forms the eastern ex-

tremity of the gulf, and the eastern point of the Tunisine

territory ; for the coast here takes a sudden direction to

the south, as far as Ras-el-Zargiss, the frontier of the king-

dom of Tripoli.

From Ras Mustapha to Ras-el-Mahmoor the coast is low

and generally swampy, being formed by the alluvial deposit

brought down from the adjacent hills by numerous torrents.

A tract of low and rocky coast extends from Ras-el-Mah-

moor to Hammamet, and" it is followed by a low sandy coast,

which occupies the interior of the Bay of Hammamet, and

terminates near Susa. There is a considerable lagoon con-

nected with the sea near Hercla. From Susa to Ras Capoo-
dia (the antient Caput Vada), and thence to the town of

Sfakkur, the shores are in general rocky, but not high ; in

a few places they are low and sandy. Between Lambta
and Tobulba is another sibha, or lagoon, which is not con-

nected with the sea. It is three miles long and half a mile

wide. Salt is collected there to a large amount.

Hammamet, which gives its name to the gulf, is a

town of about 4000 inhabitants, the cleanest and neatest

in the regency. It is the capital of an agricultural

district of 15,000 souls. Not far from it stands Hercla,

the Heraclea of the lower empire, and. according to Shaw,

the Adruraetum of former ages. But Sir Grenville Temple,

in his ' Excursions in the Mediterranean ' (London, 1835,)

adduces strong grounds for believing that Susa was the

antient Adrumetum, and the capital of the rich and fertile

region of Byzacium. With its battlements, castles, and
mosques, Susa still presents from the sea a pleasing appear-

ance, and is a place of considerable commerce, and one of

the wealthy cities of the Tunisine state, being the chief mart

for oil, linen, and soap: it has about 6000 inhabitants.

The ruins of the antient harbour are clearly traceable

under water, and at the present day it has a mole, and

good anchorage in 7, 9, and 10 fathoms, secure from all

winds except the north-east. The castle appears to be

kept in good order, and in 1537 the place resisted a regular

siege by a combined Spanish and Maltese naval force,

which was obliged to retire after a breach was made.
Passing the modern town of Mistir, or Monastir, which is

walled in and fortified, but has no safe anchorage, and the

village of Lampta, the Leptis Parva of antiquity (which,

wliatever may have been its wealth, according to Pliny,

and its safety as a port, according to Lucan, is now an in-

significant place), we arrive at Cape Demas, the southern

limit of the Gulf of Hammamet.- Here are the remains of

the once large and powerful town of Thapsus, whose
solid mole is yet partly in existence. Mahadeah, called

also Africa by the moderns, and Tunis Hannibalis by
the antients, stands on a point of land about nine miles

to the southward of Cape Demas. It was a place of great

strength and importance in the sixteenth century, and was
taken and retaken frequently in the warfare waged so

fiercely against the Moors by Charles V.,.who, finding it

to be the stronghold of the corsair Dragut, expended much
money and much Christian blood to possess himself of it

;

but after having taken the place, he abandoned it, and de-

stroyed its works, the remains of which show that they were
of great solidity. The inner harbour, which was within the

fortifications, is now quite dry ; and it is in fact a poor

place, available neither for war nor commerce. About
21 miles farther to the south, bounded by Cape Capu-
diah, the Caput Vada of Procopius, on the north, and
the island of Gerba on the south, opens the Gulf of Cabes.
or the Little Syrti6. Among the towns on its shores is

Sfax, or Sfakkus, the antient Taphne, or Taphura, where
there is a mole, and good anchorage, although the approach
to it is intricate, by reason of the Karkenna islauds and
innumerable low rocks which run for miles along this coast.

It was formerly a great nest for pirates, but is now a mart
for inland produce and 'European as well as Eastern mer-
chandise, in which it carries on a brisk commerce ; the in-

habitants, amounting to 12,000, are a thriving and rich

people. Farther to the south, on the bank of a small river,

is the town and small port of Gabs, or Cabes, from which
the gulf takes its modern name. The town stands about a
mile from the sea. It is supposed that Tacape, or Epichus v

once stood near this site. Gerba, the Meninx of Sirabo

and Pliny, is a considerable and populous island. Its

greatest curiosity is a tower constructed of human sfcuLv

said to be those of 1400 Christians belonging to sen:
Sicilian and Maltese galleys, who were taken in an attwt
upon the place in 1605. The inhabitants of Gerba mac<
facture shawls of brilliant colours, and fabrics of a besur

ful texture made of silk and fine wool, which arc want 1*

all persons of rank in the regency : they also rnanufacti--

the common cloak called bernoose, and a sort of woolle

:

blanket, which is light and warm, and used by the Umu
orders.

The shores of the Gulf of Gabs to the vicinity of LY-

island of Gerba are very little above the sea-level, and -

general sandy, rocks or cliffs of small extent beinc os'i

found in a few places. Not far from the island of Gerf»
the coast rises to a moderate elevation and continues *
to the boundary of Tripoli. There is a considerable lsjpxr.

called Sibha Gatayah, in the Bay of Gabs, south of Ai

Nadoor.
The Gulf of Cabes seems to have undergone

changes, and by no means resembles the Minor 8yrn» U
the antients, which, according to Scylax, was the w<t
dangerous of the two. In this part of the Mediterraiwu
it seems to be established that there is a tide or rise of
sea, which is variously stated at three and five feet, arsi

near the island of Gerba it amounts to even ten it*'.

as observed by Sir Grenville Temple in 1832. Th»
rise is accounted for by the sudden opposition which tlx

sea receives from the eastern coast of Tunis, and its kin
compression caused by the island of Sicily. The dangrr>

of the Minor Syrtis therefore arose not so much fare

quicksands and whirlpools as from the variations and a&-

certainty of the tides on a flat shelvy coast. From Capo
Vada to the island of Gerba lie a number of little flat >-

lands, banks of sand, oozy bottoms, and small depths
water, which make its navigation intricate and drficar.

to strangers, but easy to the natives who know its chan-

nels and innumerable windings. The gulf is not nur*
than 75 miles in extent from its northern to its southern
point, and it penetrates into the mainland about 60 ablrv
But Major Rennell, after a patient examination of He-
rodotus, Ptolemy, Pliny, Scylax, and everv other sotIt.f

who has written -upon the geography of this part of tlx

world, comes to the conclusion that it at one time ewtrml
deeper into the land, and formed a junction with the lsi»

Lowdeah, called also the lake of Marks, the Tritcmi* Pa).-,

of the antients; and he confirms this opinion from I*

.

Shaw's account of them, who says that the land betw*^-,
the east end of the lake and the inmost recess of the Srr*i.

is flat and little elevated above the level of the *e*."sj»i

that the space between them is about 22 miles in lengrt
and 10 or 12 in breadth. He describes the land also
have gained and to be still gaining on the sea at Cstx-
where the antient town of Tacape is left half a mile inlorii

Nothing appears more probable than that such a chaitr*
should have taken place in a situation where the cootioo* i

operation of the sea is depositing sand on a flat ro»-J

where there is no backwater to sweep it into the sea s*ai*
If the lake and the gulf were separated from each oth'-
by a bar of sand only, the perils of the Syrtis would n%-
turally be deemed by the antients greater than they are t'

present. In modern times the Gulf of Cabes is not' spokri
of by mariners with particular alarm, as is proved by tb*
number of small vessels which carry on a trade in every
season between Sfax, and the ports of Sicily, Malta. Alex-
andria, and the Levant. And in fact M. de ChftteaufcrieM
{Travels, vol. ii.), who took refuge here in a storm in 1807.
says that the sea, from the shallowness of the water in r'<
Minor Syrtis, is calm in the most violent winds ; and »W
this gulf, so dangerous to the barks oftthe antients, » »
sort of port in the open sea for modem vessels.

The Interior.—Tunis is so situated that it is never tra-
versed by Europeans as the highroad between one country
and another. It is only therefore from those enterprising
individuals who have, at no small persona) risk, ntu^
through it for the purpose of describing it that we ran
know anything of its interior provinces. Thus Dr. Pw«-
sonel, at the expense of the king of France, made a ajrtn
of a great part of these territories in 1726. Dr. 8ha».
whose very elaborate work has been already mentwnwt
passed through it in several directions in 1727-28. Brvrv
in 1765-66, previous to exploring the Nile, remained sri
months encamped in many parts of this country, and made
a vast number of drawings of remarkable objects at aa~
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fy. The Abbe Poirct, in 1785-86, made several jour-

from the French settlement of La Calle through the

northern and western parts of the regency of Tunis, and
collected much valuable information in natural history

and on the mode of life of the Arabs, which he published
his ' Voyage en Barbarie ' (Paris, 1789) ; the ' Excur-
s of Sir Grenville Temple,' were published in 1832-33

;

Prince Puckler Muskaw published his ' Semilasso in

Africa' in 1837. From these works and other information
we proceed to give some account of the country.

During the Roman dominion that part of this rich coun-
try known by the name of Byzacium, although by no means
the most fertile district at present, was called, from its ex-
traordinary productivenesss, the Emporium, and vast quan-
tities of grain were exported to different parts of the

Roman empire ; but now grain is frequently imported into

the Tunisian territory, so discouraging is the system of ad
ministration, which overreaches its own interest by covet-

all surplus produce. No person therefore cultivates

land than is barely sufficient for his subsistence, the
'ons upon him being regulated by a regard to the

t of his store over and above the wants of liis family
1 dependants.
There are no made roads, and the tracks are often du-

biously indicated ; nor are there any stations or inns, so

that the traveller is obliged to go rambling about in hopes
of espying a dowar, or group of Arab tents ; which being
formed of a cloth made of goats' hair, stretched over a ho-

zontal pole, look like capsized boats at a distance. Here
e may pass the night, and perhaps obtain food for him-
*1 and animals. But whatever will keep good and whole-

he should carry with him, for nothing is to be

ought in the country. He is generally accompanied by
three or four xpahees, or cavalry-guards, granted to him by

'
1 Bey, who authoritatively demand supplies from the in-

bitants. The inhabitant's are obliged, either by long

iistom or the particular tenure of their lands, or oftener

from fear and compulsion, to comply with such requisi-

'ons, on which account the Arabs seek secluded spots for

"r encampments, but they are easily discovered by the

'e of their fires. The country throughout presents no
of present civilization ; its "scanty population must
-kt for ; immense tracks lie untilled and unowned,
in the hands of an industrious and well-governed

e, might be converted into valuable possessions.

Surface and Soil.—The north-western portion of Tunis,

that which is enclosed by the boundary-line of Algiers

on the west, the valley of the Majerdah river on the south

and east, and the Mediterranean on the north, is very

mountainous. A range of mountains, extending near

3C° 30' N. lat., west and east, enters Tunis near 8" 40' E.

'ong., and spreads over the whole district. The most ele-

cted part of this range is at the distance of a few miles

om the banks of the river Majerdah, where it runs from

est to east, and is called the Frigean range, from a dis-

ict called Frigea, in which it is situated, and which,

according to Shaw, who says that it extends over the

upper valley of the Majerdah and the mountain-range from

Kaff to Bai-jah (Beja of our maps), is one of the most fer-

tile and populous districts of the regency. The mountains

probably do not exceed 4000 or 5000 feet above the sea,

and their sides are generally covered with fine trees. The
lower hills, which surround the more elevated portion of

the range, are partly cultivated and partly covered with

live-plantations, more especially in the upper valley of

Wady Zain, where the mountains which lie east of it

contain rich lead-mines. Near 9° 20' E. long, the Frigean

page turns to the north, and forms a wide-spread mass

f rock* of moderate elevation, which is divided into two

i by a small river that falls into the lake of Benzart,

I drains a narrow valley. The extensive mountain-mass

which lies west of this valley is a table-land, which de-

scends with rather a steep declivity towards the -Mediter-

ranean. It is called Mogody, and its upper part is covered
" h shrubs and brushwood, and is without cultivation.

: where it declines towards the lake of Benzart it is well

, and near its base planted with olive-trees. The
or rather lakes of Benzart (for the lake is divided into

parts by a projecting promontory) extend from north-

to south-west 28 miles ; the greatest breadth is 14 miles,

le lakes are connected with the sea by a channel about

10 miles long, which near the town of Benzart is little

ore than one fathom deep, but above it increases in

P. U., No. 1597.

depth to six and ten fathoms. The depth of the northern
lake varies from 10 to CO fathoms water. It abounds in
several kinds offish, among which is the grey mullet, from
the roe of which is made the famous botarga of Benznit,
which is much more delicate and of a finer flavour than
any other. The fish is sent to Tunis. The lakes are sur-
rounded by a level tract one or two miles in width, partly
cultivated, but chiefly planted with olive and fruit trees.
The peaches of Benzart are in great repute. That part of
the Frigean mountains which lies east of the valley and
lakes of Benzart rises only into hills. It contains a por-
tion of cultivable land and many olive-plantations.
The river Majerdah rises within the territories of Algiers,

where it is formed by the junction of the waters of the
Wady Serrat and those of the Wady Khamees or Haniiz.
The Serrat rises in that part of the Atlas mountains which
is called Jebel Nemenshah, near 35° N. lat., and runs
north-north-west to 36" 10' N. lat., where it is joined by
the Wady Khamees, at which point the united river enters
the territory of Tunis. The water of the Serrat is brackish.
As far as the Majerdah runs eastward the valley is of
moderate extent, and frequently interrupted by spurs from
the adjacent hills and mountains, but soon after it lias

begun to run north-north-east it emerges from the hills

and runs through a plain of considerable width. It flows
in a deep bed in a light sandy soil, and is constantly
changing its direction when the waters are high. Unless
swelled by rains its lower course is sluggish, not exceeding
a mile an hour ; and it probably could be navigated by
boats at least for the greater part of the year, which how-
ever does not appear to be the case. Near the mouth of
the river is a wide plain, partly occupied by lakes, which
have been formed by the inundations of the river. This
plain, along the lower part of its course, is of moderate fer-

tility, and only partially cultivated.

According to Shaw, an uninterrupted tract of elevated
ground traverses the country in a diagonal line between
35° and 37° N. lat., beginning on the south-west on (he
boundary-line of Algiers, west of the town of Kazareen,
and terminating on the north-east in the peninsula of

Dakhul and Ras Addar. This tract appears in most places

to attain only a moderate elevation above its base, but at

a few parts it rises to a considerable height, as in the Jebel
Truzza, Jebel Ussalat, Jebel Zunghar, and Jebel Zaghwan.
The elevation of none of these higher portions has been
determined by actual measurement, and they are otherwise

very imperfectly known. In many parts they are covered
with pine-forests, and a large quantity of tar and pitch is

made. Another chain of heights, called Jebel-al-Kaff,

runs across the country from west to east, near 3G° N. hit.,

beginning west of Al Kaff, and joining the former range
at Mount Zunghar, near a point where the parallel of 36"

is cut by 10° E. long. This chain appears to consist of

single mountain-masses, frequently separated by deep de-
pressions or valleys, through which some of the tributaries

of the Majerdah flow to the principal river. Some of its

summits towards the west are very high. It is in many
parts well wooded, especially on the lower declivities and
in the valleys.

Between the valley of the Lower Majerdah and that

portion of the first-mentioned mountain-range which ex-

tends from Jebel Zunghar to Ras Addar, lies the plain of

Tunis, which extends 20 miles on the north and west side

of the town, but to double that distance towards the south.

It is far from being level ; in several places there are ex-

tensive rocky tracts 300 or 400 feet above the sea-level, as

for instance that on which the ruins of Carthage are scat-

tered. In other parts there are short isolated ranges, but
between them are also level tracts of considerable extent.

This plain is not distinguished by fertility, for large tracts

have a rocky soil, and others are covered with stunted

trees, but it is better cultivated than any other part of the

regency, and more populous, which is owing to a large

commercial and populous town being situated nearly in

its centre.

The Dakhul, or the peninsula which lies east of the Bay
of Tunis, is nearly occupied by the range which extends

from Jebel Zaghwan to Ras Addar. In this range occur

two deep depression of inconsiderable width. Through
the southern depressions the road is made which leads

from Tunis to Nabal and Hammamet. The northern

depression occurs near the northern extremity of the penin

sum, where a low plain unites the large and elevated I
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forming Ras Addar with the continent. The Dakhul is

noted for its fertility; but the interior, as far as it has been
seen by travellers, appears to consist of naked rocky masses
with little vegetation on them. Unly the level tract, which
lies along its eastern side, exhibits any great degree of

fertility. It is from two to three miles wide, and con-

sists of alluvium, which has been brought down by nu-
merous torrents from the mountains and deposited at their

base. This tract is well cultivated, and produces abundant
crops of grain, and the fields are interspersed with villages

surrounded by groves of olive-trees and orchards, in which
fig-trees are common. The adjacent hills have excellent

pasture for cattle, which are numerous. The dairies are

well attended to. The western shores of the Dakhul are

far from being fertile : a great part of this tract is covered
with rocks, and the remainder is not very productive.

North of the Jebel Zaghwan there are some lead-mines.

The countries hitherto noticed may be considered as the
agricultural part of Tunis. The greater part of the inha-
bitants are exclusively or chiefly engaged in cultivating

the ground and in planting olive-trees and orchards. In
some parts these occupations are united with the rearing
of cattle and attending to the dairy. They all live in fixed
habitations, with the exception of a few families of Arabs,
who ramble about with their herds in the southern and
more sterile districts of the plain of Tunis. In the coun-
tries farther to the south however the bulk of the popula-
tion consists of wandering tribes, who only occasionally
cultivate a few patches of ground. Thcie are indeed in

several places extensive tracts on which agriculture or
horticulture is carried on with success, but these tracts

constitute a very small proportion of the whole country.
The region which is separated on the north from the

upper valley of the Majerdah by the Al Kaff Mountains,
and extends southward to 35° N. lat. and eastwards to

Jebel Ussalat (10° E. long.), is very imperfectly known. As
far as can be inferred from the accounts of the few tra-

vellers who have traversed it, this region consists of an
alternation of hills and of plains of considerable extent.
Some of the hills are connected so as to form long ridges

;

others are isolated. Part of them are wooded, especially
in the valleys and glens which intersect them, and these
valleys contain the small tracts which are cultivated by
the Arabs. The plains are entirely without cultivation,
and serve only as pasture-grounds for sheep and camels.
This region has no towns and very few villages. The
Arabs live in dowars, or clusters of tents. The numerous
ruins of large towns which are dispersed over it show that
a considerable portion of this tract was once cultivated.

This country must be considerably elevated above the sea-
level, as frost appears to be common in winter.

To the east of this region lies the plain of Kerwan,
which extends from the innermost recess of the Gulf of
Hammamet to the town of Sfax. Nearly in the middle of
this plain, which is more than 100 miles in length and
about 30 miles in width, the town is situated from which
its name is derived. The surface is stated to be almost a
continual level, which is rarely interrupted by single hills;

but the degree of cold which is experienced in the town of
Kerwan proves that this place must be considerably above
the sea. The plain is destitute of trees, and nearly without
cultivation, except in the immediate vicinity of the town,
where a large tract is sown with several kinds of grain.

The Arab tribes who wander about in it find abundant pas-

ture for their camels and horses, and appear to be much
more wealthy than the other Arab tribes in Tunis. They
sow small tracts with barley and pulse.

The plain of Kerwan reaches to the shores of the sea
between Hammamet and Susa, but farther south it is sepa-
rated from the sea by hilly tracts, which extend from the
town of Susa southward to a point opposite the islands of
Karkenah. This tract may be about 24 miles in width in

the widest part, as it approaches on the west the ruins
called Al Jem. The interior of this region is composed
of a succession of sterile hills ; but the eastern border, and
the low tract which lies between it and the sea-shore, are
tolerably fertile, though the soil is stony. It is chiefly

planted with olive-trees, which frequently form forests

many miles long and from two to three miles wide.
This coast has several sea-ports, from which oil, wool, and
wax are exported : the two last-mentioned articles are

brought by the Arabs from the interior. At the most
southern extremity of this region is the town of Sfax, whose

olive-plantations extend 10 or 12 miles along the »i ...

from 5 to 6 miles inland, and are intermingled with ru.„

of pistachia-nuts, and fields of rye, barley, maize, and k-ntji

The country which lies to the south of the three li.*

mentioned regions, and which contains the larger par,

the country called by the antients Byzacium. oi.ie otV!

for its fertility, is at present almost a desert. It ra>«t !n<-»

ever be admitted that we know nothing of the interior, u.

we are very imperfectly acquainted with its mo.<t titter

and most western districts. Along the sea-there exttnj.

a plain, whose surface is varied only by some iw«lin;

grounds and a few low hills. A few uiotuiUir>-wnu>i:!i

occasionally appear rising far to the wart. Along tlr

sea-shore the sou consists of sand, but farther inland n •

composed of more compact materials. The whole boKen

is without cultivation, but* it supplies pasture to »x»

tribes of Arabs, who have large herds of camels, hon.*

cattle, and sheep. In one or two places on the lea-o.^

indigo is cultivated to a small extent. The whole pbn *

destitute of trees, and even bushes are rare. The wejkr

districts, or those contiguous to the boundary-line nt Al-

giers, consist of a long valley, which extends nearly v><

miles, from 35° N. lat. to some distance south of 34° S. Ui

Its soil is dry, and only a few small rivers are met with."'

waters of which are soon exhausted by irrigation. 1"W

are the only spots in the valley which are cultivated. Pv

ridges which enclose the valley are destitute of treo-ia'

nearly without vegetation. Towards the northern eit*

mity of the valley water is more abundant, and then v>

large tracts of pasture-ground for the wandering tnbe*.

The southern portion of Tunis is called the JfriiL

Beled-al-Jerid (the country of palm-trees). It triml'

from about 34" N. lat. southward to the parallel of

southern extremity of the great salt lake Al 8ibliah. »»

on the south is contiguous to the Sahara. This lake i>

'

miles long from south-west to north-east, and about i

miles wide on an average. In summer it is dry, wilt"

exception of the southern part, where there is al«»j>>

considerable sheet of water. When dry, the central uu"

for 15 or 18 miles, is covered with a layer of salt, which '•

not so strong as sea-salt, and not adapted for present

:

provisions ; but it has an agreeable flavour. Between ih'

layer of salt and the banks of the lake is a tract whote

face is sandy, or partially overgrown with bushel. In «»'

the whole surface is covered with water to a depth of *»•

or three feet. It may however be passed even in II'--

season along a track which is marked by stone* front*

trees, skulls of animals, and sticks. The country wnic.

extends from the eastern shores of the salt lake to tlx

Gulf of Gabs consists of a succession of hills. It eootair-

a great number of springs and small watercourses, to wmt'

circumstance its fertility is owing : the water is emploj-j

in irrigating the adjacent fields until it is exhausted,

is particularly employed in irrigating the plantation*
•

date-trees, which in some places cover several iquare roi <*

In other parts the country is studded with numerous h<- •

oases of palm-trees, each of them surrounding animo

but between these cultivated spots there are larpe tr»'

that exhibit no sign of vegetation. In this trad <v

siderable quantities of henna are cultivated. Great e

^
is taken in cultivating these grounds, and manure i»»PP 'f

to them. Some of the gardens are extensive, and »n

a great variety of fruit-trees, as the peach, *H*}
c
?*V

,

|irij

almond, orange, lotus, pomegranate, and fig. " e ?r ^
onions are grown in considerable quantities <-»

west of the Sibhah occurs a similar tract, which ew»-'

from the southern extremity of the salt lake to l^.~L
and is of superior quality : the dates which art

in these plantations are of an exquisite ^T^'mmU^
sulered superior to any in Barbary. The inh

*^l haair.

this tract are wealthy, and live in well-conttractea n

of stone.
I t fi h

Near "the boundary-line of Tripoli is the Island or

which is separated from the mainland by a small e«

two straits. The narrowest of the straits is to"'M". "„'.

a mile across. The island is about 18 miles 'on2''.s"

b(,u
an average half as wide. It is not much ekv»tw

the sea-level, and is surrounded by shallow water :
in

.

face is level. The fertility
-

is very great, and if WJ*
(|

,
t

cultivated that it resembles a large orchard. V^,.
exception of two small towns inhabited bj•Jew*.

(y
no place which deserves to be called a village :

.

whole surface of the island is dotted with villa* ana
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ses, which are surrounded by fine orchards. Every

it on the island is cultivated : the produce is wheat and
ley. Amonir the fruit-trees the lotus is most frequent,

it dates, palms, and olive-trees are also abundant, and
so the vine and orange-tree. The climate is much more

L-mperate than that of the adjacent mainland. There are
ports, or rather landing-places—Ajeem on the west,

jees on the east, Mar»a-es-Sook on the north, and Marsa-
I -tenth on the south. The population is estimated by

lid at 130,000 individuals. The same author states that
are 400 mosques in the island. Many of the inhabi-

ts are engaged in manufactures.
Shaw's Travels and Observations on Barbary and the

Levant : Temple's Excursions in the Mediterranean ; ami
"Swald's Reise von Tunis nach Tripolis.)

Innate.—The atmosphere of the Regency of Tunis is

illy pure and wholesome. The plague is not endemic
-iodical. as in Egypt, and is only known when intro-

Inced from oilier parts. In all other respects the climate
xnd svas,.n> resemble those of Tripoli. The summer heats

moderated by sea-breezes along the coast, and the
ters resemble our spring. Although the habits of the
pie are far from cleanly, and noisome insects and ver-

iiii are plentiful, and although their habitations, moveable
well as fixed, are seldom free from offensive smells, yet.

j
\ ers are not frequent, and epidemic maladies are scarcely
town. During the summer and autumn rain isveryrare :

ually falls in November, and continues at intervals
til the month of April. According to meteorological

nils earned on for more than three years, the mean
lure ut the town of Tunis was found to be as

ows :

—

Jan.
Keur.
Murclt

42 ,f)°

559
59 0

April
»l«y
June

71?
|

".7 4

Julv
|
851°

Aug. Pi-5
S.-pi. bU<2

ML
Nov.
Dec.

71 1°

62 S
68-3

M'intcr 55 9 SpririK 7i-o
I
Summer 1 SiO Autitmu 610

Govt
snt b
died

Tlie mean annual temperature is G9'2°.

eminent.—The ruler of the territory of Tunis at pre-
1. bears the title of Bey, and in state documents he is

the basha bey of Tunis, because lie is invested with
the rank of pasha (which, in the dialect of Barbary, is

basha) by the grand sultan, to whom he sends tribute as

often as his political circumstances require the sultan's

favour or protection. But the Porte has little control over
, and he is an independent prince, and the sovereign
the country, with whom the states of Europe enter

to treaties on matters international and commercial, and
whom they send their consuls, who are also diplomatic

ts. Although he is nominally elected by a divan, yet

e members of this body being chosen by himself) he
asily obtains their suffrages for the nomination of his suc-

essor in the person of one of his own family ; and thus
the sovereignty has remained in the same dynasty for

nearly a century. By a like management his power is

)0tic ; for the divan is only formally assembled to con-

the will of its master. This kingdom is not divided,

Tripoli, into provinces governed by separate chiefs,

is under the direct control of the bey himself, whose
er is consequently the more consolidated, and no one

er thinks of opposing it. As his revenue depends

ly upon the tribute which he exacts from the Arab
i in the interior, he is obliged to keep up a standing

e, which he annually sends to scour the country and
extort payment. The troops in regular pay may amount
to about 8000, who were raised in 1831, and taught Eu-
ropean tactics under French officers. The body-guard

consists of 200 Mameluks, all renegades, chiefly Italians

;

they, as well as the regulars, now wear the reformed

kish uniform. The contingents furnished by the xVrab

amounting to 40,000 men, chiefly cavalry, receive

pay, but are exempt from tribute ; and they are only

led out when occasion requires them to be in the field

r the defence of the country, or to overawe and assist in

xacting the tribute from the rest of the population. This

9 done in the most arbitrary manner, according to the

avidity of the officer charged with the business, who is

generally a relation of the bey. The collector goes into

afield, whilst \\\'.: crop is still green, and values it according

10 his caprice. The owner is then obliged to pay a tithe

on this supposed value of his future crop, although when
tin' harvest arrives he may find that it perhaps does not

ied the fourth part of the sum at which it was esti-

Thc same is the case with olives and dales, in

which consist the principal resources of the country. All
sorts of animals, including horses, are also similarly taxed
at pleasure. Those who have the art to conceal their
herds and flocks are made to pay in money, which is often
extorted by the bastinado ; and many submit to this rather
than incur the danger of declaring their means. The bey
draws other revenues from the customs, from the sale of
teskaras (permits to export grain and other produce, and
for the importation of wine and spirits), from monopolies
of various sorts, from a tax on the Jews, and from his ow
lands. He has also some sources of revenue of a casu;..
nature, such as the wealth of his rich subjects who die, his
profits in trade, which are considerable, and his extortions
from those who have money whenever a public pretex
furnishes him with an excuse to draw upon their hoards.
It is impossible to form any estimate of the amount cf this
revenue. Formerly the beys of Tunis amassed wealth,
but of late years it is believed that the expenditure of the
state has been equal to the revenue ; for besides the cessa-
tion of the profits of piracy, and the expense of the
number of troops maintained"by reason of the vicinage of
the large French force established in Algiers, the bey has
been obliged to ward off by large presents the fate which
lately fell upon the hereditary basha of Tripoli when he
was superseded by a governor appointed from Constanti-
nople. These altered circumstances have entirely changed
the aspect of Tunis as a naval power. As long as she was
allowed to plunder upon the seas, no state was ever more,
active in fitting out cruisers, and no people more undaunted
than the Tunesines in filling up their losses. But their
once powerful navy is reduced to insignificance since 1816,
as well by gales on their own shores as by the total loss of
the bey's contingent in the battle of Navarino (1827). At
present (1842) his force eonsfsts of two corvettes, three
brigs, three schooners, and a few gun-boats, for which he
has no real use, unless for trading purposes, or trans-
mitting presents and compliments to Constantinople. The
bey is the chief of the religion of the state in Tunis, and is

himself the first judge in his kingdom. He sits in the hall

of justice almost daily, and his decisions, which are sum-
mary, are immediately put into execution. The kai'ds

administer justice in the same manner in the interior
towns. The kadis judge only in matters of religion.

Commerce.—The foreign commerce of Tunis is the most
considerable of all the Barbary states. It is not confined
to the capital, but is also carried on briskly from the ports
of the eastern coast. Among the manufactured articles of
export are—soap, marocco leather, Gerba shawls, and the
red scull-caps w orn so generally by the people of Barbary,
as well as by all those of the Levant, Turks, Christians,

and Jews, who shave their heads according to the custom
of the East. Wheat and barley (when permitted), as well
as the inferior grains, olive-oil of an excellent quality,

common wool, hides, bees'-wax, dates, almonds, sponges,
and orchilla-seed, are the principal articles of produce
exported : those received from the intenor of Africa,
and afterwards exported, are—ivory, gold-dust, ostrich-

feathers, senna, and madder-roots. The imports are woollen
cloths, cotton - prints, calicoes, muslins, coarse linens,

damasks, raw and wrought silks, fine wool, gold and silver

tissues, coffee, sugar, spices, alum, vitriol, cochineal, ver-

milion, gum-lac, iron, tin, lead, hardware, cutlery, arms of
all sorts, earthenware, glass beads, paper, wine, spirits, and
tobacco. Formerly the European trade was entirely with
France, Italy, and Trieste, the English manufactures find-

ing their way through the free port of Leghorn ; but now,
although the English have no direct trade with Tunis, an
increasing one is carried on through Malta. English mer-
chandise, as well as that of those nations which have
recently made treaties with Tunis, pays a duty of 3 per
cent, upon entrance ; but the Jews and others of the coun-
try pay a duty of from 5 to 10 per cent. Ammunition and
naval stores are admitted free for the service of the govern-
ment, although gunpowder has lately become a contraband
article for the people, the Bey having now a manufactory
of his own, which is one of his monopolies. As ports of
loading, those of Sl'ax and Susa are preferred to Tunis, in

consequence of the distance and delay of transporting mer-
chandise in lighters across the lake to the Goletta, where
ships generally lie ; the commerce of the country is con-

sequently best carried on in vessels under 150 tons burden.

The following enumeration, from Sir Grenville Temple's
work, of vessels arrived at the port of Tunis (exclusive of

3 A 2
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the small coasting vessels of the country), in all the year

1832, will not therefore give an idea of more than half of

the commerce of the regency ; but it will serve to indicate

the countries with which it is carried on, namely, Sardinian

153, French 98, Neapolitan and Sicilian 48, Tuscan 22,

Knglish (mostly Maltese) 21, Austrian 15, Spanish 10,

Ottoman 9, Tunesine 6, Greek 6, Tripoline 5, Ionian 1, and
Russian 1. The trade with Central Africa passes through
Gadamis. [Tripoli.] The caravans arrive at Tozer,

Cabes, and Sfax about twice in the year, and barter their

merchandise, which is thence introduced in various direc-

tions into Tunis. Besides the articles already mentioned,
they bring black slaves, and they take in return dates,

woollen-cloths, muslins, silks, colonial produce, skull-caps,

arms, and such like. Formerly the caravans from Constan-

tina to the capital were very frequent, sometimes arriving

monthly, and they often brought with them Spanish dollars

to a large amount, for the purchase of European goods,

which gave a great impulse to commerce. But about the

beginning of the present century the Algerines found
means to divert this trade to their own shores ; and now
the French have effectually possessed themselves of it, to

the great disappointment of the merchants of Tunis.

Towns.—The territory of Tunis contains a great number
of antient towns, whose ruins lie scattered over the whole
country, and now stand in the midst of these vast solitudes,

some of them totally uninhabited, except by the lion, the
wolf, and other ferocious animals, unless when the Arabs
occasionally pitch their tents on their sites.

The next city in rank and importance after Tunis is

Cairoan, or Kairwan, which was the principal station of the
first Arabian conquerors. It was founded by the Arabs about
a.d. 669, and was afterwards the seat of learning and of
power. It is situated to the south of the capital, distant

from it about 70 miles, and about 24 west of Susa. The
town is large and has good houses, and is surrounded
by a crenelated wall with four gates. The great mosque,
which is esteemed the most sacred, as well as the
most magnificent in all Barbary, is supported by many
marble or granite pillars, said to amount to 500; but
no Christian has ever been allowed to see them. Indeed
Cairoan is the holy city of Africa, and strangers are

obliged to pass through it in deep silence, without ven-
turing to be inquisitive. Its KaTd is almost independent of
the Bey, his will being absolute in his own district ; and he
commands no less than 30,000 Arabs, besides governing
the 50,000 inhabitants which the town is supposed to con-
tain. The inhabitants are famed for the beauty of their
yellow marocco boots and slippers, made of a leather which
has never been successfully imitated.

Kaff is the third city in riches and strength, and is the
key of Tunis on the western frontier. Its walls are kept in

?ood repair, and the fortress mounts 132 pieces of cannon.
There was always asmall garrison here, which has lately been
increased to about 1000 men. Standing in a fertile country,
on the declivity of a rocky range of mountains, the view
from it is very fine, embracing a great extent of land, di-
versified with rich plains and bold scenery. The town is

not populous, but the kald commands a district containing
."jo.000 males, and is consequently a man of great power
and influence, both as regards the government and the
people.

This district is the country called the Beled-el-Jerid, upon
the borders of the Sahara, "or Great Desert, across which
the people of Tozer, the great mart for dates in these
parts, carry on an active traffic with the interior, as far as
the Joliba, exchanging their dried fruit for black slaves,
which are sold in the towns of the regency.
The towns and villages are more numerous and the po-

pulation is greater in the northern parts of the regency
near the capital. The Dackhul, besides being an agricul-
tural district, abounds in game, is the seat of a large
fishery, and has several small rivers running into the sea,
which fertilise the country. Proceeding in this direction
from the capital, we first arrive at the considerable village
of Rhades, and then at Solyraan, which has a large popu-
lation, the descendants of Moors who fled from Spain. At
Hamman Leuf, where the Bey has a palace, and at Ham-
man Ghorbus, are mineral-baths famous for curing rheum-
atic, cutaneous, and syphilitic disorders. Beyond these is

Lowhareah, where there are extensive marble-quarries,
which are said to have furnished the materials for the
building of Carthage and Utica. Zowan, or Zagwan, a

flourishing town built upon the skirts of a very high toots*

tain of the same name, about thirty miles south of the cry

of Tunis, supplied water to the city of Carthage by u
aqueduct fifty-two miles long,* some part* of which in

still standing. The stream is now employed in dyeinx <i»

woollen scarlet caps worn throughout Turkey and the It-

vant ; and this mountain, as well as that of Kaff, rumuhn

ice for the Bey's use in summer. Cartilage has no modrn

population, although only twelve miles distant from Turn

and on the site of Utica there are only a few muenW.
huts, known by the name of Booshater, standing almnt a

a marsh. The banks of the Majerdah are covered with the

sites of antient places. But in the actual condition of Tv
nis, it is not surprising that the lands remain almcat mo-
tivated, the husbandman being always apprehensive ttat

his crop may be seized, either by his own chief or by ws*

other tribe ; and indeed the government sets the fir* Uii

example, for wealth, or even the appearance of it, subjtrti

an individual to oppression and spoliation.

The lion, the panther, the ounce, the lynx, the wolf, o4
the wild boar, are the principal ferocious animals that in-

habit the western parts of Tunis ; for to the eattwird o

the meridian of Tabarca the forests cease, and the count*

is less woody. Flies, noxious vermin, mosquitoes, pat-

ants, and the scorpion are the torment of European roil,

parts of the country.

Inhabitants.—The Tunisines in general, like IheAkc

rines, are a mixed race of Turks, Moors, and Jews, in tt*

towns, interspersed with a few Christians and reaeg*dn.

while the people of the country are Arabs and Kstnlo J

different tribes. [Algiers.] The Moors of Nortift

Africa are a white race, and it is a vulgar error to inufit*

that a Moor must necessarily be a negro or a penoo oi'ti-

lour. Whether from a mixture with the Spaniards dumr

their abode in Spain, or with the Turks, who were tfttt

wards their masters, or from the blood of renegade* »'.-

female slaves taken during three centuries of warun

with European nations, they are in Tunis a comely p<>-

ple, and many of their women would be reckoned tuM

some in any part of the world. Although the pw"
of this country are more civilized than those of th« otar

nations of Barbary, it being the principal seat of refo«f i>

which the Moors fled who were driven out of Spain, woe

of whose manufactures have thriven amongst them. }•>

they are very ignorant : their most instructed men n»"

only a knowledge of reading and writing and in'"

metic, just enough to manage their commercial affair*, m

which they evince great acuteness, if not the enterpntfii

Europeans. Nor do they seem desirous of extending thcr

learning beyond an acquaintance with the Koran ;
tiir-

natural apathy and indolence disincline them to othw"
dies, and to those sciences which were cultivated by th<"

ancestors of Cairoan and Cordova. This accounts for li-

employment of foreigners by the Beys as their ministers,-'

is now and usually has been the case. The languor d

the Moors is the same as that of the Arabs of Africa. iIk

dialect becoming less pure according to their more (fctu.:

situation from Egypt ; but a bastard Italian, called tin

Lingua Franca, is spoken in the ports. They are k^ 1

Mohammedans, and submit calmly to the reverses of i«-

tune. But they are avaricious, very jealous, and many ni

them abandoned to extreme licentiousness. Their pnw>-

pal amusement is smoking, or playing at chess or draitght»

The females are excluded from society, and are shut up u

almost constant confinement, and when permitted to p>

out they are closely veiled with a thick garment Tory

pass their time in making sweetmeats and in the ear* *

their children
;
they use every method to become i*

which is considered a point of beauty, but they sreim-

deficient in grace
; they are fond of dress, which » <"*'

splendid and sometimes tasteful. The houses of the nc*

Moors, although of ordinary appearance without, are

somely decorated within ; their furniture consists of w*

articles, such as carpets, mattresses, and cushion*,'"'* 1 '',

are often made of rich silks and embroidery. The BediJW

Arabs, who are the inhabitants of the level country, as

are perpetually wandering from place to place, pitch tm
-
'-

tents in circles called dowars, accordine to the m**"";

wherever they find a desirable spot either tot shelter or u»

cultivation of the land. The Kabyles live in the."110!!":

tains, and form little villages of hovels made of niim

and mud, or of clay and stones hardened by the 1
.

the sun. Both races are simple and abstention* iu
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taring* subsisting on bread, milk, and dates. The women
are industrious, and make a great part of the cloth for their
tm n and the men's clothing, as well as the hair-covering
lor their tents, and employ themselves even in the la-
borious work of the field. The men lead an indolent life

when not employed in the chase, the rearing of cattle, or
some sort of urgent labour, such as the getting in of
;ir ciops, from which no superiority of station exempts

They have few wants, and have consequently a
feeling of independence. Thousands have no other

Ml than a red cap, and a blanket thrown round the
in several turns, which serves as a covering by day
a bed by night. The farther we advance into the in-
r, the more these people are found as described by Leo

ieanus, namely, rude and unkind to strangers. Travelling
attended with great risk, not only from probable vio-

toce, but from a scarcity of food, for it is only by working
ion their fears that they can be induced to supply a tra-

reller's wants. Any attempt to manage them by mild
jans would be vain. In this respect there is a notable
Ference between these people and the Arabs of Tripoli,
lo have been found hospitable according to the accounts of
'ravellers. But in Tunis it is only the show of authority
can insure their compliance. The idea of the Bey's

>wer is so rooted among them by the annual excursion
troops through the pountry, that his firman or man-

lte and the appearance of a few soldiers never meet with
direct opposition. As to that part of the country situated
i the frontiers of Algiers, the Kabyles and Arabs who
re there acknowledge no obedience to either government

;

id when they have committed a crime, they nave only to
ss from one country to the other to place themselves in
fety. Since the possession of Algiers by the French, the
jple in these parts are very jealous and suspicious of all

ristians, who, they think, form only one nation. The
: of arms is universal : the traveller, the shepherd, the

rer, the camel-driver, the rich and the poor, are all

red with dagger, gun, or pistol, to repel attacks, and
imcs to make them. Turks from Constantinople and

le Morea, Moors and Negroes, Beduin Arabs and Ka-
les, Jews and renegade Christians—all form one great
xly, in which each seeks his own advantage and no one
links of a more civilized state. This people in fact has

le no advancement for a thousand years, although their
intry lies within two days' sail of the continent of Eu-
)e. Tire total eradication of Christianity may in some
»ree account for this. The number of churches which
km'Iv existed in Barbary is almost incredible. In the

lotitia Episcopatuum Ecclesiae Africanae,' we find the
les of 132 episcopal sees, in the proconsular province

lone. Never however was a religion and its symbol so
jrapletely eradicated from any country as that of the cross

i Barbary. Egypt in its Coptic population, and Turkey
i Armenian, Greek, and Maronite subjects, still pre-

ve remnants of it, but Barbary has none.
Tlu> number of inhabitants of the state of Tunis is sup-

posed to amount to about two millions and a half; amongst
whom there may be 7000 Turks, about 9000 Christians

rincipally Roman Catholics and Greeks), and perhaps
11,000 Jews ; but. previous to the plague which raged in

the population was estimated at five millions. In
former prosperity this country must have contained
able this number, if we may judge from the numerous

iites of towns of antient times and of the middle ages
which are now uninhabited.

Produce.—All sorts of grain, except oats, are grown, as

ell as maize, beans, garbanzos, lentils, the cicer or

lick-pea, and the like. One bushel of wheat or barley

aally yields ten or twelve, and in some districts as

nch as twenty. The sugar-cane is easily reared, but the

ile have not learned to extract the sugar. Tobacco,
fee, and cotton flourish, and might be turned to pro-

ble account, yet they are imported in large quantities,

ve-oil is the great staple produce, and is of excellent

ily. All the vegetables of Europe are easily raised,

although the potato is scarcely yet introduced. The arti-

;e and the g^urd, or calabash, are the common food of

the people : and the coriander and tomata are grown in

great quantities, and serve as a necessary relish in Moorish
cookery. Among fruits the first is the produce of the

palm or date-tree, which propagates itself ; for as the old

tree tii.-s. there are never wanting shoots to succeed it. In

tin.' .fc-rid particularly it flourishes, owing to the great

and equal heat; and this date consequently is the finest
in all Barbary, and is the principal food of the Arabs of
the Sahara and the Atlas. With the exception of the
hazel-nut, the filbert, the strawberry, the raspberry, and
the currant, the Tunesines have all our fruits, besides those
of warm climates, such as the orange, the lemon, the pome-
granate, the jujube, the prickly-pear, the tig, the melon,
and the grape. Amongst all these the water-melon is the
only one of superior quality, a circumstance which is attri-
butable to the bad system of horticulture. The oleander
and the geranium, roses, bulbs of various sorts, pinks, and
a number of aromatic herbs and rare plants, which render
the Tunesines renowned for distilled waters and honey,
spring forth luxuriantly, sometimes among fruit-tree* aiid
fields of cauliflowers and cabbages. Game is plentiful, as
well as all sorts of poultry and eggs ; but the grazing of
horned cattle is not so perseveringly followed up as to
furnish always an article of export, as in Tripoli. Wool is

produced in great quantities. The breed of horses, for-
merly so celebrated, is now entirely neglected. [Baku.]
An extensive fishery of the Scomber Thynnus, or tunny,
is carried on by Sicilians off Capes Farina, Monastir, aiid
Bon. The Genoese, Neapolitans, and sometimes the French,
fish for coral on the northern coast near Tabarca. It is

asserted that the mountains near the capital contain ores ol

silver, copper, and lead ; but these sources of wealth are
not turned to any account.

Antiquities.—Some idea may be formed of the number
of antient remains existing in this countiy from the fact
that Bruce boasts of having found in his journeys eight
triumphal arches, seven Corinthian temples, and one of the
Composite order, all in good preservation, besides number-
less other ruins ; and of having copied about one thousand
inscriptions. But the most recent authority on these sub-
jects is the interesting work of Sir Grenville Temple, upon
which we must chiefly rely for our short sketch of the
archaeology of Tunis. There are no vestiges of antiquity
in the capital, although, as in most of the towns of the
regency, columns and capitals may be found in some of its

buildings. The antient sites on the banks of the Majerdah
abound in ruins, particularly at Dukhah (the antient
Thugga), consisting of temples, an arch, a number of c is-

terns, baths, barracks, gates, theatres, an aqueduct, and
many inscriptions. At Ayedrah is a handsome triumphal
arch dedicated to the emperor Septimius Severus, and
columns of various beautiful marbles. The walls of the
town retain their original height in some places, and have
three gates

;
yet antiquaries have not been able to assign

to the place its antient name. At Kaff (Sicca), which,
like Ayedrah, is on the western frontier, is still to be seen
a paved street like those of Pompeii, and here likewise

capitals, columns, and friezes are numerous. But the most
stupendous monument of antient times is on the site of
Tysdrus, now called El Jem, a village situated midway
between Susa and Sfax, and about 20 miles from the
eastern coast. Here rises in its pristine majesty an amphi-
theatre, which Shaw refers to the reign of the Gordians.
This is one of the most perfect, vast, and beautiful remains
of former times that is known to exist. Its extreme length
measures 429 feet and its breadth 368: and it is only sur-

passed in magnitude by those of Rome and Verona. Of
the fourth or uppermost story little remains, and one of the

entrances from top to bottom was destroyed about one
hundred years ago by the bey of that time, to prevent its

being made a stronghold by some rebellious Arabs. With
these exceptions it is in a complete state of preservation,

with its seats, arenas, and vomitories, and retains almost

the freshness of a modern erection. Coins and gems are

found in these parts, which are bought up by the Jews of

Sfax, and sent to Tunis for sale. In the ruins of Sufetula,

now called Sbeitla, about 120 miles south of Tunis, curio-

sity (says Gibbon) may still admire the magnificence of the

Romans; and truly it is the most remarkable place in

Barbary for the extent no less than the magnificence of its

ruins. It stands in a large plain totally abandoned by man.
The principal ruins consist of three contiguous temples,

whose ornaments are very rich and of excellent execution
two triumphal arches, another temple, and an aqueAicf

which spans the clear stream on which the town sfrod.

Kazareen (the antient Colonia Scillitana), distant only a

few leagues from Sbeitla, has also the remains of an arch

and other ruins of minor interest. The great aqueduct

which conveyed the water from the mountain of Zagwan to
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Carthage, 52 miles in length, may yet be traced by masses
of stone and cement, which lie, like Uie vertebrae of a huge
winding serpent, along the whole of this distance ; and in

its preserved portions it is still a mighty construction,

rising in some places to 98 feet. The extensive cisterns

into which this aqueduct discharged itself were until very
lately almost the only remains of antiquity to be seen on
the site of antient Carthage : but in the year 1837 a
society was formed in Paris for exploring these remains

;

and two of its members (Sir Grenville Temple and Captain
Falbe, the Danish consul at Tunis) were charged with these

operations. Their labours were well rewarded by the very
interesting discoveries they made. Among them may be
noticed the finding of many hundred coins, and various

objects of glass and earthenware on the site of the temple
of Juno. But the most remarkable discovery was that of
a villa near the sea-shore, buried fifteen feet underground.
Eight rooms were completely cleared, and their sire and
decorations prove that the house belonged to a wealthy
person. The walls were painted and the floors were beauti-

fully paved in mosaic in the same manner as those of
Pompeii and Herculaneum, representing deities, dancing
figures, animals, birds, plants, and fish. In another house,
still more beautiful, mosaics were found, representing gla-

diators contending with wild beasts, horse-races, and men
breaking-in young horses. Many of these were removed
to Paris ; and an account with coloured drawings of some
of them was published in 1838, under the title of ' Excur-
sions dans l'Afrique Septentrionale, par les D61£gu6s de la

Society etablie i Paris pour l'Exploration de Carthage.'

These expensive excavations however were soon discon-

tinued ; not from any discouragement on the part of the
government or people of Tunis, but for want of energy or
funds on the part of the French society.

History.—The town of Tunis, once known by the name
of Tunes or Tuneta, is of great antiquity. But whether
it was founded by a Phoenician colony or by the native
Africans seems to" be an undecided point. It was taken
and retaken several times during the Punic Wars. In
a.d. 439 it fell into the hands of the Vandals; but
in 533 was rescued from them by Belisarius. It con-
tinued to be subject to the Greek emperors until the
irresistible arms of the caliphs overran Northern Africa,
towards the end of the seventh century, when the con-
queror Okbah, or Akbah, with a view to secure the country
for them, founded the city of Cairoan, or Kairwan, as a
place of refuge against the accidents of war. It was here
that the Arabians began to consolidate their power in
Africa. From this time they became so thoroughly inter-
mixed with the natives, that Christianity was extinguished,
and the Africans have remained a Moslem people to the
present day. The caliphs however, from the immense dis-
tance of their conquests from Bagdad, the seat of govern-
ment, were obliged to connive at acts of rebellion which
they could not repress ; and thus arose in the course of
time the several kingdoms into which Barbary was after-
wards divided, of which Fez, Marocco, Tunis, and Algiers
were-the most considerable. The Arabian viceroys, at
first under the name of Amer, were in fact caliphs of Africa,
and established an independent government at Cairoan,
which became the capital of the country which now con-
stitutes the regency of Tunis. Here the Aglabite dynasty
took its rise in the ninth century; and from this city
directed its conquests, and even attacked Rome herself.
The Aglabites were succeeded by the Zeirides; and these
were in their turn obliged to yield to the Almoravides,
who established themselves in Marocco, which city was
built a.d. 1070, and its princes soon extended their power
over all the provinces of Barbary, including Tunis. But
in laio, Abu-Ferez, who held the" delegated government of
Tunis, assumed an independent authority, and from him
spuing the race denominated Lassis, who are considered
the iii»t kings of Tunis, being the first who established a
court in the town of Tunis. Their dominion soon spread
itself over Constantino, Bona, and Tripoli ; and their vessels
iulosted the Mediterranean, and intercepted the succours

to the Christians in the Holy Land. Louis IX. of
Wuicc undertook, in 1270. his chivalric expedition against
thiMiew power, which ended in his own death, and the
destruction of his troops by disease among the ruins of
Carthage. Mulcy-Hassem was the last of these kings.
He was deprived by stratagem of his throne in 1531, by the

pirate Khairadeen, commonly called Barbaras** It-.

had been lately acknowledged as chief of Algi*r» hy U>
Turkish sultan. Having implored the 'assistance at »Sr

emperor Charles V., Muley-Hassem was restored to \r>

throne as a tributary prince by Charles V. in 1533. 9<.-

the Spanish dominion was of short duration ; for in 1-57-f

the Sultan Selim sent an expedition of 40,000 men ftri

Constantinople, under the command of Binau Pasha;
made himself master of Tunis, and thus annihilated ta-

race of kings, who had reigned over the country for 3*
years, by declaring it a dependency of the Ottoman Pa-it.

Already in possession of the territories of Algiers w'
Tripoli, the conquest of Tunis completed the snltas't

power throughout the Mediterranean coast of Barhan.
which seems to have been desired as a check to the Cho-
rion knights who had lately seated themselves in the vfaai

of Malta in professed hostility to the Turks, and wheiu .•

Selim's predecessor had in vain attempted to distort?-

them. Although Algiers was the most powerful in sra;*

and men, Tunis was the most formidable on account of h--

numerous havens. It was here in fact that Arocdjre, tr

.

first Barbarossa, organised his maritime expedition* bete'

he got possession of Algiers ; and even after Algiers w»
established as the first piratical power, the Algerine* moo
and refitted their vessels in the ports and roadstead* •

Tunis. Her northern and eastern sea-fronts offered a
venient refuge to the corsairs of all these states, whetr -

they sallied forth in every direction, plundering the «6i'>

of Christian nations, and making slaves of their cm.-
This horrid warfare was at one time carried on so sorer**

fully, that aGenoese renegade who commanded the piik-,-

of Biserta is said to have reduced no less than 30,000 p>V-

sons to slavery. All this took place while the Turkish Isr
waved over the castles and ships of these countries; \ r>

the Turkish sultan never held a firm power over them, "u

somuch that historians continued to speak of them as km»
doms, and in diplomacy they were deemed vieeroysdtui f
regencies, whose rulers were so far independent, that tfv-,

were treated with by other powers without regard to IS
sovereign state. How this happened at Tunis we Jsal

proceed to explain.

Upon its conquest by the Turks, Tunis was governed U
a Turkish basha and a divan, or council of military nf
with a body of janissaries sent from Constantinople : V-
their rapacity soon disgusted the Moors, and they obtur-

.

permission to elect a dey from amongst themselves, «* *
Algiers. Of twenty-three deys who reigned, all vn->
strangled or otherwise assassinated, with the exception -

live. During these tumultuous times, the beys, who »cr.
the second officers of the stote, gained the influence. «.-.

eventually the succession, while the divan dwindled into *
mere shadow of power ; and the Algerines sometime* i:

terposcd one bey in opposition to another, and planted tb» .-

banners on the walls of Tunis. Yet the Porte still c- r

tinued its show of authority by nominating a basha to -»

present it, but he had no power. In process of time th
two dignities became united in one person, each new t < >

seeing the policy and finding the means to ensure •

himself by large presents the appointment of basha. v»h »

in fact being conferred by the head of the Mohainrat-.'. i

religion, operated powerfully to confirm his authors-
Their rule now became so absolute, that the bey gene-a.'!
dictated to the divan his successor, and the sovercisrr. >

descended to that son or other dependant whose bc>r>-
were most favoured by the reigning prince.

"

The Tunesine corsairs continued their excursions at *

i

until 1655, when Admiral Blake, with a powerful Eng 1

squadron, the first that had been seen in the Meditcrrxtv -

since the time of the Crusades, having forced the dev
Algiers to a peace, presented himself before Tunis, 'c. :

without listening to subterfuges, destroyed the castles . :

Porto Farina and the Goletta with his artillery, and c.. r
pelled the bey to promise that his piratical subjects «hi>-

'

'

not commit further depredations on the English. Franc-
and Holland soon followed the same course". Thes<- pro-
mises were afterwards often renewed, but were new-
faithfully observed. At length, in 1816, in consequciu-i- .if

an agreement between the European jwwer*, TuhU r>>

nounced for ever Christian slavery, under the th:. at of \y\

•

punishment which Lord Exmouth with a na\.il f..rr- -

nicted upon Algiers.
Since the present family commenced in the pcr-on
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san hen AH (the grandson of a renegade Greek), who
in 1753, there have been few revolutions at Tunis. His

son Hamrnoodah, the fourth of his race, came to the

in 1782, and died in 1810. This prince was a man
t talents, and his long reign is distinguished among

; of the Moorish dynasty by many acts directed to the

good. His brother Othman reigned only three

| and was put to death. Othman was succeeded by
lin Mahmood, who died in 1825, leaving the power

ic hands of his son Hussain, who died in 1835. Hussain
i succeeded by his brother Mustapha, whose son Achmet,
present basha bey, is a man aged thirty-two, full of

erg)' and intelligence, and an acute politician. Soon
er his accession, in 1837, there seemed to be a disposi-

lh on the part of the Grand Sultan to resume his power
sending from Constantinople a basha to rule in Tunis,

dispossess the established family, and thus follow up
policy nlready adopted in Tripoli. But the remon-
ices of England and France, both unwilling to see any
er change in the governments of the Barbary states.

Hied by a remittance of specie, said to amount to

dollars, from the new bey. induced the Ottoman
at to lay aside its intenlion ; and Achmet received

(restiture of bas-ha, like his ancestor*.

:lom of Tunis, placed between Algiers and
unot but attract the attention of the politician.

Tripoli it has nothing to fear, torn as this state is by
testine divisions. But history shows that the Algerines
iv e often been the principal movers of the revolutions of

lis, and have sometimes invaded the country. The
lkncss of the Algerines has therefore always been a

d wish of the Tunesines. But the taking of Algiers

French, in 1830, did not at first seem to promise

iem greater security, and the bey began to organise that

ular land force which we have mentioned. It appears

vever that the European powers have an understanding

the present political position of Tunis, which is not

ely to be disturbed. No doubt the establishment of the

ench at Algiers will materially influence the condition

'these countries. By maintaining a good understanding
th England and France, and by cultivating commercial
irsuits, for which her soil, her harbours, and her geogra-
lieal position so eminently fit her, Tunis may become
Instrument in the civilization of Barbary.

nolles, Generall Historie of the Turkes ; Pere P. Dan,
tin- ,/rs Royaumes et des Villes d'Alger et de Tunis ;

er de Prfbandier, Histoire des Etals Barbaresques ; St.

RtUi Mimoires Hisloriques qui coneernent le Gou-
•tement de VAncitn et du Nouvcau Royaume de Tunis;

Decline and Fall; Robertson, Charles V., p.

>.)

TUNIS, a large and flourishing city and port, the

tal of the regency of the same name, situated on the

coast of Barbary. in the Mediterranean, in 30° 40' N. lat.

and 10° 6' E. long., in a beautiful and vast plain, bounded
at a distance of about 30 miles by an amphitheatre of high

mountains. It stands on the western side of a lagoon of

an oval shape, about 20 miles in circumference, which by

a narrow outlet, called the Goletta (or little throat), de-

fended by a castle, opens into the extensive Bay and Gulf

of Tunis. The city is encircled by a high wall with six

-. around which is another wall encompassing the

suburbs, having eleven gates or passes into the country,

and measuring about five miles in circumference. The
town contains about 12,000 houses, and from 130,000

200,1X10 inhabitants, comprising Moors, Arabs, Turks,

liegroes, probably 25.000 Jews, and about 8000 Christians.
' the Christians" 5000 may be natives of Malta, who from

|
similarity of their climate and language find employ-

mt as labourers, and in the petty traffic of the place :

! remainder are Italians, French, and Greeks. Although

ch house has its cistern of rain-water collected from the

:ii roofs, the town is well supplied also with water from a

eiglihoniing spring, conveyed by an aqueduct, which was

uilt when the country was subject to the emperor Charles

and no place enjoys by nature a greater plenty of the

-aries of life. But the streets are narrow, irregular,

rid filthy in the extreme, becoming after a few hours' rain

l perfect" marsh, and in summer still more intolerable from

dust, rubbish, and vermin, and from the effluvia of

• open drains. It is therefore only a peculiar salubrity

he climate, or, according to Dr. Shaw (Travels in Bar-

y), the great quantity of mastic, myrtle, rosemary, and

other aromatic shrubs with which the country abounds,
and which are used in the daily heating of the ovens and
baths, that prevent the prevalence of contagious diseases.
There are five principal and many smaller mosques, intc
which no Christian is permitted to enter. The houses in
general, according to the custom in Barbary, are only one
story high, with a court in the centre, and usually without
windows to the street. In the middle of the city is no
open space of no great extent, surrounded by shops for the
sale of manufactures ; and this is the only place where
strangers can find relief from the tiresome monotony or
close and dirty streets, dark shops, and dull-looking houses.
Tunis is not distinguished by magnificent edifices, unless
we except one mosque built in the reign of Hammoodn
Bey, whose minister Yusuf brought columns and marbles
from the ruins in the interior, at an immense expense, to

decorate it. The Bey's town palace is also a modern
building, but in the Saracenic style

; and, although situated
in anarrow street, is a handsome edifice, with marble courts
and galleries. No expense was spared upon it, and it

might have been the most magnificent palace in Barbary,
if Hammooda Bey, the founder, had lived to complete it

;

but it remains as he left it, in consequence of a prevailing
superstition against the completion of the unfinished house
of a dead person. In different parts of the town are five
extensive barracks, built by the same bey ; but the finest

building is the new barracks, erected "by his successor
Hussein, near the citadel, sut of the fortunes of three of
the richest Moore of Tunis, who for this purpose were arbi-
trarily taxed. It is a quadrangle of two stories, each com-
prising 134 rooms, and will easily accommodate 4000 men.
In fact it would be deemed handsome and well adapted
to its purpose even in Europe. Tunis has now its theatre,

at which Italian operas are sometimes acted. In speaking
of this city most writers (upon the authority of Leo Afri-
canus perhaps) describe it as very handsome and well-
built ; but those who have visited it have found themselves
much disappointed. All that can be said of it is, that it i-

the most antient and comparatively the most populous
commercial and civilized towm in all Barbary.
The chief manufactures of this city are linen and woollen

cloths, and embroidery, for which it has been famous ever
since the settlement here of the Moors from Spain, who
brought these arts with them. But Tunis is more renowned
for its woollen cap, which is dyed in the waters of the Zag-
wan, and is preferred to all others by the Oriental nations.
It is said that above 50,000 persons were employed m the
making of this article. At present, its export is very much
reduced by the competition of Europeans ; but although
imitations have been sent to the Levant at a cheaper price
from Marseille and Leghorn, they are inferior to the Tu-
nesine cap in colour, fineness, and strength. The bazaars
and shops offer for sale the produce of domestic in-

dustry, particularly the celebrated essences of musk, rose,

and jasmine, as well as spices, gold ornaments, precious
stones, although in rough settings, silver articles, marocco
"ippers, woollen wrappers called bernooses, wearing ap-

parel, horse accoutrements, Gerba shawls, silk kerchiefs in-

terwoven with gold, embroidery of all kinds, straw mats,
carpets, the red skull-caps already mentioned, and fire-

arms, daggers, and swords. Slaves from the interior of

Africa are brought to Tunis : the number is variously stated

at from 300 to 800 annually. Until very lately negroes
were always to be found for sale in the open slave-market

;

but by the command of the present basha, Bey Achmet, this

practice is now discontinued. It was in 1841 that the chief

of the state emancipated his own slaves ; and this example
will probably have a powerful influence throughout the

regency. The Bey at tne same time prohibited the further

exportation of slaves, who before this time were sent in

considerable numbers to Tripoli, the Levant, and even to

Constantinople. Although individuals are still permitted
to keep their slaves, it must be admitted that their con-

dition and treatment are better here than in any other part

of Africa : for slaves, if discontented, may oblige their mas-

ters to sell them ; and judging from the number of free

blacks among the population, emancipation must be fre-

quent and easy. In the suburbs vegetables, fruit, butter,

oil, meat, c harcoal, wood, and skins are exposed to sale, as

well as all sorts of cattle, horses, and poultry ; on all of

which duties are collected by officers of the Bey. The town
:le. From sunrise to sunset, when

• streets are filled with people,
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among whom the women make a hideous appearance,

muffled up from head to foot to conceal their persons. This
bustle is still more heightened by the manner in which
goods are sold here by a cryer or broker, who walks before

the shops, calling out the value of an article held in his

hand, and inviting the passers-by to purchase it. Valuable
articles are thus exposed in the most unreserved manner.
It is very common to see a hawker of jewellery and gold
ornaments squeezing through a crowd, and calling cus-

tomers to Ioc k at the articles he carries suspended from his

arms, breast, and shoulders, of the value of many thousand
piastres, without any protection, unless it be in the inte-

grity of the surrounding multitude or the fear of prompt
punishment ; and this seems to be in these countries a
most effectual restraint upon crime. Even the punish-
ment of death immediately follows the sentence, which is

always summary.
Being more given to commerce, the government and

people of Tunis are more civilized and more civil to

foreigners than those of the other towns of Barbary ; and
this was also remarked so long back as when Dr. Shaw
visited this city more than one mindred years ago. They
are very tolerant in matters of religion: the Jews have
their synagogues, the Greeks and Roman Catholics have
several places of worship, and the French government,
under whose protection this communion celebrates its

rites, was permitted, in 1841, to erect with great pomp a
chapel among the ruins of Carthage, on the spot where
their king St. Louis died. The Maltese are the only British

subjects resident here ; and although of the lowest order,

and in such very great numbers, they are kept in an extra-

ordinary manner under moral restraint by the sole influence

and preaching of a few Capuchin friars of their own country,
who have a convent in the city, and who, being intrusted

with the Catholic mission by the Propaganda ofRome, are
building also a church in the town of Susa. One of the
Bey's own ministers, Signor Raffo, a Genoese, is in fact a
zealous Christian, and contributes largely to the splendour
of the Roman Catholic ceremonies. But this toleration

would soon cease if any attempt were made to tamper with
the faith of the Mohammedans, which is carefully avoided.
The Protestants are too few to be known as a body. At
the principal Moorish college the studies are almost con-
fined to theology and jurisprudence ; the operations re-

quiring mathematical or philosophical knowledge, as well
as the profession of physic, being mostly in the hands of
Europeans or Jews. The Jews manage the monetary
affairs of the government, and sometimes have the jewels
of the reigning family under their care : they advance large
sums, for which they obtain monopolies ; and their wealth,
which they however conceal as much as possible, is some
consolation for the ill-treatment which they often receive
from the Moors, and the state of degradation in which they
live among them. There are a few minor schools for boys,

at which they are taught reading and writing, and to re-

peat passages from the Koran. The women, even of the
upper classes, receive no education. Being born for the
harem, where they employ themselves in embroidery and
the adornment of their persons, they are scarcely ever per-
mitted to go out of its walls ; yet they do not believe there
can be any condition better than their own. They are
usually married at a very early age, and do not see their

husband until the ceremony is over ; but as it is merely a
civil union, it can be dissolved without much difficulty.

The old Turkish costume of the men, from the Bey down-
wards, is now laid aside for the unbecoming blue jacket
and European trowsers, topped with the plain red cap of
the country ; but the splendid trappings of their horses are
still preserved.
Of the defences of Tunis little need be said. The gates

in its ruined walls are closed every night, and for two hours
on every Friday in the middle of the day, in consequence
of a prophecy, that the Christians will take possession of
the city on that day of the week, and in those hours. The
citadel, called the Kasbah, is of great extent, but in a
ruinous condition. It is now used as a manufactory for
gunpowder, and is commanded by the heights of El Klia-
drah and Sidi Ismael. The Bardo is a fortified palace of
tne Bey, situated about two miles west of the town, in an
uninteresting plain. It is surrounded by a high wall and a
ditch, and is flanked with towers. Being the usual resi-

dence of the court, it is fitted up with great luxury, and
even grandeur, and is said to contain upwards of 4000 in-

habitants, who are all employed in one way or anothca v.

the service of the Bey. The lagoon, upon the bank* vi

which the town is built, forms the access from seacard <<

Tunis ; but as there is not more than six or seven tee* I

water within it, the town can only be closely ipprurU.
by boats. Even merchant-ships loading and unloading '.~

outside the Goletta forts, which guard the narrow entrain-
from the bay to the lagoon, and their cargoes are cunrria
to and from the town in lighters. The Goletta ca*C« .

strongly fortified towards the sea, and defends Ukewi«r tt#

anchorage and the artificial harbour cut in the lsllm*-
which separates the lagoon from the bay, where there u i

dock and basin, in which the ships of war are buii? *ii
laid up when unemployed, and where there is now : a
large frigate on the stocks ; but her works are suspend-
in consequence of the military attitude assumed bj -J*
Bey, and the undivided attention he pays to his'tan;
forces. The castle with its outworks mounts 173 p.rm . <

cannon, which are not in the best condition. The baiterus.
a fleur d'eau, could not resist an European armament.
The Gulf of Tunis comprehends a coast of 80 miles be-

tween Cape Farina and Cape Bon, which are 39 mik*
asunder ; while the two inner promontories, called C*fr
Carthage and Cape Zaphran, approach each other witho
12 miles, and form an inner bay, which is almost circuU.-
and has from 10 to 20 fathoms depth in the centre, cn-
dually decreasing towards the shore. The ground wrthi
this bay, which is sometimes called the Bay of Cartluf?.
holds well, and a fleet of any magnitude may ride bat
beyond the range of cannon-shot, and in safety, by si-
serving common precautions against a north-east wind, t

which the anchorage is sometimes exposed in winter. Ttr
soundings in the Gulf are much deeper, being from 24 u
65 fathoms.
TUNJA. [Granada, New.]
TUNNEL, in civil engineering, an arched pasnrt

formed underground to conduct a canal or road on a WV •

level than the natural surface. The derivation of tti»

word, which, in the sense above given, is unnoticed tj
most lexicographers, is rather uncertain. RicharuVM
places it among the derivatives of tun, and defines it »•
' any inclosure, inclosed way or passage;' as a chimin-, -

tunnel, or passage for smoke, in which sense the wcr

'

tunnel or tonnell is used by Spenser and other early Esc-
lish writers ; a passage for liquor, in which sense, as «

i

.'.

as in that last mentioned, it is convertible with/imwr.'

;

a net shaped like a tunnel for liquids, wide at the mouii
and diminishing to a point. He also observes that * Tft.4.c
thinks tun and its diminutive tunnel (Anglo-Saxon, 7Vt. '

teiiel) are the past participles of the [Anglo-Saxon] vt/t-
tyn-an, to enclose, to encompass.' From the same k>.4
(tun-an) the word town seems to be derived, expressing *
place enclosed, encompassed, or fenced in.

Long tunnels are usually made through hills in urdrr
to avoid the inconvenience and loss of power occasioned
by conducting a canal, road, or railway over dvnttZ
ground, and also the enormous expense of such an op* :

excavation as would be necessary in order to presene l>.r

requisite level. Those of less extent are frequently con-
structed to avoid the opposition of landowners, or !••

afford uninterrupted passage under a road, canal, or rivr.-.

Many tunnels of the latter character differ in no matcrUi
point from bridges ; but in the case of oblique crossings i

tunnel is distinguished from an oblique or skew bridge fcv
its faces being at right angles with the direction of tfcV

lower passage, instead of being parallel with the dirvctj.o
of the upper passage. Of this character are the tunncj
under the Hampstcad road, between Euston Square and
Camden Town, and the Kensall Green tunnel, under Vie
Harrow road, both on the line of the London and Birmim:-
ham railway ; and that on the (unfinished) West LonJun
railway, passing under the Paddington canal at Wonnhu>:
Scrubbs. The Thames tunnel is the most remarkxblr
example of tunnelling under a river, and, although tarW
extensive than many other tunnels, it is, from the alruc~"
insuperable difficulties of its situation, perhaps the nxe'.
astonishing work of the kind ever executed. Another cla>.
of tunnels are those made under towns, in order to form i
canal or railway communication with points which arc inac-
cessible by an open passage, except at great expense. Tte
Regent's canal, for example, passes under Islington, Lorulon.
by a tunnel three-quarters of a mile long ; and the Iivory..*:
and Manchester railway is conducted from the statioo at

Digitized byGoogle
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Rise-hill, on the outskirts of Liverpool, to the docks at

Wapping, for goods traffic, and to Lime Street, in the
centre of the town, for passenger traffic, by two tunnels,

each of which is about a mile and a quarter long. A
tunnel is also projected to connect the Manchester station

ol" the Manchester and Birmingham railway with the united
station of the Leeds and Liverpool lines at Hunt's Bank,
which must, in consequence of its necessarily low level, be
connected with the main line by a vertical drop, or some
similar contrivance.

The construction of tunnels is by no means of recent
origin, although it is only of late that they have become
common. The outlet for the drainage of the lake Copa'fs

fa Bceotia [Bojotia, p. 43] is one of the oldest monuments
of the labour of man. The great tunnel in Samos, which
was seven stadia, or 4200 Greek feet, in length, was driven
through a mountain 900 feet high, for the purpose of serv-

ing as the bed of a channel to convey water from a natural
source to the city of Samos. (Herod., iii. 60.') The Posi-

tipo near Naples, which is at least as old as the beginning
of t he reign of Tiberius, is a tunnel three-quarters of a mile
long. [Posilipo.] The tunnel which was made at an
early period in the Roman republic for the partial drain-

age of the Alban Lake is above a mile in length. [Alba
Longa.] Of antient works of this character there is a
remarkable example in the subterranean canal from lake

Fucinus, or the lake of Celano, to the river Siris, origiiially

formed by the emperor Claudius, and recently cleared out
by order of the Neapolitan government. [Abruzzo, vol. i.,

p. 41
;
Celano, vol. vi., p. 398.] This extensive tunnel,

which is about three miles long, thirty feet high and
twenty-eight wide at the entrance, and nowhere less than
twenty feet high, passes in part through solid rock, and
is lined in other places with masonry ; and it appears
to have been constructed in a manner resembling
that now usually followed, the excavation having been
carried on by several parties or gangs simultaneously, by
leans of vertical shafts, and inclined passages or galleries

from the sides of the mountain. A minute account of the

tunnel, as it appeared during the recent clearing-out, is

given in the thirty-eighth volume of ' Blackwood's Edin-
burgh Magazine ' (p. 657), in a paper entitled ' Eight Days
in the Abruzzi.' The object ot this tunnel is to cany off

fhe superfluous waters of the lake ; but in more recent

times similar works have been executed for navigable
canals. Some of the principal canal-tunnels in England
are enumerated in the article Canal, vol. vi., p. 220.

These are generally of small transverse dimensions, being
calculated for the passage of single boats, and very often

Without towing-paths, in which case the boats are either

hauled through by a rope or chain, worked by a steam-
engine, or propelled by men lying on their backs on the

deck, or on projecting boards provided for the purpose,
and thrusting against the sides or roof of the tunnel with
their feet. This dangerous practice has occasioned much
loss of life, and is also objectionable on account of its

Udiousness, as boats are often detained for a long time at

DTK* end of the tunnel while a boat is coming from the

opposite end. In the evidence before the House of Lords
on the Great Western railway bill, in 1835, it was stated

thiit great delays were experienced at the Islington tunnel
whi n any accidental derangement prevented the steam-
engine and chain from working ; because, although boats

were occasionally ' legged ' through in as little as seventeen
minutes, the ordinary time required for working a light barge
through the tunnel, by two men, was half an hour, and for

a loaded barge three-quarters of an hour, or frequently an
In such cases boats arriving in the opposite direc-

tion had to wait at the mouth of the tunnel, until, fre-

quently, as many as half a dozen were collected, which,

When their turn arrived, passed through in a train. At
some of the longer tunnels this inconvenience was even

g ater. At the Harecastle tunnel, on the Trent and
Mersey, or Grand Trunk canal, two hours were formerly

required to effect a passage of little more than a mile and
a hull'. ' This place is so frequented,' observes the Baron
Dupin, in his ' Commercial Power of Great Britain,' ' that

at the moment when the passage begins, a file of boats a
mile long is often seen.' To prevent confusion, those going

towards Liverpool were allowed to pass in the morning
onlv. and those in the contrary direction in the evening.

Thfs tunnel, which was formed by Brindley, and was one

of the earliest works of the kind executed in this country,

P. C, No. 1598.

was commenced about the year 17CG. It is 2880 yards
long, 12 feet wide, and 9 feet high, and is in some parts as
much as 70 yards beneath the surface. It is lined with
a semicircular brick arch, and was completed for the
small sum of 3/. Ids. 8t/. per yard. Increased traffic

upon the canal having rendered it necessary either to con-
struct a new tunnel or to enlarge the old one, the former
alternative was adopted ; and in 1822 Telford was engaged
to superintend the work. The new tunnel, which runs
parallel with that of Brindley, is 2926 yards long, 14 feet
wide, and 16 feet high ; and, notwithstanding its greater
dimensions, it was executed in less than three years : the
original tunnel occupied eleven years. The new tunnel
has an iron towing-path, so supported as to allow the
water to play freely beneath it, which gives the advantage,
so far as the play of the waves is concerned, of a waterway
of the full width of the tunnel. It is perfectly straight,

and the light can be seen from end to end ; and so agree-
able is the travelling through it, that one of the bargemen
said, after passing it, that lie wished it extended all the
way to Manchester.
Although in some cases the adoption of a tunnel on a

line of railway or canal may be decided by the necessity of
non-interference with property on the surface, it is more
generally a question of expediency, which involves the
consideration of many important points, among which the
nature of the ground is one of the first. The ground
should be examined by numerous borings, because sudden
breaks or faults in the strata, which may occasion great
difficulty and expense in tunnelling, may otherwise escape
notice. The Kilsby tunnel, on the London and Birming-
ham railway, presents a case in point ; the trial shafts hav-
ing been accidentally sunk just beyond the limits of a bed
of sand and gravel, so full of water as to resemble a quick-
sand, which occasioned so much difficulty, that the con-
tractors had to relinquish the work, which had been let for

99,000/., but ultimately cost upwards of 320,000/., or
about 133/. per yard. If the first small borings appear sa-

tisfactory, shafts of at least four feet diameter should be
sunk along the line of the tunnel, down to its extreme
depth ; and the quantity of water which appears in these
shafts in a given time be noted, in order to ascertain, as
nearly as possible, what draining power is requisite. If
the trial shafts be judiciously placed, they may subsequently
be used as working shafts, which will render the expense
of forming them of large diameter immaterial. When the
quantity of water and the nature of the strata have been
thus tested, the engineer possesses data for calculating the
comparative cost of a tunnel and an open cutting, in doing
which it is necessary to consider the adjoining works of the
line. If embankments be required within a reasonable
distance of the proposed tunnel, it may become a question
whether it will be most economical to make a cutting, and
to carry the excavated earth to the embankment, or to

adopt a tunnel, and to obtain the required quantity of earth
for the embankment from side-cutting, or in any other way.
Sometimes it may be necessary to deposit the material
taken out of the tunnel in spoil-banks, in which case the
power of obtaining sites for them, and of making convenient
temporary roads or tramways for the removal of the earth,

must be considered in selecting the positions for the work-
ing shafts. These are only a few of the points to be con-
sidered in estimating the expense of a tunnel, among the

less prominent of which is the probability of being called

upon for damages owing to the intersection of springs,

wliich may occasion mischief at a great distance. Cases
have occurred in which the water has been drawn from
wells a mile from the tunnel. This evil may often be re-

medied by sinking the wells to a greater depth, but in

some cases it is better to otter compensation at once.

The cost of the actual making of the tunnel varies very
greatly, according to the nature of the ground and the
amount of brickwork required. Lecount, in the interest-

ing practical article ' Tunnel ' in the seventh edition of the
' Encyclopaedia Britannica,' states that many of the old

canal tunnels were made for less than 41. per lineal yard,

and that railway tunnels of the ordinary dimensions vary

from about 20/. per yard, in sandstone rock, which is at

once easy to excavate, and able to stand without any lining

of brickwork or masonry, up to from 100/. to 140<. per

yard in very loose bad ground, such as a quicksand, which
may require a lining of brickwork twenty-seven inches

thick. The cost of the Thames Tunnel, according to the

Vol. XXV.—3 B
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tame authority, has been about 12001. per yard ; but in this

case, in addition to the unparalleled difficulties attending

the excavation, the amount of brickwork is much greater

than in ordinary tunnels, and there are two arches, each of

which may be considered a distinct tunnel.

Rocky strata, if the stone be of a nature to work freely,

are usually the cheapest for tunnelling, owing to the

absence of lining, and the power of saving labour by the

use of gunpowder, in the extraordinary tunnels and rock

excavations at Bishopton, on the Glasgow, Paisley, and
Greenock railway, 314 tons of gunpowder were used in a
length of 2300 yards in hard whinstone, some veins of

which were so hard that the rate of progress at each lace

of the excavation varied from three feet six inches to six

inches only per diem. The Box tunnel, on the Great

Western railway, passes for a considerable distance

through strata of Bath freestone, geologically termed the

great oolite formation, and presents some features worthy

of notice. Reports having been circulated, since the open-

ing of the railway, that this tunnel was unsafe, Major-

caeneral Pasley was deputed by the Board of Trade to ex-

amine it, and from his report, dated August 12, 1842, the

following particulars are derived :—The tunnel occurs

on a gradient or inclination of 1 in 100, ascending from
west to east, while the natural dip of the oolitic strata

is about the same in the opposite direction : they are

nearly horizontal in a direction from north to south,

or transverse to that of the tunnel. The strata vary in

thickness from 2* to 4 feet and upwards, and are inter-

sected by vertical fissures, of trifling width, but of con-

siderable height ; the direction of which is generally at

right angles with that of the tunnel, but in some cases

obliquely across it. These fissures bad occasioned some
alarm ; but the minute examination to which they were
subjected led Pasley to report that he considered the rock

sufficiently solid, as it everywhere emitted a clear sharp
sound when struck with a hammer or an iron rod, while,

had it been dangerous, the sound would have been hollow
and dull. The examination of neighbouring quarries in

the same strata, in which such fissures exist in greater

numbers and in more hazardous situations, confirmed his

opinion of the safety of the tunnel. The eastern end of

the tunnel is, for a short distance, lined with masonry

;

beyond which, for about half a mile, the. excavation is left

without any support from masonry or brickwork, its ex-
treme width being, in this part, 30 feet, and its height
varying from 30 to 40 feet, in order to avoid finishing

above in any stratum of doubtful character, which, though
sufficiently strong in the sides, might not be so trustworthy
as a roof. The sides of the excavation are cut in the form
of an oblong elliptical or nearly a Gothic arch ; but the
uppermost bed of oolite, which farms the roof of the tunnel,
has not been completed in that form, but has, for greater
strength, been left flat for a width of two or three feet

;

and in order to avoid the risk of exfoliation which would
have attended the cutting of the edges of the strata to a
thin wedge shape, had the curved line of the tunnel been
continued unbroken where it intersects them in the sides of
the roof, they are cut in the form of steps, each stratum
presenting a thick blunt edge ; so that, in the words of
Pasley'» report, ' the upper strata of the oolite being sup-
ported by those below them, beyond which they each suc-

cessively project in a moderate degree, like corbels in ar-

chitecture, the whole enter into that sort of combination
swhich has the strength of an arch without its form

;
pro-

vided that the vertical fissures do not cut through them
longitudinally,' of which no symptom was apparent. The
remaining portion of the Box tunnel, passing in the cen-
tre through beds of fullers' earth and clay below the great
oolite formation, and towards the western extremity
through the interior oolite, is arched over with brickwork,
varying in thickness from four to seven concentric half-

brick rings, and at the western entrance containing nine
such rings. An inverted arch is introduced excepting
where the oolite forms the foundation or bottom of the
tunnel ; and in some parts a portion of the side walls has
been formed of the inferior oolite, unprotected by brick-
work, although it has not in any instance been trusted for
the roof. The judicious adoption of such changes in the
amount of masonry forms an important part of the duty of
the engineer, and is essential to the construction of tunnels
at a moderate expense, although it may occasionally lead
to failure, as in the vase of the Summit tunnel at Little-

borough, on the Manchester and Leeds railway, where, is

passing through a stratum of blue shale, the in%«rt had

been discontinued for a short distance ; but the shale, t.
-

though apparently hard and firm, was so affected by t.«

atmosphere as to soften and yield under the preww< ..'

the sides, rendering it necessary subsequently to p».t is j

strong invert of masonry.
Tunnelling ill clay is frequently attended with fonnidt

ble difficulties which render it very expensive. It i», »h»u
tough, a difficult material to remove, blasting being of tw

use, and spades and pickaxes being almost inapphcahl*

Lecount states that in such cases hatchets rosy be used w
advantage, but that cross-cut saws answer best. TU
Primrose Hill tunnel, on the London and BirmingUic
railway, passing through the London Clay, is an exjunyit

of the difficulties of such a material. The enpnetrv,

warned by the failure of the tunnel attempted some \tir»

before through the same material at Highgate, on what j
now called the Archway road, which fell in owing to thr

insufficiency of the brick lining, adopted unusual precau-

tions in the first instance, excavating only nine feet a
advance of the brickwork, and supporting the clay by it.;,

strong timbering until the arching was complete. Owmj:
however to the extraordinary mobility of the moist cU>
the pressure upon the brickwork was so great as to squetzi

the mortar from the joints, and to bring the inner cdg«» -s

the bricks in contact. The evil was augmented by ti*

form of the bricks, which, according to the custom in acJ

near London, were made with hollow surfaces, and »trt

consequently unfit to bear great pressure, because ti»»:

edges only could come in contact. The result wu,
stated in Lecount's ' History of the Railway connective
London and Birmingham,' pp. 32, 33, that ' by degree* tf*

bricks were grinding to dust, and the dimensions of U>=

tunnel insensibly, but irresistibly, contracting.' This difi-

culty was overcome by the use of very hard bricks laid i*

Roman cement, which, by setting hand before the utrm.
pressure became so great as to force the bricks into acta**

contact, enabled the whole surface of the brick, instead •=

its edges only, to resist the pressure. The thickness of th*

brickwork was also increased, so that in most parts of tin-

tunnel it amounts to twenty-seven inches. The occurrvac\

of a similar material in the line of the Fareham tunnel.
the Gosport branch railway, occasioned great expense, an
produced a slip of the superincumbent earth which kvtw
away about forty yards in length of the brick arcbin:
although it was of the unusual thickness of three feel.

Tunnels formed through chalk are often impeded I
>

faults or cavities filled with wet gravel or sand, which po
a flood of semifluid matter into the excavation as aoun
they are cut into. The irruption of such loose matv-ria •

as well as of water alone, has in many cases occa»4w..
difficulties almost insurmountable. In the Watford tunnel,
on the London and Birmingham railway, which pas*.-
through the upper chalk formation, where it is covers!
with a thick irregular bed of gravel, such breaks nee*
sioned great inconvenience. The chalk had ocouiotu;
fissures, sometimes as much as one hundred feet il<t

.

filled with clean gravel, ' which,' observes Lecount
tort/, &c, p. 114), ' when worked into, rushed down
such violence, as to plough the walls of the tunnel a* _

bullets had been shot against it.' Such an accident,
occurring at the foot of one of the working shafts, ovr:
whelmed ten men who were at work in the tunnel, a- !

led to the construction of the large ventilating shall ki:
the centre of the tunnel, which occupies the site of Ihr
cavity. Loose sand is perhaps the most difficult soil tbi^
can be met with in tunnelling, but it has been in se\c-..'

instances successfully passed through. In the tumi.-j o-
the Leicester and Swannington railway, one of the oarhr---
railway tunnels, a loose dry running sand was encountci :

for a distance of five hundred yards, in which it wa» tucr- -

sarytomake a wooden tunnel to support the soil wlni,
the brickwork was executed. When water occurs with tt>.

loose »oil the difficulty is still greater. This was the
in part of the Wapping tunnel at Liverpool, a portion <.<:

which fell in, to a depth of thirty feet from the surface
The Kilsby tunnel, before alluded to, is a more »trila<-.^
example of this kind of difficulty. Mr. Stephenson, ti.r
engineer, conquered this obstacle bv sinking >l-fK ;
little beside the line of the tunnel, for pumping om! tr
water, and so draining the sand until it was sufficient \
dry lor tunnelling. Theso shafts were sunk through the
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quicksand by means or wooden tubbing, and from them
Readings were driven to collect the water and to conduct
it to the pumps. Steam-engines were erected to work the
pomps, which were used incessantly for nine months
before the sand was dry enough to allow the work to pro-
ceed : during a great part of that time two thousand gal-
lons of water were removed per minute. When the work-
in? of the tunnel was recommenced, headings were driven
from the pumping shafts to the bottom of the working
shafts, by means of which the tunnel was freed from
water. The quicksand extends over about four hundred
and BRy yards of the length of the tunnel, and its bottom
dips to about six feet below the arch. On occasion of an
irruption of water in another part of the tunnel, in which
it was desirable to complete the arching of a portion
already executed, before it was possible to get rid of the
water, that object was effected by floating the men and
materials to the spot upon a raft. Water has been met
with in large quantities in several other tunnels. It flowed
so freely from fissures in the freestone rock through which
the Box tunnel is driven, that in November, 1837, the
steam-engine employed in pumping proved insufficient,

and the water rilled one division of the tunnel, and rose to
the height of fifty-six feet in the shaft, thereby suspending
the work until the following July, when the water was
overcome by means of a second engine, of fifty-horse

power. After another irruption in the same tunnel, the
water was pumped out at the rate of thirty-two thousand
hogsheads a day. The progress of the "Merstham and
several other tunnels has been stopped for a time in like

manner. In no case however has the irruption of water or

the badness of the ground proved so serious a difficulty as

in the Thames tunnel.

Short tunnels are occasionally excavated from the ends
Only, but those of considerable "length are usually formed
bv sinking vertical shafts, about nine feet in diameter,
down to the level of the tunnel, and excavating in each
direction from the bottom of each shaft, until the several
parties of workmen meet in the intermediate portions. By
This means the work can proceed at any required number
of points or faces, so as to bring the execution of the tun-
nel, whatever may be its length, within a moderate period
of lime. The accurate junction of these detached work-
ings is provided for in the following manner, of which our
Recount is condensed from the 'Encyclopaedia Britannica,'
where, in addition to every practical point relating to the
cons! ruction of tunnels, the necessary arrangements with
contractors and landowners are detailed very minutely :—
In setting out the tunnel, the engineer plants a transit-in-

strument in an observatory erected in the line of the
tunnel, supporting it on a pier insulated from the building
to prevent vibration. If a road happen to pass near the
tros< rvatory, the ground should be excavated round the
pier to a depth of from six to ten feet, according to the
traffic, for the same purpose. A distant mark should then
be selected in the line of the tunnel, and a fixed point
placed as an adjusting spot for the line of direction, which
point should be at a considerable distance. Intermediate
marks for the working and ventilating shafts may then be
set out correctly ; and as these shafts are sunk, the points

determined by the transit-instrument are carried down-
wards by carefully suspended plummets, which should be
of iron, and let down in buckets of water, or, which is

, in cups of mercury, to check vibration. When the
shafts are cleared out at" the bottom, other transit-instru-

ments may be placed in them, the plumb-line and transit

being kept as far apart as possible. The intersection of

ertical hairs in the transit with the plumb-line will

then enable the engineer properly to set out the work.

By these means junctions are effected between the several

ings, or shifts, with surprising accuracy. In a length

of 1520 feet between two shafts of the Box tunnel,

which has a slope of 1 in 100, the junction of the two
shifts was perfect in point of level, and did not deviate

more than an inch and a quarter in any place at the

sides. Even in curved tunnels, although the difficulty is

merea=cd, great exactness is attainable. In those on the

Glasgow and Greenock railway at Bishopton, the deviation

from perfect correctness nowhere exceeded two inches.

The number of working shafts in a given length of tun-

nel is determined by the nature of the ground and the time

allowed for excavation. They should lie so near together

H to allow the tunnel to be excavated and lined, if brick-

work be requisite, for a length equal to one -hair of the dis-

tance between two shafts, at least two months before the
time appointed for the completion of the tunnel ; that
time being desirable to allow for accidents, for building
the tunnel-fronts, ballasting and laying the railway, &c.
The shafts are usually nine feet diameter in the clear, and
lined with brickwork nine inches thick, laid in cement ; all

the bricks being laid t& headers, or with their ends towards
Hie centre of the shaft; but the substance of the brick-

work must vary with circumstances, and engineers are by
no means uniform as to the dimensions of their shalts.

Those of the Box tunnel are mostly 25 feet in diameter,
while some tunnels have been excavated with shafts of
only three or four feet. Down to a depth or 50 or CO feet

the earth may be removed by means of a simple roller or
winch worked by two men ; and when the depth is greater
a horse-gin may be erected to draw up the loaded skips or
buckets. The depth at which the horse-gin becomes pre-
ferable is however dependent in some degree upon Hie
nature of the strata to be excavated ; because when they
are hard, the men above may have to wait occasionally for

the coming up or the skip ; and it is better to have only
two men at a stand-still instead or a horse, a horse-boy.
and a banksman or skip-lander. The roll or winch is, at

the commencement of the shaft, supported by four bars or

cills laid across each other on the ground ; and the exca-
vation is continued until the earth exhibits signs of weak-
ness. A wooden curb or ring about three inches thick,

and as wide as the brick lining is to be, is then laid in, and
upon this the brickwork is laid. When the lining of this

portion of the shaft, which is frequently but half a brick,

or four inches and a hair in thickness, is completed, the
excavation is recommenced, and is carried down in a ver-
tical line even with the inner surface or the brickwork,
which is then supported by the earth left under the curb,
which may be further supported if necessary by diagonal
timber props. When the excavation has been carried so
much deeper that the ground again appears weak, a second
curb is inserted in a groove cut in the earth, and the ground
between the two curbs is divided into four, six, or eight
vertical masses, or which one or two are removed to a
depth equal to the thickness of the brickwork. The wall is

then built up in its place, and a farther portion or earth is

removed, and so on until the lining is complete. W hen
the shaft is carried down to the lull depth, the miners
begin to excavate laterally by forming a heading or drift-

way along the level of the upper part of the tunnel. Some-
times such a drift is formed throughout the whole length

of the tunnel before any part is opened out to the full size
;

but in other cases it is made in short portions, little exceed-
ing the lengths in which the excavation of the tunnel itself

is carried on, which may vary, according to the ground,

rrom three to fifteen feet. In the former case the driftway,

which is about four feet wide and five feet high, affords a
satisfactory test of the strata to be passed through, and or

the probable quantity or water to be met with, for which it

may in some cases serve as an adit or drain ; and for these

reasons such a heading is occasionally formed before letting

the contracts for the tunnelling.

In addition to the working shafts, the contractor is usu-
ally allowed to sink any number of small air-shafts of three

or four feet diameter, as may be necessary to prevent the

accumulation of foul air in the workings of the tunnel

;

provided that no such shaft shall open into a public road,

or be within fifty feet of a working shaft. These are formed
in a similar manner to the working shafts, and both are

finished at their lower ends by resting upon a cast-iron

curb or ring imbedded in the masonry of the root of the

tunnel, and at the upper ends, after the works are com-
pleted, by building them about ten feet above the surface,

and coping them with stone. In very long tunnels one or

more large shafts are desirable for the purpose or ventila-

tion, and also to admit light, so as in some degree to lessen

their gloom. In the Kilsbv tunnel, which is between a
mile and a quarter and a mile and a half long, there are

two such ventilating shalts, 60 feet in diameter and about
100 and 132 feet deep respectively. These were built from
the top downwards, in the manner above described, in por-

tions ten feet deep, and from six to twelve feet wide. Le-

count gives the following directions for the brickwork of

such a shaft, if made in unfavourable ground :—The tunnel

itself at the point of intersection should be of stone. The
lower part of the sliaft, to the height or 46 feet, should be
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throe feet thick ; the next 17 feet, two feet eight inches
thick ; the next portion of the like extent, two feet three
inches; and the uppermost 1(J feet, one foot ten inches.

The bricks should be laid in alternate courses of headers
and stretchers, and each brick should be well flushed up.
The top may be finished with a stone coping and an iron

railing, and protected by an outer fence wall, to prevent
the risk of any thing being thrown down the shaft either

by accident or design. In some tunnels a large oblong
excavation, called an eye, is introduced in lieu of a circular

ventilating shaft. In the Bishoplon tunnel there is such
an eye 300 feet long ; and there are two similar openings
in the Glasgow tunnel of the Edinburgh and Glasgow rail-

way.
After the completion of the driftway, either through the

tunnel or to the length of a single stage only, the miners
excavate the tunnel to its full dimensions ; beginning by
cutting downwards, and propping up the earth with tim-

bers as they proceed ; those which support the roof being
at such an elevation as to allow the centering to be set up
and the brick arching to be built beneath them. The bars

which immediately support the earth, extending from the
top or outside of the completed brickwork to a framework
placed against the face of the excavation, are called side-

bars, and are in favourable earth required at the upper
part of the tunnel only ; but in bad ground they are re-

quired sometimes as low as the springing of the inverted
arch which forms the bottom of the tunnel. When a com-
plete brick lining is required, the invert is the part first

built, and it is completed by a course of stone laid along
each side, at the point where the side walls spring from it.

These courses of stone, which are marked a, a, a, a, in the
subjoined cuts. Figs. 1 and 2, consist of blocks about three

feet long, well bedded in mortar, upon a few courses of
brickwork laid as a footing. The side walls are next raised,

with such a batter or curvature as may enable them best to

sustain the pressure of the external earth ; and when they
are raised to the level of the springing of the arch, beams
of wood, called cills, are laid across the tunnel and built in

with the brickwork. Upon these cills the trusses of the
centering are set up, and adjusted with wedges to the
proper height. Laggins, or pieces of wood stretching lon-

gitudinally from one centering to another, are then added,
and upon these the bricks are laid. In some cases the cills

are supported upon trestles, instead of being built into the
walls ; and where this is not the case, the holes left in the
masonry must, after the removal of the cills, be carefully
filled up. The excavation should always be made as nearly
as possible of the size and shape of the intended masonry

;

ana as the building proceeds, every cavity left outside the
brickwork should be carefully filled up. Well pounded
clay may for this purpose be rammed under the invert, and
almost any other material may be used for the sides and
roof. The ramming of the sides may be performed after

the laying of every second course of brickwork, and that
above the arch as frequently as convenient. The timbers
used to support the superincumbent earth are in most cases
removed as soon as the arch is completed ; but in very
bad ground it is sometimes necessary to leave them im-
bedded in the earth. When the work has proceeded so far
that the excavations from the two adjoining shafts are
within about fifty yards of each other, if no driftway have
been previously made through the tunnel, it is advisable to
drive a~Iieading through the intervening earth, to insure a
perfect junction of the two shifts.

Many of the earlier tunnels were constructed with ver-
tical sides and a semicircular arch ; but it is now more
usual to have the sides curved or battered, the degree of
curvature, as well as the shape of the arch which forms
the roof, being varied according to the nature of the
ground, as sort semi-fluid ground will press much more
equally in every direction than strata of a harder and drier
character, and will therefore require a nearer approach to
the circular form. The annexed cuts represent two varie-
ties of form, the details of which are taken from the first

series of Brees's ' Railway Practice.' Fig. 1 is the form of
the Primrose Hill tunnel, in moveable London Clay. The
invert, which consists of three concentric half-brick rings,

is a curve of 25 feet radius ; the arch, of four half-brick
rings,* is struck with a radius of 11 feet 9 inches ; and the
sides are arcs of 27 feet C inches radius. The width of the

* As IWore stated. It *u found nccessw, Id mend parts of this tunne*, ts
(ncruu* lh* thickness of Uu brickoalW (rout IS to 1!/ inches.

tunnel is 21 feet 5 inches at the springing of tl« m\<r.,
and 24 feet 8 inches at the widest, part. The clear hei^h:
of the tunnel is 21 feet 8 inches, the remaining depth <.!

3 feet 4 inches being occupied by Uie ballasting, drain. .»

.

The side walls are 18 inches thick, like the arch wlut

.

constitutes the roof. Fig. 2, which represents the tratj-

verse section of the Linsdale and Kilsby tunnels, both us
the Birmingham railway, has an elliptical arch, corunstiru

of several circular arcs, of which the lower pair, extending
from the invert to the point marked b, are struck frun
radii of 42' feet 8 inches, the centres being upon an ht«->

zontal line 8 feet 4 inches above the springing of the in-

vert ; the portion from b to c has radii of 21 feet, the

centres being on the same horizontal line ; that from «• !••

d has radii of 14 feet 4^ inches ; and the crown of the arch
is a curve of 9 feet radius. In this case also the umr,
instead of being struck from c centre in the crown ai ih*
arch, has its centre some feet below it. The iutuxil

Fig. 1. Fig. 2.

height of this tunnel is, altogether, rather more than 27
feet, and its greatest width is 24 feet. These dimeiwou*
are rarely much exceeded on railways of the ordio&rt

gauge, where two tracks are provided for; and for a sinrlr

tiack perhaps 12 feet wide and 16 feet high may be taken
as an average. Both the invert and the arch should tx

built in half-brick rings, care being taken to put in the

proper number of bricks to each ring, that the bearuu-
may be uniform. In tunnels of the ordinary dimension*,
each ring should contain five more bricks than that imme-
diately within it. The side walls may be built in what t>

called English bond, consisting of alternate courses <.(

headers and stretchers. The bricks should always be ut

the best quality, and, when the form of the tunnel rexjuirt-»

it, moulded ot a taper shape. In the laying also care
requisite, and every brick should be bedded with a wooden
mallet, and the joints, if in mortar, well flushed up. The
thickness of the lining is regulated by the nature of the
ground, but Lecourt says that 27 inches at the top atsl

sides, and 18 in the invert, if laid in cement, will be suffi-

cient, even in a quicksand : there are however instances of
a thickness of 10 rings, or 45 inches. It is sometimes cua
sidered adviseable to lay the first or inner ting of the rout
without mortar, and then to grout it, by which uirau* at
equable pressure is insured.

A brick drain, built in Roman cement, with the juinu
left open for about half an inch to admit water from the
ballasting, should be laid along the centre of the tunnel;
and if the shafts let in water, it should be collected and
conducted down the inside of the arch by pipes. \V»Ur
should be excluded as much as possible during the build-
ing of the tunnel and shafts, by puddling with clay, or
such other means as the circumstances may dictate ;* but
whatever precautions may be used, water will frequently
percolate through the brickwork to a serious extent. At
the Chevet tunnel, near Wakefield, this inconvenience ha*
been remedied by lining the roof with sheet zinc. In the
Thames tunnel there is an interior lining of cement, he-
hind which channels are provided in the brickwork for the
passage of water. A remarkable instance of difficulty

arising from this cause occurs in the Beechwood tunnel,
302 yards long, upon the London and Birmingham railway.
It passes through alternate strata of rock and marl
abounding in springs; and, in the first winter after its

erection, a chemical action took place, which partially
destroyed many of the bricks. It was proposed to line
the arch with cement; but an apprehension was enter-
tained that it would not adhere, owing to the constant
dropping, and it was determined to apply an interior
lining ot brickwork, nine inches thick, and to cut chases in
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Hie old work, which, when closed in by the new nrch,
hi uld become so many drains, four inches and a half
square, to conduct the waler to the central drain or cul-
\iit. The tunnel was divided longitudinally by a tem-
porary partition, and the work was executed in one-half of
the tunnel at a time, without stopping the passage in the
other half. After executing as much as possible of the
brickwork in this way, a series of bearers was laid over-
head supporting a close flooring, on which the men stood
to complete the arch. The details of this curious opera-
tion, which was completed in forty days, in the latter end
of the year 1840, were fully detailed by Mr. T. M. Smith,
in a paper laid before the Institution of Civil Engineers.

In laying the roadway in a railway tunnel care should be
taken to avoid the use of any ballasting of a character
likely to retain water. The ballast is sometimes thrown
down the shafts on to an inclined plane at the bottom,
which conducts it in the right direction. In spreading it,

it -hould be well beaten down with wooden rammers, and
the blocks or sleepers should be bedded with great care.

As it is especially desirable to avoid all risk of accident in

;

travelling through tunnels, while their darkness might pre-
vent the immediate detection of any derangement of the
rail*, some engineers, for greater security, place the sleep-
— or points of support closer together in tunnels than on

parts of the line. The temperature being more uni-

than in the open air, renders it easy, with proper
, to provide more accurately than usual for alterations

n the length of the rails, by expansion and contraction.

Although, in the majority of cases occurring in railway
and canal practice, tunnels are constructed in the manner
just described, there are exceptions which require notice,

tunnelling near the side of a hill expense is occasionally
" by driving horizontal or nearly horizontal passages,

i are called galleries, from the face of the hill to the
of the tunnel, and removing the excavated earth

h them. The double tunnel through the Shakspere
near Dover, on the line of the South-Eastern rail-

', was constructed in this way. A benching or road
formed along the face of the cliff, to afford the means
ccesa for the workmen

;
and^he tunnel was excavated

means of seven galleries o^Riing in the face of the
iff, and inclining towards the sea at the rate of 1 in 176.

leir average length is about 400 feet ; their width six

and their height seven feet ; and the excavated chalk
as conveyed along them in small tram-waggons, and

tipped into the sea. There are also seven vertical shafts,

of six feet diameter, and of an average depth of 180 feet.

W tunnel consists of two arches or passages, 12 feet wide,

.ted by a wall of chalk 10 feet thick
;
they are about

t high to the springing of the arch, which is of a
ed or gothic form, and about 30 feet high in the cen-

; and each will when completed have a single track or
line of railway laid through it. The chalk of which the
cliff is composed is very hard, but consists in many places
of small detached masses, so that brick lining is required
for about two-thirds of the whole length. The arching
consists generally of three half-brick rings, and is strength-
ened at intervals of twelve feet by counter-forts, which
are carried up and stepped back, so as to sustain the
weight of any flat beds of chalk that appear of doubtful
stability.

Another variation from the ordinary process occurs in

those tunnels which are formed by means of an open cut-
ting, and subsequently covered in. Such are called open
tunnelt, and are sometimes preferred where the object of
the tunnel is to avoid the permanent severance of lands
rather than to penetrate ground too elevated for an open
culling. The snort, tunnel on the London and Birmingham
railway, at Kensall Green, was formed in this way. In
•neh cases the sides of the cutting are made nearly ver-

tical, and supported by timbers until the brickwork is ex-
I.

While the projects for some of the principal English
railways were before parliament, much discussion took
place relative to the ventilation and lighting of tunnels,
;'i"l to the effect which they might have upon the health
of persons riding through them. " Most of the objections
raised against tunnels during the period referred to are
now exploded, and some of them appear not a little ridi

prove highly detrimental to health ; that the noxious gases
emitted from the locomotive engines would accumulate,
and render the air irrcspirable ; and that the sudden tradi-
tions from light to darkness, and vice versd, would be very
injurious to the sight. The discomfort arising from these
evils, so far as they really exist, and from the deafening
noise of tunnel-travelling, are amply sufficient to give a
preference to an open cutting, when such a line is obtain-
able at moderate expense, but they by no means bear out
the predictions of the alarmists, some interesting experi-
ments made in the tunnel on the Leeds and Selby railway
are recorded in a paper by Mr. Walker 'On Ventilating
and Lighting Tunnels,' in the 'Transactions of the Institu-

tion of Civil Engineers,' vol. i., p. 95. While the tunnel
alluded to was in progress, it was determined to leave the
working shafts open, to promote ventilation and to admit
light. The former object was sufficiently attained to pre-
vent any serious inconvenience to passengers, but, so far
as the trains are concerned, little benefit is derived from
the light admitted by them, although attempts were made
to diffuse it by means of tin reflectors. The experiment
succeeded so far as to enable a person to read the larger
print in a newspaper advertisement in any part of the tun-
nel ; but it is stated that, owing to the rough and dirtv

state of the walls and the obliquity of the rays thrown upon
them, the rays reflected from them were too feeble to be
useful in a case of such sudden transition from the light of
day as that experienced by persons passing through with a
train. Reflectors would also be rendered useless during
the passage of a train by the quantity of steam emitted by
the engine. In order to settle the question as to the sup-
posed unhealthiness of tunnels, in February, 1837, Br.
Paris, Dr. Watson, Mr. W. Lawrence, lecturer on anatomy
and surgery, Mr. R. Phillips, lecturer on chemistry, and
Mr. Lucas, surgeon, were requested to visit and report
upon the Primrose Hill tunnel. Although the ventilation
was then imperfect, owing to the western extremity of the
tunnel being unfinished, and the steam was allowed to es-

cape from the engine for a space of twenty minutes, during
which it remained stationary in the tunnel, those gentle

men reported that for many feet above their heads the at-

mosphere remained clear, and apparently unaffected by
steam or effluvia of any kind, and that neither damp
nor cold was perceptible. They further express their opi-
nion ' that the dangers incurred in passing through well-

constmcted tunnels are no greater than those incurred in

ordinary travelling upon an open railway or upon a turn-

pike-road ; and that the apprehensions 'which have been
expressed that such tunnels are likely to prove detrimental
to the health or inconvenient to the feelings of those who
go through them are perfectly groundless.' These opinions

are fully corroborated by the observations of Drs. Davy,
Williamson, and Reid, upon the Leeds and Selby railway

tunnel, which, as well as the report on the Primrose Hill

tunnel, were given in evidence before the Select Committee
of the House of Commons on the London and Brighton
Railways, in 1837- The objection arising from darkness
is obviated on the London and Birmingham and many
other railways by the use of lamps in the roofs of the car-

riages, which afford an agreeable though small degree of
light in the interior ; but on the Brighton railway and in a
few other cases the tunnels themselves are lighted by
gas-lamps attached to the side walls.

Mr. Booth, treasurer to the Liverpool and Manchester
Railway Company, contrived and patented a plan for ob-

viating some of the objections to railway tunnels, by
making, when practicable, two parallel passages, one for

each track, and giving to each a fall or inclination of not
less than ten or twelve feet in a mile, in the direction of

the traffic to pass through it. As the rails are usually

moist, in consequence of the humidity of the atmosphere,

the adhesion of the driving wheels is less than upon an
open line, and consequently it is desirable, in order to pre-

vent the risk of detention, that the trains should, in pass-

ing through a tunnel, be able to roll forward either wholly

or partially by the effect of gravity. This is the more de-

sirable from the circumstance that the darkness increases

the risk of accident. Another advantage of the plan is

that, in the event of an accident occurring upon one track,

the passage upon the other would remain unobstructed.

culous. It was urged by their opponents that the damp The gross amount of excavation need not be much greater

cold air common to all subterraneous excavations would than for a single tunnel for two tracks, and the increased
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space required for making the inclined approaches at each
end would not be considerable. A correspondent of the
' Railway Magazine' (vol. it., p. 219, 8vo series) states that a
similar proposition had been made some years previously by
Mr. W. D. Holmes, who proposed in many cases to dispense

with the locomotive engine, by giving such an inclination

to the tunnels as should admit of their being worked by
gravity alone.

To the above account of railway tunnels may be ap-
pended a list of the most important which have been con-
structed or are in progress in this country. The length is

taken, where practicable, from official documents, and in

all cases in which authorities differ, care has been exercised

in the selection of those most likely to be correct. The
transverse dimensions are not given, because in many cases

they could not be ascertained with certainty ; bnt where
not otherwise expressed the tunnels are wide enough for

two tracks. Those on the London and Birmingham rail-

way are generally 24 feet wide at the widest part, and
about 23 to 25 feet high above the rails ; and these dimen-
sions may be taken as a fair average. Some of the earlier

tunnels are less, especially in the height ; those on the

Cromford and High Peak, Leeds and Selby, and Liverpool

and Manchester railways, range from 16 to 18 feet high ;

and those on the Great Western railway are, in conse-

quence of the increased width of gauge, in most places

about 30 feet wide and 33 feet high within the brickwork.
The tunnels are arranged in order of length, and none of
less than a quarter of a mile are noticed.

Principal Railway Tunnels in Great Britain.

Summit tunnel on the Sheffield, Ashton-under-Lyne,
and Manchester Railway. In progress, intended for

a single track .....
Box tunnel, Great Western Railway
Littleborough or summit tunnel," Manchester and

Leeds Railway .....
Sapperton tunnel, Cheltenham and Great Western

Railway, projected ....
Kilsby tunnel, London and Birmingham Railway .

Wapping tunnel, Liverpool and Manchester Railway
Lime Street tunnel, Liverpool and Manchester Rail-

way ......
Clayton tunnel, London and Brighton Railway
Abbot's Clitf tunnel, South-Eastern {Dover) Railway.

In progress, about ....
Watford tunnel, London and Birmingham Railway
Merstham tunnel, London and Brighton Railway .

Leicester and Svvannington Railway tunnel, near
Leicester, upwards of

Clay Cross tunnel. North Midland Railway, about .

White Ball Hill tunnel, Bristol and Exeter Railway.
In progress, about ....

Bishop's Auckland and Weardale Railway tunnel.
In progress, about ....

Wickwar tunnel, Bristol and Gloucester Railway. In
progress, about. .....

Shakspere tunnel. South- Eastern Railway, about .

Primrose Hill tunnel, London and Birmingham Rail-
way ......

Glasgow tunnel, Edinburgh and Glasgow Railway 1'

Balcombe tunnel, London and Brighton Railway .

Bletchingley tunnel, South-Eastern Railway
Brislington tunnel, Great Western Railway, about
Saltwood tunnel, South-Eastern Railway. In pro-

gress, about .....
Edinburgh, Leith, and Newhaven Railway tunnel.

Projected, for a single track, about . .

Mil ford tunnel. North Midland Railway
Callander tunnel, Edinburgh and Glasgow Railway
Canterbury and WhiUtable Railway tunnel, near

Canterbury. Single traik
Fotiniog Railway tunnel. In progress
Bishopton tunnel, Glasgow, Paisley, and Greenock

Railway* .....
Leeds and Selby Railway tunnel, near Leeds
Martello tunnel, South-Eastern Railway. In progress

• Tliis tunn**' it ilm.lol, hy twn lnr:»e openinj;*. or Into three portions
of Kfi, nii<l yanli ri*«;\fliv..|y.

t Divided into two portions, of J^O anil 340 yards respectively, by an rye 100
yurd* long.

Yards.

5192
3227

28C9

2900
2423
2250

2230
2200

2000
1703
17S0

1700
1700

1470

1304

1320
1300

1250
1250
1122
1080
1050

1000

1000
830
830

822
780

7G0
700
C1G

Chevet or Roystone tunnel, North Midland Railway.
about . . . . . O'

Fareham tunnel, Gosport Branch Railway, about . l>>

Buxton tunnel, Cromford and High Peak Railway 5-:

Edinburgh and Dalkeith Railway tunnel . . ST.
Bristol and Gloucestershire Railway tunnel. Single

track* . . . . . .5.
Waller's Ash tunnel, London and Soulh-Westera

Railway, about . . . . •• «

Stowe Hill tunnel, London and Birmingham Railway 4»-

Patcham tunnel, London and Brighton Railway . +-r

Groveley Lane tunnel, Birmingham and Gloucester
Railway, about . . . . VI

The Thame* Tunnel.—The idea of forming acomm uTu_-t

tion beneath the bed of anavigable river, where a fixed bade
wonld be inadmissible, appears to have originated fri«

the subterraneous excavations in the coal-districts of \\-.

north of England, where there are excavation* trteofc.
under the rivers Tyne and Wear. Perceiving lruta tbr*

the practicability of such a scheme, an engineer nian
Dodu proposed, many years since, to form a Kub»<rt*f»ev

passage or tunnel between the towns of North and 'teer

Shields ; and, subsequently, a similar tunnel beneath *V
Thames, from Gravesend to Tilbury. Neither of tt»~

schemes was carried into effect ; but the latter wars <

tioned by parliament, and the works were actually
menced, about the end of the last century. They were
abandoned ; but in 1804 another tunnel was cominniD
also under the authority of an act of parliament, a h**

"

below the site of the present tunnel. A shaft was sunk •

the Rotherhithe side of the river to a depth of 76 feet, ar«

from it a small driftway, about 5 feet high, 3 feet wid-

at the bottom, and 2 feet 6 inches wide at the top. ».
excavated in the line of the proposed tunnel, for adiaiarn
of about 1000 feet ; when, although within 150 feet of tT

opposite shore, the undertaking was abandoned, it br -

considered impossible to conquer the difficulties oecsMrrv
by the repeated influx of sand and water. In 1823 suu<*--

Elan was brought forward by Mr. (now Sir) Isamhard Mi :

irunel, in which it was opposed to form at once, with-

a preliminary driftway hKe that before attempted, an t \

cavation of sufficient size to contain two distinct archwit
each large enough to have a single carriage-way snA
footpath. He proposed to effect this object by mean* r,

framework, or shield, which should support the face oi
••

excavation; and allow the earth to be removed on rr

points simultaneously, without exposing any considi n.

portion in an unsupported state ; an idea suggested, it .

said, by the operations of the destructive worm called ••

teredo, which bores its way into the hardest wood. P. -

liamentary sanction having been obtained by the promo*r-

of the scheme, operations were commenced early in \HS
by the construction of a shaft 50 feet in diameter, at a
tance of 150 feet from the Rotherhithe side of the mer. t

a point about two miles below London Bridge. The
was built on the surface to the height of 42 feet, the tn-i
work being 3 feet thick, and laid on a ring of east-tr. -

with a chisel-shaped edge projecting downward* from r.

outer extremity. Iron-rods were passed up through
brickwork from this foundation-ring tb another plartd i

-

the top of the shaft ; and the brickwork, which was laid <-

cement, was further bound together by timber-hoops hi
an inch thick. This cylinder of brickwork was then tr*
dually sunk into the earth by the excavation of tl»e rro»T
within it, which was drawn out by a steam-engine mount.

r

on the top. In this way the shall was passed through •

bed of wet sand and gravel 20 feet deep, which had oct-.

sioned much difficulty in the sinking or the shaft for t*

driftway previously attempted, and was sunk until i*.

upper extremity was about on a level with the ground, a:-,

the lower at the level of the top of the intended tun-,
after which the brickwork was continued downwards to r*.

feet. A smaller shaft of 25 feet diameter, intended a* j

well or reservoir for water drawn out of the tunnel draiT. .

was sunk still deeper ; but at about 80 feet from the p."

face the ground suddenly gave way, and a quantity of sar.

and water was blown up. The excavation for the inn
was of an oblong square form, 38 feet wide and 22 feet i

inches high, presenting a sectional area of 83fl square fett

• To lie entitled hy the Uristol iud Gloucester Railway Compurr. taJ
Uw powers of tin.-'' act «il 1«3».
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or more than sixty times that of the drift previously at-

tempted
; and in order to leave a sufficient depth of ground

above the brickwork in the middle of the river, it was
formed with a declivity of 2 feet 3 inches in 100 feet.

The shield by which the excavation was effected consisted
of twelve massive frames of iron, of the form represented
in Fig. 3, placed side by side, and capable of being slid

forward for a short distance independently of each other.

Fig. 3.

The whole apparatus maybe compared to a massive coffer-

dam laid on its side, and eapable of being moved forward
the action of screws abutting against the end of the

npleted brickwork, which followed it up closely. This
shown in Fig. 4, which represents a longitudinal section
the tunnel, illustrative of the mode of carrying on the
rks.

The flat solus at the bottom of the shield supplied a 'firm

base, which misht be readily slid forward, and the top and
sides were securely closed in by flat plates, which, being
supported by massive framing, and fitting close to the
bric kwork, effectually prevented the falling in of the soft

Each frame of the shield consisted of three stories,

which formed a cell large enough for one man to

i conveniently ; and the front of every cell was pro-

I by a series of narrow poling-boards, each of which
arately held in iU place by an apparatus which

allowed of its being fixed either on a vertical line even
with the face of the shield, or a few inches in advance of
such line. The miner commenced by removing the uppei
poling-board in his division of the shield, and excavating
the small portion of earth thus exposed, to the depth of
about six inches; he then replaced the poling-board,
causing it to press, by means of jack-screws, against the
face of the excavation, and removed the second board,
thus exposing a fresh portion of earth for removal. When
all the poling-boards in one frame of the shield had been
thus advanced six inches, the frame itself was pushed for-

ward, and the same series of operations was repeated.
The several frames or divisions of the shield were thus al-

ternately moved forward, by slow mid cautious steps, and
closely followed by a solid mass of brickwork, enclosing
two arched passages 16 feet 4 inches in height from the
invert to the crown of the arch, and 13 feet SJ inches span
at the springing of the arch. The arch, the invert, and
the curved side-walls are laid in concentric rings ; and the
total thickness of the brickwork at the thinnest points, or
those at which the inclosed arches approach nearest to the
boundary of the rectangular mass of brickwork, is 3 feet.

A solid wall, 3 feet 6 inches thick at the top, and 4 feet at
the bottom, was built between the arches ; and, as the
work proceeded, a scries of small transverse arches, form-
ing openings from one tunnel to the other, were cut
through it. One of these arches is shown in Fig. 4, which
also represents the moveable scaffold that followed the
shield, for the use of the workmen employed in building
the tunnel. The whole of the brickwork is laid in Roman
cement, and each archway is, or will be, finished with a
lining of cement, a carriage-road, and a narrow footpath
adjoining the central wall. A brick drain is laid down
from the centre or lowest point of the tunnel to the Rolher-
hithe shaft, by means of which any water that percolates
through the brickwork may be removed. The water from
the remaining half of the tunnel flows into the drain,

owing to the inclination of the roadway.
The excavation of the tunnel was commenced in January,

182G, in a stratum of clay ; but, before a month had elapsed,

great difficulties were experienced from cutting into a
break, or fault, filled with sand and gravel. Notwith-
standing this obstacle, which was passed through after

thirty-two days of anxious labour, 300 feet of the tunnel
were completed in the first year. Moist clay was occasion-
ally forced through the shield, and cavities in the bed of

the river were repeatedly filled with bags of clay, to pre-
vent the water from breaking through. The nature of the
ground is indicated by the circumstance of a shovel and
hammer, which had been accidentally left in the river du-
ring an examination with the diving-bell, being subse-

quently found in a mass of loose earth which broke into

the tunnel, they having descended eighteen feet through
the earth. The works were further continued until the

18th of May, 1827, when the river broke in with such vio-

lence as to wear the brickwork at the entrance of the tun-

nel to about one-half of its original thickness. No lives

were lost on this occasion, nor did the finished part of the

tunnel suffer any material injury. The cavity m the bed
of the river having been filled up, and the tunnel pumped
dry, the works were recommenced under circumstances of

extraordinary difficulty and danger, arising from bursts of

earth, water, and inflammable gases ; but in the following

January another irruption of the river stopped the works,

overwhelmed some of the miners, and led to an apprehen-

sion, on the part of many, that the tunnel could never he
completed. The new fissure was stopped by about 4000
tons of soil, and the tunnel was again freed from water

;

but, owing to the exhaustion of the Company's funds, the

works were not recommenced until January, 1835, when,
after repeated applications. Government agreed to advance

money for their completion. A new shield was substi-

tuted for that injured by the irruption, and since that time

the tunnel has advanced steadily to completion, although

sometimes the excavation has proceeded at the rate of

only a few inches per week, and three more irruptions of

the river have taken place. As the tunnel approached the

Wapping shore, a shaft was commenced on that side of

the nver, similar to that at Rotherhithe ; and on the 13th

of August, 1841, Sir I. M. Brunei passed from this shaft

into the tunnel along a small driftway. The excavation

has since been completed, and now (December, 1842) no-

Digitized byGoo



TUP 376 TUP
thine is required beyond the completion of the permanent

staircases in the Rotherhithe shaft to prepare the tunnel

tor use by foot-passengers. The approaches for carriages,

which are proposed to be by spiral roads formed round the

sides of shafts, or circular excavations, 200 feet in dia-

meter, are not yet commenced. The tunnel is 1200 feet

long between the two shafts ; and it is expected that the

total cost of its formation, with the approaches, will be

between 600,000/. and 700,000/., which is far less than the

cost of the modem metropolitan bridges. A detailed ac-

count of the progress of the undertaking is given in

Knieht s ' London,* vol. iii., No. 54.

TUNSTALL, JAMES, D.D., was born about the year

1710, and educated at St. John's College, Cambridge, of

which he afterwards became a fellow and tutor. In 1739

he obtained the rectory of Sturmer in Essex, and two

years later he was appointed chaplain to Potter, archbishop

of Canterbury. In 1744 the University of Cambridge con-

ferred upon him the degree of D.D. After having held

the office of chaplain for several years, he received from

the archbishop the rectory of Great Chart in Kent, and the

vicarage of Nlinster in the Isle of Thanet. He resigned

both places in 1757 for the more lucrative vicarage of

Rochdale in Lancashire, which was given him by Arch-

bishop Hutton, to whom he was related by marriage. He
remained here until his death, on the 28th of March, 1772,

although he was from the first much disappointed in the

expectations which he had entertained concerning his posi-

tion at Rochdale. This disappointment, together with

various troubles in his family, is Delieved to have hastened

his death.
Dr. Tunstall was a man of a most amiable and humble

character ; when he left the place of chaplain to the arch-

bishop of Canterbury it was said of him, that of all the

humble men that had ever held that office, he was the

only one that remained humble when he left it. He was
a scholar of considerable ability, although he has not done

much. But there are some points which he has settled.

The work to which we allude is his letter to Dr. Middleton.
' Epistola ad Virum eruditum C. Middleton,' Cambridge,

1741, 8vo. In this letter he questions the genuineness ol

the collection of the epistles Detween Cicero and Brutus,

entitled ' Epistolae ad Brutum,' which Middleton had

made use of without any doubts as to their genuineness,

while, according to the opinion of Dr. Tunstall, he hail

not paid sufficient attention to Cicero's letters addressed to

his brother Quintus and to Atticus. His views respecting the

doubtful character of the correspondence between Cicero

and Brutus were further developed in an English essay,
4 Observations on the present Collection of Epistles between

Cicero and Brutus.' These two dissertations have so far

• settled the question respecting the authenticity of those

epistles, that all the subsequent editors of Cicero have re-

garded them at least as very doubtful. The other works of

Dr. Tunstall are of a theological or theologico-political

character :—1, ' A Sermon before the House of Commons,'
May 29, 1746, 4to. ; 2, 'A Vindication of the Power of the

State to prohibit Clandestine Marriages,' 1755, 8yo.

;

3, ' Marriage in Society stated, with some Considerations

on Government ;' 4, ' Academica, Part the First, con-

taining Discourses upon Natural and Revealed Reli-

gion, a Concio and a Thesis.' The second part of this

work did not appear during the author's lifetime ; but
it is generally believed that the ' Lectures on Natural and
Revealed Religion,' which were edited after his death

by his brother-in-law, the Rev. Mr. Dodsworth, were

intended by the author to form part the second of

hia ' Academica.' In the British Museum there exists a
collection of letters forming the correspondence between
Tunstall and the earl of Oxford, in the vears 1738 and 1739,

on the subject of Ducket's atheistical letters.

(Nichols, Anecdote* of Literature ; Aikin, General Bio-
graphy.)
TUPAIA, Sir T. Stamford Raffles's name for a genus of

mammals which Dr. Horsfield places among Cuvjer's In-

sectivorous Camassiers, the Ferte of Linnaeus, and the
Faleulata of Illiger.

Generic Character.—Head oblong, depressed. Snout
long, equally attenuated ; nostrils lateral, semilunar. Eyes
very large and rather prominent. Ears large and oblong.

Body cylindrical, covered with close fur and soft hairs.

Tail longer than the body, linear, compressed. Feet planti-

grade and pentadactyle, the soles naked, the toe*

pressed, and the claws falcular.

Head of Tupaia tan*

a, prolle ; b, wan bom abow,

nat. die.

(Huratteld.)

Dental formula:—incisors, 6'

2 , 14
canines, = ; molar*, -

r

Teeth of Tupaia Javaniea.

<t, upper jaw : in thb view the animal ia auppoanl to be laid on n* hark,

and the spectator to be looking down on the upper Jaw. 6. lower Jaw «an
from above. (HorsfleM.)

Dr. Horsfield (Zoological Researches in Java) states that

in the Malayan language the name of Tupai is a general

term for various small animals which have the external

form and agility of the squirrel ; while each different

species, agreeably to the observations of the natives of thr

islands of the Eastern Archipelago, where these animal-

are found, is distinguished by a particular epithet. Thu»
two small animals which, according to Dr. Horsfield *

classification, belong to the genus above described, are. ht

says, denominated Tupai Press and Tupai Tana ; whilr

several other animals belonging to the genus Sciurus art-

denominated Tupai Jinjang, Tupai TanMrawa, Sec. Th<-

same author states that three species of Titpaia had bet-n

discovered when he wrote, two of which are native* ti

Sumatra, Penang, and Singa-pura, while the third has bren

found exclusively in Java, where it is distinguished by the

name of Bangsring or Sinsring.
Example, Tupaxa Javanica; Bangsring or Sinsring

of the Javanese.
Dr. Horsfield says that this species has the appearance

of a sprightly animal, a character with which its manner*,
as far as they are known, perfectly agree. ' Its body,' sat*

Dr. Horsfield, is graceful and handsomely formed, and its

limbs are slender and fitted for great agility : its size and
exterior habits so nearly resemble the individuals of that

family which Illiger has denominated animalia agilia. that,

on a superficial view, it has been considered to belong to

it. Our animal agrees with one of the most numerous sec-

tions of this family, the Squirrels, in the form of the body
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e proportional length of the extremities, the breadth of

e tail, and the faculty of carrying it on the back as a
but the succeeding details will show that its

and organization are essentially different.'

Dr. Horsfield then gives the following

Description.—The head is oblong, rather depressed, and
iually attenuated to a conical muzzle, which is

ewhat compressed laterally. The nose is obtuse and
ked. The nostrils are slightly curved, somewhat broader

the middle, and pierced Trom the sides. The upper jaw
rpasses the lower but little in length. From the upper

lip are protruded mustaches, consisting of numerous snort

slender hairs, and a few solitary bristles arise from the

cheeks and chin. The eyes are very large and prominent,

situated at an equal distance from the gape or opening
the jaws and from the crown of the head : the pupil is

ronlar, and the irides are dark. The ears offer some
•culiarities both in their disposition and form. They are

v xlernally provided with a large helix, which, being mar-
gined in the upper part, passes in an angle to the sides,

where a well-defined antinelix runs parallel to it, and
between both patches of short hairs are scattered without
regularity. The tragus is of moderate size and naked,

representing a scale, which is inflected in part over the
meatus nuditorius externus, and is calculated to cover it

entirely whenever the economy of the animal requires this

organ to be protected. The antitragus is naked, and
occupies a considerable portion of the auricular cavity.

The ears are situated far behind, near the commencement
at the neck, which is of moderate length, and differs but

le from the head in dimensions. The anterior extre-

ities are slender, and somewhat shorter than the posterior

:

latter are considerably more robust, and the thighs are

cular, and calculated for vigorous exertion. The feet

plantigrade, and the soles perfectly naked ; the tarsi

of the posterior extremities are considerably longer than
jse ol the anterior, and the manner in which the feet are

on the ground gives a peculiar character to the gait

ppearance of the animal. Each foot is provided
lve slender, compressed, distinct toes. The three

lediate toes have a similar disposition in both extre-

les ; the middle toe scarcely exceeds the lateral ones

, length. The small toe is shorter, and placed more pos-

iorly. The thumb is perfectly distinct, and moveable
a direction opposite to the others ; in the hind foot it is

" at a greater distance from the toes than in the fore

'-JT

llr.,1 of Tnpafc J^anica. (HortBeld.)

a, fore foot of Tiipain Javftnicn ; 6, himl foot of the same. (Hoitfield.)^

Dr. Horsfield further describes the claws as sharp, com-
pressed, and curved ; and, in comparison with those of

Oorrr and several other genera of this order, of considerable

P. C, No. 1599.

individually supported by
a small protuberance similar to that which is found in the
Tamii ; and the construction of the claws in the Bangsring
is adapted, he remarks, to the same food and habits as
those of the other species of Tupaia. The linear tail, of
the same length as the body, is compressed, with the hairs
spreading far on each side ; but, adds Dr. Horsfield, it is

less full and ornamental than in the squirrel. The fur of
the bangsring is close, silky, and delicate, with a few
longer, more rigid, and darker-coloured hairs dispersed
among the long and straight hairs closely applied to the
skin, with which the back, neck, sides, tail, and extremities
above are furnished. The upper parts are brown, slightly

diversified with grey of different shades ; the lower parts
dirty white, with a slight tint of greyish : the tail agrees
with the upper parts ; and the scapular line, which is

nearly an inch long, agrees with the neck.

Food, Habits, $c.— Die Bangsring fell under Dr. Hors-
field's observation during an early period of his researches
in Java. In traversing the province of Blambangan, in

1806, he discovered it in the extensive forests which almost
entirely cover the eastern extremity of the island ; and he
thinks that its range, though it may not be confined ex-
clusively to that prpvince, is extremely limited. From
the scanty information afforded by the natives, it would
seem that the bangsring lives on trees, and feeds ' on fruits

and nuts ;' but Dr. Horsfield observes that this intelligence

must be received with due limitation, and he refers to the
system of dentition as indicating that the bangsring is more
adapted to animal than vegetable food. Length from
extremity of nose to the root of the tail, 6 inches 5 lines ; of

tail 6 inches 5 lines.

Tupaia Jayanica. (Horaflelil.)

Sir Stamford Raffles states that, a tame Tupaia ferru
ginea was suffered to go about at perfect liberty, ranged
in freedom over the whole house, and never failed to pre-

sent himself on the breakfast and dinner table, where he

partook of fruit and milk. Dr. Horsfield also quotes an
extract from the ' Proceedings of the Asiatic Society,'

where it is stated that a living Tupaia ferruginea was
brought to Bengal by a medical gentleman ; it ran about
the house tame, but would not allow itself to be caught for

close inspection. Though at liberty to run out of doors

whenever it liked, it snowed no disposition to leave its

quarters, and evinced some attachment to the family ; for

whenever strangers entered the house it showed disquietude

and made a chattering noise. It gave no trouble in feed-

ing, for it was always on the search after insects, and its

favourite food seemed to be flies, crickets, grasshoppers,

and cockroaches.

Dr. Horsfield observes that although Tupaia has been
placed among the Insect ii-ora, its arrangement in a natural

system requires further consideration. It is necessary, he

remarks, for this purpose that we should be more fully

acquainted with its internal structure and with its habits

and manners than we are at present ; for although in cer-

tain characters it approaches near to the genera .Sorer and

Mygale [Sorkcid.b] among the Inscctivora [Carnivora],

yet in others it strongly resembles Tarsitis among the

Quadrumanes; and withal it is masked by the external

form and appearance of the Squirrel.

TUPINAMB1S. [Monitors.]
TUPISTRA, a genus of plants nearly allied to the na-

It has been so named from the

Vol.. XXV.—3 G
tural family of Smilaccae.
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Greek word tupis (rtnr/c), a mallet or hammer, on account

of the peculiar form of the flowers. The genus is little

known, but has sometimes been cultivated in our hothouses.

The flowers are densely spiked. Perianth corol-like, bell-

shaped. Stamens 6 to 8, inserted in the tube of the perianth.

Ovary subcylindrical, very small, 3-4 celled. Ovules 2 in

each cell. The species are found in the islands of the Indian

Ocean and in the hot and moist parts of India. They are

stemless, with a thick tuberous rhizoma, annulate from the

insertion of the bases of the leaves, the leaves are two-

rowed, peti,olate, oblong, lanceolate, nerved and striated,

with a central scape ; flowers of a dirty violet colour. T.

squalida, from Amboyna, is figured in Bot. Mag., t. 1655,

and Bot. Reg., t. 1223.

TURBARY, COMMON OF, is a right to dig turf in

another man's land, or in the lord's waste. This descrip-

tion of common right may be appendant or appurtenant to

a house, but not to land ; for the turfs dug in virtue of the

right are to be burnt in the house. The right is therefore

confined to such quantity as is sufficient for the consump-
tion of the house to which the common of turbary is ap-

pendant, and never extends to a right to dig turf for sale.

Where common of turbary is appurtenant to a house, it

-will pass by a grant of the house with the appurtenances.

(2 Rep. 37, Common.')
TURBINA'CEA, M. de Blainville's name for his sixth

family of Polythalamacea, including the genera Cibicides

and Rotalites, microscopic Foraminifera. For Lamarck's
Turbinacea, which might include M. d'Orbigny's Scissu-

rella, see Turbinid*.
We shall here shortly describe Scissurella.

Shell subglobose, umbilicated, with a spiral groove ter-

minating at the margin of the outer lip in a slit ; spire

short, aperture oval, modified by the last whorl ; outer lip

trenchant with a deep fissure near the spire.

The Scissurellee are small shells, and may be known from
Pleurotomaria by their short spire. Scissurella elatior, a
figure of which is given by Mr. G. B. Sowerby, Jun., in his

useful ' Conchological Manual,' may be taken as an example.
TURBINELLA. [Siphonostomata, vol. xxii., p. 52.]

TURBI'NIDJJ, a family of gastropodous mollusks.

Linnaeus placed his genus Turbo, in his last edition of
the ' Systema Naturae,' between Trochus and Helix, with
the foillowing characters :

—

Animal a Limax or Slug. Shell umvalve, spiral, so'id.

Aperture narrowed, orbiculate, entire :

And he divided the species into the following sections :

—

*

The Neritoidei, with the columnar margin of the
aperture flat and imperforate.

Four species, viz. Turbines obtusatus, neritoides, litto-

reus, and muricatus.

* *
The Solidi imperforate.

Thirteen species, viz. cimex, pullus, personatus, petho-
latus, cochins, chrysostomus, tectum persicum, pagodus,
calcar, rugosus, marmoratus, sarmaticus, and oleartus.

* * *
The Solidi with a perforated umbilicus.

Six species, viz. pica, sanguineus, argyrostomus, mar-
garitaceus, delpttinus, and distortus.

* * * *

The Cancellati.

Twelve species, viz. crenellus, thermalis, scalaris, cla-

thrus, ambiguus, crenatus, lactcus, striatulus, uva, corneus,

refiexus, and lincina.

*****
The Turrili properly so called.

Fifteen species, viz. imbricatus, replicatus, acutangulus,
duplicatus, exolctus, terebra, varicgatus, ungulinus, annu-
latus, bidens, perversus, muscorum, auriscalpium, politus,

and nautileus.

This congregation is somewhat heterogeneous, contain-
ing marine, land, and tresh-water testaceous mollusks, the
majority breathing by means of gills, but others pulmoni-
l'erous, and breathing atmospheric air only.

The Turbinacea of Lamarck belong to his first section of
Trachclipods, and constitute the last family of his phyti-

phagous or plant-eating Trachclipods, those, namely,
which in general have no proboscis, but a muzzle with two
jaws, and which appear to be simply herbivorous ;* those,

• But M« poM, FbuiueUo.

finally, whose shell offers at the base of its aperture i

notch directed backwards nor any canal whatever. A1
are marine shells, conoid or turriculate, and appear to tr

provided with an operculum. When one of these sheik a
placed on its base, its axis is always inclined more or lem.

and is never vertical. (Animaux sans Verthbrt*.)

Lamarck's Turbinacea consist of the genera Solano*
Rotella, Trochus, Monodonta, Turbo, Planaxis, Phao*-
nella, and Turritella.

The Sabots {Turbo, Linn.
-

) of Cuvier comprise the Sabrj,

properly so called (Turbo, Lam.) ; Pleurotomaria, of *h«fc
he considers the Scissurella of D'Orbigny living tpeon
S'urbinacka] ;

Turritklla, Lam. ; Scalaria, Lain . a&i

e terrestrial and fresh-water genera Cyclostoma, Lam-, at i

Vulvata, Mull.). [Trochid.*, ante, p. 267.]

Cuvier thus makes the Sabots (Turbo, Linn.) coraprt-

hend all the species which have a completely and r*5>-

larly turbinated shell with a mouth entirely round.
The Sabots properly so called (Turbo, Lam. i Cuvier de-

scribes as having a shell round or oval, thick, and with Uk
mouth completed on the side of the spire by the penulti-

mate whorl. The animal has, he tells us, two long tenta-

cles, with the eyes carried on pedicles at their externa.'

base, and on the sides of the foot membranous alse, whirs
are sometimes simple, sometimes fringed, sometime* fur-

nished with one or two filaments. It is to some of time,
he observes, that those stony and thick opercula retmrt-
able in collections belong, and which were once emplojtii
in medicine under the name of Unguis adoratus. Then
are some of them, he adds, umbilicated (Meleagris, Mom f

and others not umbilicated (Turbo, Montf.). (Reg*'
Animal.)
The Cricoslomata of M. de Blainville consist of U»

genera Turbo, Pleurotomarium, Delphinula, TumielU.
Proto, Scalaria, Vermelus, Siliquaria, Magilus, ValraUi,

Cyclostoma, and Paludina.
M. de Blainville thus defines the genus Turbo, Linn. —
Animal slightly variable, rather however with referent*

to the form and proportion of certain external parts thaa

to the totality of its organization, and bearing a genen!
resemblance to that of Trochus.

Shell equally variable in its general form, but the aper-
ture of which, always nearly circular, is completely clow!
by a calcareous or norny operculum, with but few sptnJ
whorls, and with a sublateral apex.
M. de Blainville observes that this family is really hardh

distinct from the Goniostomata (Trochus, Linn.), whir*,
precede it ; and, in fact, he remarks, the Linnaan gen-a
Trochus is fused by insensible gradations into his grroi-
Turbo ; and he says that it is only with a view of makinr
the conchological system of Linnaeus accord with that <~

modem authors that he has established it.

The animals of this family appear, he adds, to be a!'

phytiphagous ; a small number respire air, and the greater
part of the species are marine. (Malacologie.)
With regard to M. de Blainville's observation touching

the slight distinction between Trochus and Turbo, *t
would recall to the reader's recollection the figure and dr-
scription of Trochus imperialis, the operculum of whirl
determined MM. Quoy and Gaimard to place it anions
the Turbines. [Trochid-k, ante, p. 270.]
The following is M. de Blainville's definition of h»

genus Turbo:—
Animal nearly entirely resembling that of the Tnehi

.

the sides of the body capable of being ornamented with ten-
tacular appendages differing in number and form : hes.1

proboscidiiorm ; tentacles slender, setaceous : eyes often
subpedunculate, mouth without a labial tooth, but providi d
with a very long lingual riband rolled spirally, and con-
tained in the abdominal cavity; a transversal furrow
at the anterior border of the loot ; two branchial pec-
tinations.

Shell thick, nacreous internally, depressed, conical, or
subturriculate, umbilicated or not, slightly or not at sJI

carinated on its circumference
; aperture round or slights

depressed ; the middle of the external Up not bent (couid^",

but sometimes notched at some point of its extent ; tbr
borders or lips rarely united by a callosity ; the columella
bent, rarely twisted, and sometimes terminated br »
strong tooth at its point of junction with the colunrelUtr
border.

Operculum calcareous or horny ; the spire risible on tb«
external side in these last, and on the interna) side in lbs

Digitized byGoogle



TUR 879 TUR
others; the external side often thick and furrowed (guil
lochfi).

M. de Blainville divides the genus into the following
sections :

—

A. Subturriculate species with an oblique aperture

;

columella excavated and without teeth.
Example, Turbo albescens.

B. Subtrochoi'd species with a rather low spire ; the
borders of the lip evidently disunited ; the colu-
mella twisted, terminated by a great oblique
dentiform plait; a large umbilicus. (Genus
Cla.mu.lus, Montf.)

Example, Turbo Pharaonis.
C. Less trochoid species, subglobular, umbilicated or

not, with the whorls of the spire rounded ; the
columella terminated by a tooth. (Genus Mo-
nodonta. Lam. ; Labio, Oken.)

Example, Turbo Labio.
D. Species more or less globular, whose nearly straight

columella offers only a small arrtt at its junction
with the lip.

Example, Turbofragario'ides.
E. Species in which the aperture is oblique, the colu-

mella losing itself entirely in its continuation
with the lip, and which are not umbilicated.

Example, Turbo rugosus. *

F. Species which, with the same characters, have the
umbilicus always open. (Genus Meleagris,
Montf.)

Example, Turbo pica.

0. species in which the rather straight columellar
border terminates the shell forwards.

Example, Turbo argyrostomus.
H. Species whose columellar border forms a still

greater advance, and whose spire is entirely

flat.

Example, Turbo coronatus.

1. Species whose aperture is perfectly round in the
direction of the axis; operculum horny. (Genus
Littorina, Feruss.)

Example, Turbo litloralis.

J. Species whose aperture is a little semicircular and
the spire lateral and flattened

;
operculum

horny.
Example, Turbo nerito'ides.

M. de Blainville observes that Lamarck characterises
twenty-three living species of Monodonta, but no fossil

species ; thirty-four living species of Turbo and four fossil.

M. de Blainville further adds that species of the genus as
limitedby him occur in all seas, and that there are ten or

t v.'elve in the French seas, only one of which is a Mono-
'
!'>>ita. H« then refers to Defrance as having announced
liliy fossil Monodonta and twenty-eight fossil Turbines,
fi'iree of which are identical with living species—two in

1 lie Plaisantin, and one in England; and concludes his

1 1- marks by stating that the character of the operculum
may serve to confirm the sections of this genus ; and that

Monodontee may belong lo the preceding family
Trochus) : in fact the species of our seas has a multispiral

• perculum.
M. Rang thus characterises the Turbines of F6russac,

v. Iiich he makes the first family of the Pectinibranchiata

:

—
Animal furnished with two subulate contractile tenta-

i-li's ; the eyes at their base.

X/tell variable in form, with a rounded or oval aperture,
the borders but slightly or not at all disunited, without
• ulier canal or notch.

Operculum horny or calcareous.

Fluviatile or marine.

Subgenera:

—

Pa/udina, Melanin, Bissoa, Littorina,

i'lti ritclla, Proto, Vermetus, Siliquaria, Magilus, Valvata,

:tiul Natica.
The Turbine's are immediately followed by the Tro-

li<, tiles in M. Rang's arrangement.

Mr. Swainson's views with regard
t
to Turbo, to a certain

.'\tent, arc stated in the article Trochid.k, ante, p. 208.

His family Turbidte, placed between the Helicida and
'.if Saticida, contains the following subfamilies and
^.nera. We should premise that he characterises the

; uijily as having a shell solid, but not perlaceous, spiral

:

.j i rture entire, closed with an operculum.
Subfam.? Thallicera.

Genus TJiallicera, Quoy.

Subfam. Ampullarinse.
Genera:

—

Valvata; Ampullaria (with the subgenera
Ampullaria, Pachylabra, Laniles (Lanistes ?), and Cera-
todes) ; Paludina (with the subgenera Paludina and Ne-
matura); Meladomus.

Subfam. Melanianae.
Genera :

—

Paludomus (with the subgenera Paludomus,
Anculosa, and Hemimitra) ; Melania (with the subgenera
Melacantha, Melania, Potadoma, Hemisinus, and Mela-
nella) ; Melanopsis (with the subgenera Melanopsis, Me~
lanithes, Canthidomus, and Melatoma) ; Cerithidea (with
the subgenera Triphorus, Cerithidea, and Ceriphasia);
Planaxis.

Subfam. Turbine.
Animal marine ; shell solid, spiral ; aperture round or

oval, entire, sometimes toothed.
Genera:

—

Scalaria ; Turritella (with the subgenera
Bissoa, Turritella, Eulima, Pyramidella, and Truncatella)

;

Turbo, Linn, (with the following character :—shell turbi-
nate ; spire short, generally pointed, not longer than the
aperture ; inner lip flattened, broad. Example, Turbo
httoreus, ' the common winkle ') ; and the subgenus Tor-
natella ; Melampus (with the subgenera Geovula, Pedipes,
Scarabus, Melampus, and Bhodostomd) ; Scissurella.

In a note to Turbo Mr. Swainson says that Tuba, Assi-
minea, and Monotigma may be subgenera, but he is not
acquainted with them ; and as their animals appear to be
unknown, he is fearful of locating them incorrectly. Of
Tornatella he says that it possibly unites Turbo to Melam-
pus, giving as a reason that it is the only one which has that
sort of colouring peculiar to marine shells. {Malacology.')

Mr. J. E. Gray makes the Turbinidce, the first family of
the first section {Podophthalma) of his second order {Phy-
lophaga) of the 1st class {Gasteropoda) of the subkingdom
Mollusca, consist of the following genera :

—

Turbo, Batillus, Imperator, Trochiscus, Phasianella,
Thicolia.

The Turbinxdte are immediately succeeded by the Tro-
chidce. {Synopsis Mus. Brit.)

Turbo.
MM. Quoy and Gaimard, who give a figure illustrative

of the anatomy of Turbo marmoratus, the largest and per-
haps the best-known species of Turbo, select the animal
as the type of the organization of the genus, and thus de-
scribe its structure :

—

The head is large, escutcheoned (ecussonee), heart-
shaped, and provided with two short, slender, obtuse ten-
tacles, coming out from between the ocular peduncles

;

and there is an internal prismatic appendage, which MM.
Quoy and Gaimard call a palmette, because it is frequently

digitated. The peduncles, which carry very small eyes at
their extremity, are themselves triangular. The mouth is

elongated into a sort of very moveable proboscis, enlarged,
and a little drawn in (rentree) at its extremity, expanding
more or less largely on the foot. From the base of the
eyes issues a fleshy, undulated, and sometimes filamentous
fringe, which loses itself on the sides of the root of the
foot, which last is very large, thick, and oval, carrying a
stony operculum, which is convex above, and membranous
and paucispiral on its lower surface. It is, perhaps, the
largest and heaviest of all known opercula.

The pulmonary cavity is very large, horizontally divided

by a membrane, on which are applied, above and below,

the branchial lamellse. This organ, then, observe MM.
Quoy and Gaimard, is double, and a little oblique from
left to right ; its single point is free, and directed towards

the right edge of the mantle. It even appears a little

externally. Below this partition, and on the same side,

are seen the following organs :— 1st, the free and fringed

point of the amis ; 2nd, the tube, in form of a proboscis,

of the organ which secretes the purple dye. It penetrates

into a large lamellose cavity, above which repose the end
of the intestine and the body of the uterus : 3rd, farther

backwards, the uterus, of a cylindrical form, the linear

crescent-shaped aperture of which is not terminal, but

F
laced above. Its internal walls are villous and velvety.

.

t is the same, observe the describers, in the Monodonta
of our coasts.

MM. Quoy and Gaimard do not know what purpose is

served by a large fasciculus of tubes coadapted to each
other, separated transversely by another tube, applied upon
the rectum and corresponding to the uterus. As this organ

has some analogy with the circumvolutions of the uterus

2 C 2
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of the Pterocerata, MM. Quoy and Gaimard think it may

belong to generation. The heart is elongated, very deli-

cate and attached upon the rectum at the part where it

begins to form a loop. It has two auricles, one anterior

and the other posterior, to receive the blood from each

^The mouth is a fleshy mass, ovoid, and provided with

protractor and retractor muscles, with a horny bind plate

at its aperture, and with a rather long and wide tongue fur-

nished with strong hooks. As in Parmophorus, the oesopha-

gus contains four long, membranous, and very villous folds.

Its salivary glands form but a moderate bundle placed

below
The tract of the oesophagus is rather long before it en-

ters the liver, where, partially, is placed the stomach,

which last is very ample, globular, and divided, as it were,

into two compartments internally : the cardiac portion is

smooth, folded longitudinally ; the pyloric covered with

linear granulations, converging towards the aperture. A
little farther on, the intestine forms many close-set circum-

volutions, whence issues the great loop which terminates

by the rectum.
,

The liver is enormous, and composes of itself nearly xne

whole of the spiral portion of the animal (torttllon), em-

bracing, as has already been observed, a portion of the sto-

mach and intestine into which it pours the bile. It did

not appear to MM. Quoy and Gaimard to be easily dmsi

ble into lobes. It is covered by an organ consisting of a

delicate layer, ordinarily of a ditferent colour, most fre-

quently of a pale yellow, which MM. Quoy and Gaimard

suppose to, belong to generation. Perhaps, they observe

one might look for the analogue of a penis in the spirally-

rolled body seen on the left side of the liver. But though

MM. Quoy and Gaimard avow that they have not been

able to follow out the relations of this spiral with the

uterus or its appendages, they are certain that it has no re

ference to the tongue.

The nervous system, they observe, differs from that of

the other mollusks, in having the upper ring placed very

near the mouth, and the lower more backward below the

oesophagus. They remark that one may easily overlook

it, and take another loop for it, especially in Haliotis.

Ganglionary points of this nervous circle give off filaments

for all parts of the body.
The colour of the foot is grass-green on the sides, slightly

brown above, and of a beautiful yellow below ; the head is

red-brown and striated, with a narrow green band at the

base of the eyes and the palmettes. These four append-

ages are bordered with green, as well as the muzzle, which

is striated with brown. The tentacles and the edge of the

lateral fringe of the feet are green also. The contour of

the mantle is yellow, and the operculum white (we may

add, externally, for on the inside it is chestnut).

The anatomv of this Turbo is given in the atlas of the

Astrolabe (Zoologie, pi. 59, f. 10).

Living specimens were brought to the Astrolabe at Am
boyna, and there only, by the Malays ; and MM. Quoy and

Gaimard could not oWm any account of the habits of this

species. They add that the inhabitants of Vagiou proba-

bly eat it, for they often found the shells of this Turbo

empty upon the neap of other molluscous shells, from

which the natives obtain food. (Astrolabe.)

The number of living species of Turbo, recorded by M
Deshayes in his tables, is fifty-six.

Examples.

—

Turbo marmoratus.

Description.—Animal (see above).

Hhell subovate, very ventricose, imperforate, smooth
green marbled with white and brown or subfasciated ; the

last whorl transversely nodulous in a triple series, the

upper nodules greatest ; the lip at the base flattened into

a short subreflected tail-like process ; mouth silvery.

This shell when deprived of its external layer exhibits

silvery, iridescent, and very brilliant nacre.

Turbo torquatus.

Description.— Shell orbiculate-convex, broadly and
. deeply umbilicated, transversely sulcated, substriated with

close-set longitudinal lamellae of a grey-green colour:

whorls above, coronated ; the last girt with a median ca

rina; spire blunt at the apex. (Lam.)

MM. Quoy and Gaimard state that the foot of this Turbo

often takes a quadrilateral form, but it can elongate itself

into a trumpet-shape, as they have represented it : it is

yellow below, dotted with red-brown on the lateral parts,

Turbo marmoraliu.

a , View of back ; b, view of mouth with the operculum in ; t, inside of ojer

The mouth is under an enlarged hood, which is notched.

freenish, and striated below, striped with red-brown above,

he tentacles, moderately long for the size of the animal,

are yellowish, annulated with Drown. They carry the eye*

at their base upon a fringed pedicle. The palmettes arr

equally laciniated. The lateral fringes of the fool have
only a single yellowish filament. The parts contained in

the spire are also yellowish, apres la cuisson. The oval

operculum is remarkable for its doubly spiral guillocMurt

of a fine white, and granulated.

The shell, when deprived of its first layer, is beautifully

nacreous.

This species, which grows to a large size, inhabits Kin*
George's Sound. Only a few individuals were found alive.

Turbo Coohii.

Description.—Shell orbiculate-convex, with a ventri-

cose dilated base, longitudinally plicate, rough, nifo-fto-

cescent ; the plications very frequent, close-set, oblique,

imbricato-squamous ; the whorls convex ; lower surface

rather convex, concentrically rugous, and imperforate.

(Lam.)
The animal has long, filiform, white tentacles, dotted

with red-brown, without palmettes at their internal p»rt

:

the eves pediculated. The mouth is elongated in form uf

a proboscis, or is widened into a hood. It is white, striated
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fossil Red Sea shells that species and Monodonta tectum
and /Egyptiaca (all living) are noticed. Mr. Lyell also

includes Monodonta Vieillotii among the fossil shells from
the flanks of ./Etna, immediately above the Bay of Trezza.
Monodonta occurs also below the chalk, in the Portland
stone for example. (Fitton's Stratigraphical List.)

Turbo tortuous.

a. Shell with the animal seen from below ; b, the
c. outside of the operculum ; d, inside. (Astrolabe.)

animal oat of the mhett;

transversely with black. The foot is large, yellowish,

dotted with brown below, with a median line of the same
colour.

The operculum is oval, rounded at one of its extremities

with an oblong Cosset, sometimes paucispiral. It is white
and greenish. Its spiral is less pronounced than in the

greater portion of the other Turbines.
Locality.—MM. Quoy and Gaimard found this species

in great numbers in Tasman's Bay, New Zealand, m the

Bight of the Astrolabe (l'Anse de 1'Astrolabe), and on the

reefs of the Passe des Francais. They add that one may
judge of its small degree of locomotion from the dirty in-

crustation, so difficult to be removed, with which the shell

is covered. It grows to considerable size. (Astrolabe.)

The number of living species above noticed is below the

mark, and in all probability does not include the species

described by Sowerby and others. (Mullet's Synopsis.)

Turbo has been found at depths ranging from the surface

to ten fathoms, on rocks and weeds.
M. Deshayes gives thirty-four as the number of fossil

species (tertiary), and of these Turbo rugosus, a new spe-

cies, and T. costatus, are stated to be found both living

and fossil (tertiary). Among the Fossil Shellsfrom the

Western Borders of the Red Sea, communicated by Mr.
Creemugh to Mr. Lyell, Turbines chrysostomus and pe-
tholatus are noticed. Turbines naticoides, nitens, and
lineata, appear in Mr. Lea"s list of new tertiary fossils

from Claiborne, Alabama ( Contributions to Geology). The
genus occurs also in the strata below the chalk. Five
species are enumerated by Mr. Murchison from the Silurian

rocks.

The number of living species of Monodonta given by M.
Deshayes in his tables is forty-two, and eight are recorded

as fossil (tertiary). Monodonta Pharaonis is noted as oc-

curring in more than one tertiary formation. Among the

Turbo CookiL

o. Shell ; 6, ahell seen from below, animal nearly in profile ; c. anterior part

of animal seen from below ; d. inside of operculum • t, outside. (Artrolabt:')

Recent Monodonta have been found generally on rocks
and weeds.
The number of species of Littorina given by M. Des-

hayes in his tables is twenty-four, and ten are recorded as

fossil (tertiary). Littorina litlorea and striata are noted
as found both living and fossil (tertiary).

Littorina occurs also below the chalk. Dr. Fitton, for

instance, records seven species in his Stratigraphical List.

Most of these are from the lower green-sand, but one is

from the Portland stone, and another from the Oxford
oolite. Mr. Murchison records a species from the Silurian

rocks (Caradoc limestone).
Recent Littorina (the common periwinkle is an ex-

ample) are generally found on rocks and weeds near and
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on the shore. LiUorina pulchra has been found on man-
grove-trees fourteen feet above the water. They have also

been kept alive six months without water. See the Zoo-

logy of the Astrolabe for descriptions and figures of many
species. [Periwinkle.]

Phasianella.

MM. Quoy and Gaimard express their opinion that the

Phasianella are true Turbines in all the forms of their or-

ganization, and that they ought only to form a division in

the genus.

These shells, they observe, once so rare, began to be of

less value in consequence of Baudin's voyage, and that of

the Astrolabe has rendered them common. The place

probably most frequented by them is, according to these

zoologists, Port Western in Bass's Strait. They cover the

sandy beaches of this vast tract. Each tide carries these

mollusks to the shore, where they live high and dry for

some hours, and endeavour to withdraw themselves from

the heat of the sun by hiding under the/aci. Under such

shelter they congregate so numerously that seventy-six

were found under one of these plants.

The Phasianella, observe the same zoologists, are always

smooth. This polish, and, still more, their continual move-
ments, prevent them from being covered with Serpulee,

Flustra, and other parasites which encrust sluggish shells.

This agitation makes it difficult for them to preserve the

contour of their aperture perfect, for it is very frail. In

millions of individuals MM. Quoy and Gaimard always

found the lip trenchant, never thick or with a border.

The species appeared to them very difficult to charac-

terise, both with regard to the animal and the shell. The
last especially presents so much diversity of colour, and
sometimes of form, that one maybe deceived, and advance

simple varieties to the rank of species. MM. Quoy and
Gaimard saw some of these shells, which were brown and
greenish during life, become red after death by the solar

action, &c.
The most common tint of these mollusks is stated by

them to be brown dotted with greenish. This colour is

proper to those whose shells are nearly of a similar hue ;

whilst those which approach white or are speckled with

red have the animal of a grass-green.

These are lively active animals, and voracious withal,

for they were taken in nets baited with flesh let down into

the sea. Their foot, endowed with great mobility, is

elongated like a proboscis : its great peculiarity is its fa-

culty of moving in two portions as it were, that is to say,

each of its sides advances separately and successively ; and
a longitudinal gutter may be perceived on its lower sur-

face.
• On the coasts of New Holland, the Phasianella found

at King George's Sound are larger and less numerous than

at Port Western. They are few in number on the coasts

of Van Diemen's Land. The operculum is always cal-

careous.

Example.

—

Phasianella bulimoides.

Description.—Shell oblong-conical, smooth, pale yel-

low, transversely banded ; the bands frequent and diversely

variegated and spotted ; spire acute at the apex.
The animals are generally of a fine green nearly through-

out. One will have more white dots on the foot, and
another a violet or reddish spot on the lateral fringes of

the foot ; a third will have this organ yellowish and slightly

fringed upon the borders. In all the tentacles are slender

and long, the ocular peduncles stout and button-shaped,

the palmettes laciniated. The muzzle, which is elongated

a little in the form of a proboscis not retractile, can also

modify itself into the shape of a rounded scutcheon
fecusson). The fringes of the sides of the feet are very
finely laciniated, and sometimes present brown ramifica-
tions of vessels ; they carry three greenish filaments on
each side.

The operculum is oval, calcareous, slightly convex,
white, and covered for a portion of its contour by a fleshy

lamina of the foot which supports it.

Locality.—Very common at Port Western, being the
species above alluded to, and larger at King George's
Sound. MM. Quoy and Gaimard observe, that Lamarck
indicates it as coming from New Zealand : this, they re-

mark, is possible, but they never found any traces of
Phasianella there.

The animals above described came from King George's
Sound.

Ph&siaucllu bulimoides.

c, animal and sbell seen from below ; 6, Iho same seen from above

:

c, shell ; d, operculum. (AstrAabi:)

The number of species enumerated by M. Deshaye* in

his tables amounts to nine living and four fossil (tertiary \
Of these Phasianella pullus is noted as recent and fossil

(tertiary).

Phasianella occurs also below the chalk. Dr. Fitton re-

cords three species, all from Blackdown, for example.
Here we may. notice the genus Tuba of Lea, which that

acute zoologist thus defines :

—

Shell conical, umbilicate ; whorls rounded ; mouth
round ; margin not united above ; columella thickened
and reflected at the base.

' This genus,' says Mr. Lea, ' is nearly allied to Turto
and to the Rissoa of Freminville ; but not being able, with
propriety, to place it with either, I propose to constitute

for it a new genus. The reflected margin, which is dis-

posed to be effuse, has at the base some similarity to the

Melania. and therefore cannot be placed in the genus
Turbo. It cannot be placed in the genus Rissoa, being
umbilicated. In eight species of Rissoa in my cabinet, all

are thickened round the margin, forming a varix. The
Tuba has no thickening of this kind, the margin being
crcnulate. The Sissoa has an acute apex, while that of

the Tuba is almost truncate, the superior whorls being
smooth and gibbous. Mr. Sowerby's "Mineral Cotv
chology," plate 395, figures a shell {Turbo scuiptus), which.
I think, should be placed in this genus. It is from the
London clay of Barton. Of it, and the preceding one. he
says, they " do not agree precisely with the character of
the genus Turbo of Lamarck ;" and further, " they form a
passage towards Delphinula" ' Mr. Lea enumerates Uire*
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species from Claiborne, Alabama (tertiary). (Contribu-
tions to Geology.)
We proceed to the consideration of the genera Nerita,

Navicella, and Natiea, which, though they cannot be
said to belong to the Turbinidce, especially the last-

named genus, which we shall find to be very peculiar, are
yet so far analogous to the forms which compose that
family, that they may as well find a place here.

Nerita, Linn.
LiruueuB placed the genus Nerita between Helix and

Haliotis, and he divided the genus into the following sec-
tions:

—

* Umbilicata.
Species: canrena, glaucina, vilellus, albumen, mam-

millata.
** Imperforate, with a toothless lip.

Species: corona, radula, cornea, fluviatitis, littoralit,

and lacustris.
*** Imperforate, with a toothed lip.

Species: pulligera, pupa, bidens, viridit, virginea,
poltta, petoronta, albicila, histrio, plicata, grossa, chamte-
leon, undata, and exuvia.
We find then that in the Systema Natures Linnseus

made no marked distinction between the marine and
freshwater Nerits.
The Neritacea of Lamarck comprise the genera Navi-

cella, Neritina (Freshwater Nerits), Nerita (Marine
Merits), Natiea, and Janthina.

Cuvier makes the Nerites (Nerita, Linn.) immediately
follow the Janthines, and includes under them Natiea,
Lam. ; the Nerits, properly so called (Nerita, Lam. ; Pelo-
ronta, Oken) ; Velates, Montf. (Nerita perversa, Gmel., a
large fossil species)

; Neritina, Lam. and Clithon, Montf.
(the crowned Neritines).

M. de Blainville's Hemicyclostomata, equivalent to
Nerita, linn., comprise the genera Natiea, Nerita, and
Navicella, or, as he terms it, Septaria.

Nerita he divides into the following sections :

—

* Right lip toothed. (Genus Nerita, Lam.)
A. Species with a single median tooth on the left lip.

(Genus Peloronta, Oken.)
Example, Nerita peloronta.

B. Species with two teeth. #
Example, Nerita exuvia.

C. Species with three or fourth teeth.

Example, Nerita lineata.
** The right lip not toothed. (Genus Neritina, Lam.)

D. Species less thick, with the right lip trenchant, and
the operculum very oblique. (Genus Neritina, Lam.)

Example, Neritinafluviatilis.
E. Species whose columellar lip is toothed, and which

are provided with spines.

Example, Nerita corona.
F. Species with the columellar lip toothed ; the two ex-

tremities of the right lip prolonged much beyond the
aperture, and forming, with the callosity which
covers the columellar lip, a sort of auricles produced
by the tentacular lobe of the animal.

Example, Nerita auriculata.

G. Calyptroi'd species, with the upper summit vertical

and spired ; the last whorl forming the whole base of
the shell, and occupied below by a large callosity,

which sometimes covers the whole spire. (Genus
Velates, Montf.)

Example, Nerita perversa.
H. Patelloid species, which are elongated, non-sym-

metrical, with a dorsal summit, and not spired.

(Genus Pileolus, Sow.)
Example, Nerita altavillensis.

M. de Blainville observes that this genus is formed of

marine and fluviatile species, which led Lamarck to sub-

divide it into two genera, according to the thickness of the

shell, which is greatest in the first, and the denticles on
the right lip, which are entirely null in the second. M. de
Blainville's observations lead him to the conclusion that the

species are still more easily distinguished by the sculpture

(inullochis") of the external surface of the operculum than

by any other character. He remarks that Lamarck enu-
merates seventeen species of Marine Nerits, which are all

from the equatorial and southern seas, and twenty-one

River Nerits, or Neritinee, two of which only are European
and the others belonging to America and Asia.

M. de Blainville states that only two fossil Nerits are

known 'and two Pileoli. But immediately afterwards he
says that Defrance reckons five species of fossil Nerits, two
of which are analogues (Italy) according to Brocchi ; and
five species of Neritines, two from the same country, and
four Pileoli.

M. Rang adopts the arrangement of M. de Blainville,

and condemns Lamarck for generically separating the

marine and freshwater Nerits. M. Rang says that there
are many species of fossil Nerits.

Mr. Swainson places the family Naticidee between his

Turbidce and Trochidce, making it consist of the following
subfamilies and genera. His arrangement is, he says,

founded on the shells only, from ignorance of the animals
of the major part :

—

Subfam. 1. Naticinss. Sea-Snails.

Genera: Natiea, Lam. (with the subgenera Naticella,

Globttlaria, Mamillaria, Sigaretus, Naticaria, Lacuna,
Leucotis).

Subfam.? Neritinse. Nerits.

Genera : Nerita, Linn, (with the subgenus Neritopsis,

Gray); Neritina, Lam. (with the subgenera Clithon,
Velotes (Velates), Pileolus, and Navicella). (Malacology.)
Mr. J. E. Gray makes the Neritidee the sixth family of

his Podophthalma, and places it between the Fissurellidee

and the Ampullar iadce. Mr. Grays Neritidee comprise
the following genera :

—

Nerita, Pileolus, Culana, Neritina,
Clithon, Dostia, Velates, and Navicella.

Adanson appears to have been the first to make known
the animal of a Nerita, and Cuvier afterwards, in his
' Anatomie Comparee,' gave an outline of it : M. de
Blainville has added some further details in the zoology o
the Vranie, from individuals brought home by MM. Quoy
and Gaimard, who, in the zoology of the Astrolabe, thus
follow out those details. .

The Nerits are marine or freshwater animals, a modifi-
cation of habit which MM. Quoy and Gaimard think suffi-

cient for establishing a simple division between these mol-
lusks, which Lamarck erroneously in their opinion sepa-

rated into two genera

—

Nerita and Neritina; for their

organization is entirely similar. Thus the Nerites, with a
comparatively thick shell, which is very rarely furnished

with an epidermis, are always found in the sea ; and the

Neritince of Lamarck, whose shell is more delicate and
almost constantly covered with an epidermis, are always
inhabitants of fresh-water : a single instance of one of these

Neritinee having wandered into the sea, they may, they
say, perhaps have had to cite. The Nerits have a parti-

cular and distinctive appearance : they pass a part of

their life out of the water without ever removing to a dis-

tance from it. Those which haunt streams or marshes may
adhere to the leaves of trees, but without going on land.

Those which are found on land are carried there oyPaguri
or by some accident. Marine Nerits are also seen at the

mouth of rivers ; and MM. Quoy and Gaimard remark
that these are transitions which nearly all the mollusks

undergo without suffering much.
MM. Quoy and Gaimard s'tate that they were sometimes

astonished to see these animals bear, upon the black rocks,

all the action of an equatorial sun without appearing to be
affected by it. They owe this faculty to providing, when
they adhere, some drops of water which sufficiently refresh

their branchiae. This store, or what is left of it, they dis-

charge when they are lilted from the rock.

The Nerits are very widely spread in warm climates.

They are gregarious, and many species are found grouped

on the same rock. Some love sheltered nooks, others are

exposed to the fury of the waves ; and, among those which
haunt fresh-waters, some live in the deeps in the midst of

the strongest currents ; others, on the contrary, keep them-
selves in the slime of marshes. In their sufficiently agile

movements their lips are constantly observed in motion.

The animal has a large head, a little notched in front,

with two rounded lobes on the sides. The aperture of the

mouth, which is subjacent to this sort of hood, is wide and
plicated. The tentacles are always very long, pointed,

and soft, carrying the eyes at their base upon a pedicle.

The foot is oval, narrowed, a little pointed behind, wide in

front, with a marginal furrow, and sometimes a depression,

which gives it the appearance of being slightly lobated.

The edges of the mantle are fringed, so as to correspond

with the internal furrows of the shell. There is no siphon.

The pulmonary cavity is proportionally very large; a
single, long, triangular, and pointed gill traverses it from
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left to right. It ii free at its extremity. Its lameliss

appeared double to MM. Quoy and Gaimard. The heart

is simple, placed backwards and to the left ; its Tentricle

embraces the end of the intestinal loop, which has the

appearance of traversing it.

To the right of this cavity, and in the female, is a group

of organs worthy of attention. There are seen, first, the

extremity of the rectum, and then a very elongated pyri-

forra body, surrounded partially by a sort of gland which

is striated transversely, and which opens below. This

organ is hollow, and contains within its cavity, coadapted

to each other, many bodies in an elongated mass, termi-

nating in filaments. They are of a resisting substance,

fibrous as it were, and appear granulated under a magni-
fying lens. The particular use of this little apparatus

MM. Quoy and Gaimard cannot divine, but they think it

doubtless fulfils some functions relative to generation,

for it is only found in females. More externally is the

uterus, composed of a pyriform pouch, and of a renfiement

which is coadapted to it, which contained a great quan-

tity of round, white, and cretaceous eggs. The large,

long, and tortuous oviduct causes this organ to communi-
cate with the ovary, which is placed at the right border of

the liver.

In the male the testicle occupies the same place. The
deferent canal is knotted upon it ; it is a thread, which in

water may be unravelled to the length of two feet. It

becomes stouter at its termination, which MM. Quoy and
Gaimard traced to the exciting organ, which last is short,

and placed at the base of the right tentacle.

The mouth, of which something has been already said,

is an oval mass, sustained by two small articulated car-

tilages, and covered with muscles. Above is inserted a
rather long riband with five rows of hooks. The oeso-

Shagus is slender, as well as the stomach, which is hardly

istinguishable from the rest of the intestinal canal. This

last, after having passed into the liver, returns to the
buccal enlargement, thus describing a great circle, and
touches the heart, which is applied upon it at the base of

the gill, and terminates by the rectum. Two great

salivary glands, which are flat and granulated, and shortly

pediculated, repose upon the oesophagus without adhering
to it. Their duct passes under the brain. The liver ap-
pears to be formed of a single mass describing an elbow-
like figure (coude), from left to right, and lodging in a
cavity of the shell, the commencement of the spire, which
returns forward and is placed under the dentilations of the
aperture of the shell.

The cerebral ganglion forms a triangular loop in which
the oesophagus passes. The branches unite below in two
small ganglions, which touch each other. From it are
given off nervous filaments for the different parts of the
body. (Astrolabe).

Example.

—

Nsriia polita.

Description.—Shell thick, smooth, somewhat shining,

longitudinally striated very finely, varying in colour ; the
spire very retuse, the lip toothed^ smooth above. (Lain.)

This species, according to MM. Quoy and Gaimard, is

the most plentifully diffused of any of the genus, and is

found in nearly all the seas of warm climates. It is heavy,
polished, marbled, and often coloured with three red trans-

verse bands.

The animal is of a uniform yellowish white, with the

exception of the tentacles, which are of a smoky-brown
colour.

Kerlta poliU, with iu animal. (Astnlabe.)

Nerita Ascensionis. Shell solid, transversely furrowedly
ribbed, greenish-grey, spotted with white and brown

;

spire prominent, the apex yellow : aperture white ; the
lip toothed, rugous above ; marked above with a yellow
spot. (Lam/

This shell is deeply striated, rugous, yellowish-grey, with
circumscribed brown spots upon the parts in relief; aper-
ture smooth, yellowish-white

;
peristome dotted with wrut*

and brown.
The animal has the foot yellow below, striated and

dotted with deep brown on the sides, so as to appear
nearly black on a yellowish ground. The head, which ha*

a very expanded hood, is striated in the same marine

-

The neck is violet. The tentacles are long, pointed, hvehr

-

brown, striated longitudinally with black. The eyes,

placed at their base, are at the extremity of a trianjruJa.'

palette of yellowish-white, having a black stripe at th*
external border. The mantle has its contour dotted wrtii

brown. The operculum is red-brown, very much granu-
lated, angular at the posterior border, and provided with s

very projecting heel or process.

Locality.—The Island of Ascension. (Attrolabe.)

Nerita Aacenetonis.

a, ihf11 with animal ; b, operculum.

Nerita (Neritina) pulligera.
Description.—8hell ovate, slightly striated, blackish-

brown ; the outer lip dilated, thin, white within, tlw

margin acute, the inner border yellowish ; the inner bp
toothed. (Lam.)

This fine species is uniform chestnut, with the stria cl

growth strongly marked; these converge on the spir».

which is covered by the right lip.

The animal has long delicate tentacles, which are yel-

lowish soiled with brown. The head and sides of the "lout

are yellow, spotted with brown and black. The under
part of the foot is reddish.

The operculum is large, of an apple-green colour, with
black transverse bands proceeding to converge towards
the spire : its contour has a reddish line. (Attrolabe.}
The drawing from which MM. Quoy and Gaimard haw

figured this species was made at Umata in the island <«

Guam. They state that there are also Nertia* pulligera a.

Vanikoro. They found on the trees dead shells who*

Nerita (Nomina) puliitem.

a, thell and animal ; b, operculum.

spire was always corroded, and they inquire whether they
had been brought there, or whether the animal had died

after having ascended the trees. They state as a remark-
able fact, that in a great number of individuals of thi>

species they found in the liver a small knot of worms,
some of which were not less than seventeen lines in length.
They were pointed at both ends, like Lumbrici, or Round
worms.
The number of species of Aerita recorded by M. Dc*-

hayes in his tables is 18 living and 16 fossil (tertiary.

The genus is noted in the list ofRed Sea fossil shells ahd\<
alluded to. It occurs also below the chalk. Dr. Fittoc
in his Stratigraphical Table, notices two species with a '

from the Portland stone, and Mr. Murchison record* on*,
positively, from the Silurian rocks (Wenlock limeston*
and Wenlock shale).

The number of species of Neritina noticed by M.
Deshayes is 66 living and 17 fossil (tertiary) ; of these X.
Jluriatilit is recorded as both living and fossil (tertiary .
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Mr. Broderip has described four living species, and Mr.
Sowerby the same number, brought to this country by Mr.
H. Cuming, which can hardly have been included in the
numbers stated by M. Deshayes. Neritina is found below
the chalk : example, Neritina Fittonii (Hastings sand).

Navicella.
With the exception of the disposition of its operculum

and ol the muscles of attachment to the shell, the animal
may be said to be nearly similar to that of Nerita. Its
head is large, convex, notched, a little auriculated an-

riorly, carrying two long and very pointed tentacles,
' ig the eyes at their base, on a rather elongated pedicle,
foot Ls regularly oval, and does not overborder the
at its union with the mantle, near its root, it presents
krkable bourrelet, which is due to the internal dis-

wition of the operculum. It is pale-yellow below, deeper
ion the sides, with spots of deep-brown, as is the case
it 1 1 t tie head and the ocular peduncles; only the tentacles
ive a smoked colour, with black and very delicate longi-
idinal striae. Mantle light yellow.
The semi-septum which completes the posterior part of
e shell seems, in the living subject, rather formed by a
>rous substance of a nacreous-yellow, than a calcareous
:posit.

After having raised the shell, the first remarkable object
the disposition, a little in the form of the letter S, of
e muscles of attachment on each side ; their whiteness
striking, contrasted as they are with the sombre colour
the mantle, which forms the pulmonary cavity. This
* is very ample, and contains a single triangular gill,

:h is slightly prismatic, free at its extremity, retained
is base Dy two lateral membranes, and placed less
lely than that of the Nerits. The heart envelopes the
by its ventricle.

it cartilaginous pieces compose the ovoid buccal mass,
ich the retractor and protractor muscles set in motion.
e lingual riband is long and furnished with seven rows
books. The oesophagus has, at its origin, two long

livary glands. The stomach is hardly distinct from the
festive tube, which describes a great loop, as in the
rits. In the male, the deferent canal describes endless
rumvolutions, which one may easily unroll. This very
icate body is of another length than it is in the Nerits

—

ry feet, as MM. Quoy and Gaimard believe. The ex-
ig organ, placed at the base and in front of the right

entacle, is short, large, slightly curved, and furnished with
, small hook. It is always projecting. The orange-coloured

tide is coadapted to the liver, and occupies the extre-
rity of the spire. The liver is covered with white vaseu-

ramifications.

the female, the uterus opens on the same line as the
and at its internal part. MM. Quoy and Gaimard

not remark the singular apparatus described in the
its. A furrow only leads from the utcms to the extre-

ity of the foot. They say that they have found it in

any female mollusks, and it should serve, they think, for

conducting the eggs to their exit. The whole of the vis-

ceral mass is only separated from the operculum by an ex-
cessively delicate skin. MM. Quoy and Gaimard then quote
the following observations of M. de Blainville :—
The form and especially the position of the operculum

of Navicella are so anormal, that it may be said that it is

not a true operculum, and that it is situated in the foot.

; it is an evident operculum, and its place is, as in all

cephalous mollusks which are provided with that organ,

«, Animal in Hm shell wen from 1*low ; &, «

P. C NO. 1600.

T U R

above, the foot : its form is subquadrilatcral ; it is i

throughout its lower surface, free on its upper surfi__.

terminated behind by a cartilaginous part, by means of
which it increases. It is carried, as in the Natices, by a
very small Bppendage of the foot, which overborders it a
little behind. But that which renders it so anormal is, that
the foot, which is really subtrachelian, that is, only attached
below the body, is united, nearly throughout the rest of
its length, to tlrc visceral mass by the continuation of the
skin which envelops it ; whence it results that the oper-
culum seems to be contained in a sort of pouch situated
between the foot and the viscera, and whose aperture, in
the form of a transversal slit, is at the posterior extremity
of the body. This disposition of the operculum of the Na-
vicella, saysM. de Blainville, prevents it from really serving
the ordinary purpose of one.

Example, Navicella elliptica.

Description.— Shell ovate elliptical; subepidermis
greenish-brown, smooth, shining, squamously spotted with
white and cerulean ; the apex recurved, siibprominulate
beyond the margin. (Lam.)

Hie number of species of Navicella recorded by M.
Deshayes in his tables is two living : no fossil species are
mentioned. M. de Blainville gives three as the number
of recent species (fluviatile), and these from the Indian
Archipelago.

Natica.
MM. %ioy and Gaimard remark, that the Natica are

animals to which their foot gives a remarkable aspect. It

is a long oval lamella, ordinarily squared in front, oval
behind, and doubled. Anteriorly, where it is widest, it is

a thick escutcheon, a little auriculated, which ascends
on the front of the shell, which it covers, at the same
time that it hides all the head of the animal, of which
ordinarily nothing but the tentacles appear. A groove on
each side indicates the two parts of the foot.

The posterior escutcheon, which is less considerable, sup-
ports the operculum, which it overborders in order to cover
the left lip and the extremity of the shell. There are in-

dividuals in which it has the same size as the foot, from
which it is distinguished by a circular groove. Thus,
observe these zoologists, throughout their development
the Natica resemble a mass of flesh, on the summit of
which one perceives a part of the shell. The operculum,
although very large, is not apparent

;
placed transversely,

it is hidden by the extremity of the shell, which contains
the moss of viscera. A very small muscle binds all this

development of flesh to a "rather slight columella. The
rest of the animal, which is but slightly spiral, offers nothing
remarkable.
The head is large : the tentacles very distant, flattened,

long, and pointed : MM. Quoy and Gaimard did not detect
any eyes. The final cause is here,, they observe, percep-
tible : what purpose could they have served when always
hidden by the anterior scutcheon, which meets the border
of the mantle, which is without a siphon? The respiratory

cavity is small. It carries on the left two unequal gills as

ordinarily. The greatest has large triangular lamellae free

in a portion of their extent. The heart is ovoid, with a
single auricle and a single ventricle. The rectum and the
uterus are placed on the right side of the cavity. In the

male the exciting organ is very large, triangular, channelled

on its right border, and placed very near the right tentacle.

The aperture of the mouth is deeply hidden behind the

hood which forms the head. A small very short proboscis,

two horny-plates surmounted by a very small lingual

riband, which is hooked, form a small oval button, behind
which open the two ducts of the two small salivary glands.

All these parts have a retractor musele. The oesophagus

is long, slender, preceding a globular stomach, occupying
alone the whole abdominal space : the intestine, which is

delicate, passes upon the liver and terminates by the rec-

tum without circumvolutions.

The liver and the testicle are grouped together. The
deferent canal of this last is not long. In the female the

ovary touches the uterus, which is very voluminous.
MM. Quoy and Gaimard remark, that one would hardly

believe, on looking at the small capacity of the shell and
the extent of the locomotive parts, that they could all

re-enter into the shell and be made to disappear com-
pletely. This however is done, slowly it is true, and then

the operculum entirely closes the aperture. But this seems
to cost the animal some effort, for they remarked that it

Vol. XXV.—3 D
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rarely developed itself twice. The operculum is oval,

paucispiral, and represents the arc of a circle. It is mem-
branous or calcareous : the latter appeared nearly always to

belong to those Notices whose umbilical fissure is to the

right of a callous columella ; for those which have this

fissure to the left of that callosity have most frequently a
horny operculum. MM. Quoy and Gaimard know of one
exception only to this rule. ^
The Naticee are vivacious ; and MM. Quoy and Gai-

mard observe that the examination of their viscera indi-

cates that their nourishment must consist of substances
already attenuated. All seas, they remark, furnish Na-
ticee, which are however most widely distributed in warm
climates. Nevertheless, they add, from the fragments
found on the beaches, New Holland must possess as great

a number as many countries nearer the equator. Some
species, they state, have an epidermis, and, perhaps, all.

(Astrolabe.)

Example.

—

Natica melanostoma.
Description.—Shell oval, ventricose, convex-depressed,

thin, white, zoned with yellow
; spire somewhat promi-

nent ; lip blackish-brown, umbilicus semi-closed. (Lam.)
Length 15 lines, breadth 1 1$ lines.

Operculum membranous
; paucispiral on the left bor-

der ; the rest of its lamella; obliquely transverse. Colour
deep chestnut brown, lighter on the edge.

Locality.—Tonga, the Moluccas, and many other places.

Natica Kelanostoma.

ft. thell with animal toon from above ; b, animal out of the aboil

;

c, operculum.

Found by MM. Quoy and Gaimard some fathoms deep
Species of the genus have been captured creeping on the
shore like the Nerits on rocks and sea-weed, and from the
surface to the depth of forty fathoms on mud r.nd sandy
mud, in sestuaries and in tidal rivers.

Mr. J. E. Gray makes the Naticidee the first family of
his second section, Eriophthalma (Edriopthalma?), of his'
second order, Phytophaga. Under the Naticidee he com-
prises the following genera -.—Natica, Neverita, Nacca,
Cepatia, Polinices, Mammilla, Cernina, Globulus, Nati-
eiua, Cryptosloma, Stylina t Radula f and Neritopsis.
The number of species of Natica recorded by M. Des-

hayes in his Tables is 50 living and 41 fossil (tertiary) : of
these Naticee millepvnctala, Guillemeni, canrenas Valen-
riennesii, Dilwynnii, glaucina, monilifera, mamilla, and
zebra are noted as recent and fossil (tertiary). In addi-
tion to these, Naticee melanostoma, mamillaris, Greeca,
ami alba occur in the list of Red Sea fossils above alluded
to, collected by Mr. James Burton, communicated to Mr.
Lyell by Mr. Greenough, and named by Mr. J. E. Gray
and Mr. Frembley.

Natica occurs in the tertiary of Alabama. Mr. Lea
describes eight species from the Claiborne beds, and
remarks that the genus is widely spread through the
various strata from the inferior oolite to the crag in Great
Britain, where nearly twenty species have beenobserved.
Twelve of these have been found in and about London.
Those mentioned by M. Deshayes appear to be well dis-
tributed through the Pliocene, Miocene, and Eocene

periods of Lyell. In America casts have also been fonni
in the cretaceous group of New Jersey by Dr. Morton, and
four species have been described from' the tertiary of Marj-
land by Messrs. Say and Conrad. (Contributions ii

Geology.)
Dr. 1- itton records five species from the strata below the

chalk—upper green-sand, gault, lower green-sand, a/v-i

Blackdown ; and Mr. Murchison two from the Silurian wk*
—old red sandstone (middle and lower beds only i, uiiwi
Ludlow rock, Aymestry limestone, and lower Ludfo*
rock.

TURBINO'LIA. [Madrephyllijisa.]
TURBINOLOPSIS. [Madrephylixka.]
TURBO. [Turbinid*.]
TURBOT. [Pleuronectid.k.]
TURDIO*. [Merulid*

;
Thrushes.]

TURDUS. [Meuulida
;
Thrushes.]

TURENNE, HENRI, VICOMTE DE, second son cf

Henri due de Bouillon and of Elizabeth of Xamau, wu
born on the 11th of September, 1611. His con»titutio
showed symptoms of weakness till he attained histwelun
year. His imagination however had been inflamed by the

perusal of the lives of celebrated warriors, and perhaps bj

the conversation at his father's court, before he «u Ua
years of age ; and it is possible that the opposition at first

ottered to his embracing arms as a profession on account
of his indifferent health may have confirmed his wish to

become a soldier. The due de Bouillon was one of tht
ablest soldiers bred in the school of Henri IV. ; his high
rank, love of letters, attachment to the Calvinistic faith, aid
abilities as a statesman, raised him to be the leader of the
Huguenot party after the death of that prince ; and hu
position as sovereign of the small state of Sedan opened a
range to his ambitious views, and lent to his character a
tone of independence which he could not have acquired u
a mere peer of France. The spirit instilled into the yount;
mind of Turenne in a court which took its character £rwr
such a prince was, even from the first, more the ambition
of the statesman and scientific commander than the ima-
ginative chivalry which inspires most boys. He learned
slowly and with difficulty ; he rebelled against punishmtn!
and constraint ; but when his ambition was appealed to, be
made dogged perseverance a substitute for quick appre-
hension. His moral character was developed under the
control of Tilenus, a moderate Calvinist, by whom he vu
confirmed in a natural benevolence and sincerity of dispo-
sition, and accustomed to subject his naturally strong and
excitable passions to tho dictates of reason by his still

more powerful will. He evinced a taste for athletic ex-
ercises, which contributed materially to strengthen hi*
naturally weak constitution.
The due de Bouillon died in 1623 ; but the system af

education he had adopted for the young Turenne was per-
severed in by his widow. Jealousy of the designs supposed
to be entertained by Cardinal Richelieu to the prejudice of
the Huguenots induced this lady to send Turenne, in 1625.
to Holland, to the charge of his uncle Prince Maurice.
This statesman and warrior soon detected a large fund of
good sense beneath the nowise showy exterior of hi*
nephew, and exerted himself to cultivate the lads natural
talents. He made him commence his apprenticeship to
the art of war by carrying a musket as a volunteer, and
rendering himself practically familiar with the duties of
the private soldier and subaltern officer. Three monthi
after the arrival of Turenne in Holland, Prince Manner
died ; but his brother Henry Frederic, who succeeded \o
his high office, was equally attentive to their young relative.
In 1626 Turenne obtained a company of infantry, and con-
tinued to serve under his uncle till 1630. He distinguished
himself by anxiety to learn the whole theory as well as the
practice of war. His company was the best disciplined and
accoutred in the army ; his own routine duties were per-
formed with unfailing regularity ; and his leisure time wai
spent in taking part in every enterprise where experience
was to be acquired. He was naturally of a fearless dispo-
sition : in his anxiety to learn he appeared to forget the
very existence of danger. Eagerness to do his work tlw-
roughly was apt, when an attack was ordered, to carry him
beyond the bounds of prudence. Under Prince Frederic
Henry, and opposed to Spinola, he acquired in the course
of six years an intimate and extensive knowledge of the
kind of war at that time carried on in Holland—« succes-
sion of sieges.
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In 1630 Richelieu contemplated placing a French gar-
rison in the town of Sedan, and the only means by which
the dowager duchess of Bouillon could avert so dangerous
a step for the independent sovereignty of the young duke,
yet a minor, was by sending a hostage to the French court.

For this purpose her younger son was sent to Paris.

Turenne, whose reputation had preceded him, was re-

ceived with open arms at court, and though only nineteen,

appointed to the command of a regiment of infantry. His
history for the next four years is a blank. The first oppor-
tunity he had of distinguishing liimself after entering the
service of France was at the siege of La Motte in 1634

:

his conduct on that occasion procured for him, in his

twenty-third year, the appointment of marcchal-du-camp,
then the next in rank to that of mardchal de France.

In 1635 the Cardinal de Richelieu sent four armies into

the field to attack the Spaniards simultaneously on as

many different points. One under Chfitillon and de Breze
marched into the Low Countries ; the Marechal de Crequi
led another into the Milanese ; the Due de Rohan a tlurd

into the Valteline ; the Cardinal de la V alette was placed
at the head of the forces destined to co-operate with the
Swedes in Germany, and Turenne was attached to him as

marechal-du-eamp. La Valette joined the duke of Wei-
mar at Bingen on the Rhine in August, and the combined
forces forced Mansfcld to raise the siege of Mayence. The
Imperial general Galas contrived, by a movement from
Worms, to cut off their communication with France, and
the allied forces, stationed in a country exhausted by war,

were thus exposed to famine. Turenne sold his plate to

procure provisions for the soldiers under his immediate
command. In the disastrous retreat that ensued, while

discipline was almost entirely lost and the baggage thrown
away by the rest of the army, he retained his troops in

t heir accustomed order, abandoned only so much of the

luggage as enabled him to procure waggons for those who
were unable to march, and by mixing familiarly with the

soldiers and sharing his provisions with them kept up their

spirits. The duty of protecting the rear devolved mainly
upon him, and in the discharge of this arduous task he
had occasion to show how he had profited by his educa-

tion in Holland, in the art of seizing upon defensible posts

and maintaining them as long as might be necessary. The
disasters of this campaign indisposed La Valette to under-

take the command of that projected for the countries on
the Upper Rhine in 1636, and Richelieu only overcame his

reluctance by consenting that Turenne should again

accompany him. The success which attended this division

of the French forces, while those on the frontiers of the

Netherlands were less fortunate, induced Richelieu in

1037 to give the command of the army against Flanders to

La Valette, who again insisted upon having Turenne for

one of his marechaux-du-camp. This was a campaign of

sieges, and the conducting of them devolved almost exclu-

sively upon Turenne. With infinite difficulty he took

Landrecies
;
obliged Solre, with a garrison of two thousand

men, to surrender at discretion in a few hours ; defended

Maubeuge successfully against the Cardinal Infant; and
being intrusted with the pursuit of the retreating enemy,
closed the campaign by driving the Spaniards across the

Sambre. In 1638 Richelieu sent two reinforcements to

the duke of Weimar on the Upper Rhine, under Turenne
and Guebriant, who were designated lieutenants-general,

the first of that title in France. After the death of the

duke of Weimar in 1639, Turenne returned to Paris.

Richelieu wished to marry the viscount to one of his rela-

tions; but Turenne, who foresaw difficulties that might

tn Ue on the score of religion, frankly, but respectfully de-

clined the alliance. He was soon after sent to Italy, second

in command to the Comte d'Harcourt. In 1640 the French

commander adopted the advice of Turccne in opposition

to all the rest of his generals, and formed the siege of

Turin. He sat down before the city on the 10th of May,

and it held out till the 17th of September. The garrison

iniiounted to twelve thousand men, and the enemy were

in force in the neighbourhood; but Turenne calculated

upon the moral effects of the surrender of the town. He
was employed to cover the siege with a strong detachment

1 1 om the army, a task which he discharged successfully.

Still the attack would have been abandoned, but for the

excellence of his arrangements for supplying the besieging

camp with provisions. After the surrender of Turin,

D'Harcourt returned to France, leaving the army under the

command of Turenne. The relations in which his brother
the Due de Bouillon stood to the court rendered it unadvi-
sable in the eyes of the minister to intrust Turenne with
an army, and D'Harcourt was ordered in 1641 to resume
the command. During the remainder of the reign of
Louis XIII. the political conduct of the Due de Bouillon
kept Turenne in the background. One of the first acts
of Anne of Austria as regent was to send him letters

patent appointing him general of the armies of the king
in Italy.

Italy was not however destined to be the scene of liis

exploits as a commander-in-chief. The Due de Bouillon,
who had reconciled himself to the new court, soon quar-
relled with it, as with the old, and took refuge at Rome.
Mazarin thought it unsafe to leave the brother of this dis-

affected prince in command of an army so near him, and
ordered Turenne to repair to Germany and re-organise the
army which, originally raised by the duke of Weimar, had
again been left without a leader through the death of Gu6-
briant and capture of Rantzau by the Imperialists. Turenne
took the command of this collection of soldiers of fortune

without a country, most of them Germans by birth, in

December, 1643, and retained it till after the conclusion of
the peace of Westphalia in October, 1648. During the
winter 1643^44 he succeeded, by the most strenuous exer-
tions, and by raising money on his own credit, in re-equip-
ping his army and restoring its discipline. He gave an
army to the king, instead of receiving the command of one
from him. And in the last year preceding the peace of
Westphalia it was his judgment and decision that restored

this same army to France, after it was on its march to join

the enemy on the allegation that the French government
had broke faith with it, at a time when he could only pay
the mutinous soldiers one month out of a six months'
arrear. Yet with such an army, so great was his power of
conciliating the affections and keeping up the spirits of
the soldiery, he struggled through five campaigns, against
leaders of no ordinary ability, to a complete triumph. In
conjunction with Conde he kept head against the Impe-
rialists, flushed with recent success in 1644. In 1645 he
prevented the bad effects of the defeat at Mariendal, in-

curred through the misconduct of Rosen, by his splendid
retreat; and concluded the campaign by reinstating the
elector of Treves in the possession of his territories. In
1647 he put an end to the mischievous custom of separate
and independent action on the part of the allied armies of
France and Sweden, and commenced the system of com-
bined operations which led in the course of that and the

succeeding campaign to the occupation of the Bavarian
territory and the emperor's consent to the treaty of
Miinster.

The peace of Westphalia, which released France from
foreign wars, was the signal for the commencement of
civil broils. In the commencement of 1649 the regent
and cardinal left Paris with the king, and the prince of

Conde commenced a blockade of the city. The due de
Bouillon embraced the party of the Fronde. Turenne was
at this time stationed with his army on the frontiers of
Germany. Wholly engrossed with his military duties, he
had hitherto taken no part in politics. The Huguenots,
among whose party he had been bred and educated, were
opposed to the court. He was not a subject of France

;

his allegiance to that crown could be dissolved at any time

by resigning his commission. Thus situated he rejected the

overtures of Mazarin, telling him that the blockade of Paris

during a minority appeared to be an unwarrantable stretch

of power, and he endeavoured to persuade his officers to

take part against the Cardinal. The court however had
gained so many regiments that he soon saw the attempt
was vain, and retired to Holland with some of his personal

friends. A hollow truce was soon after arranged between
the contending factions, and Turenne returned to France.

A quarrel between Condi; and Mazarin led, after numerous
petty intrigues, to the arrest of the former. Cond6 had
not long before reconciled himself with the due de Bouillon

and his brother: Turenne was faithful to the prince in

adversity. He threw himself into Stenai, and prevented

its being taken by the royal troops. He alone rallied the

dispirited friends of Conde, and, by calling the Spaniards

across the frontiers, procured the release of the prince, the

exile of Mazarin, and the conclusion of a peace with

Spain.

Turenne returned to Paris in May, 1651. The court

3D 2
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offered him favour* and advancement; the Prince of

Cond6 sought to enlist him in his party. He intimated to

the former that he desired no preferment ; to the latter,

that having accomplished his release from prison, his duty

towards him was fully discharged. A less penetrating mind
than Turenne's could have discovered that a Huguenot
party existed only in name ; that the Fronde was an incon-

gruous association of unprincipled intriguers, each of whom
sought only his personal aggrandisement ; that the age of

petty independent sovereignties such as existed in his

house had passed ; and that the only career of honourable

ambition open to him must be sought by becoming a
French subject, attaching himself to the only minister

capable of organising a strong government in France.

With characteristic absence of display or precipitation he

declared for the regent and Mazarin, and accepted in

1652 the command of the royal army. It was soon evi-

dent that the same mind which alone upheld the Prince of

Condi's cause when he was imprisoned, now struggled to

uphold the royal authority, against apparently as fearful

odds. The Cardinal Mazarin, the object of popular execra-

tion, was again with the court, and all France seemed to

unite against the prince. The king had to oppose one army
to the Spaniards in Catalonia and another in Flanders; and
only 9000 or 10,000 men could be mustered to oppose the

rebel nobles. The favouritism of the court, even at so

anxious a moment, offered to Turenne the insult of pro-

posing to divide the command between him and Hacque-
court, an officer ten years his junior. Knowing that time

must do him justice, he complied with the unreasonable

request. But his genius maintained its ascendant, and the

plan and execution of the campaign were really his. By
the close of the year Condi was obliged to quit France :

the king was crowned at Rheims, entered Paris, and con-
signed the Cardinal de Retz, the only remnant of the

Fronde, to a dungeon.
From 1653 till the conclusion of the year 1659, Turenne's

fenius for war found ample scope in the wars of the

rench and Austrian Netherlands. During the whole of
this protracted struggle he had to contend against the

Prince of CondS, the most brilliant military genius of his

age. It was on the part of Turenne intense but regulated

energy, sound judgment and sleepless observation, op-
posed to an almost miraculous quickness of perception on
the part of his adversary, and an impetuosity of execution,
to which an ardent imagination would have lent irre-

sistible force could the effort have been made continuous.

The treaty of the Pyrenees put an end to a struggle more
persevering and destructive than any that Europe had pre-
viously witnessed, and yet indicative of that growing
equality of European states, the full sense of which can
alone guarantee permanent peace.

The death of Mazarin in 1661, and the resolution of
Louis XIV. to be thenceforth his own prime minister,
though it did not raise Turenne to office, gave him a
powerful influence in state affairs. He had from the time
he embraced the cause of the Prince of Condd necessarily
had a political character, but so long as Mazarin lived he
was contented to leave it to contribute indirectly to its

promotion. Almost the only occasion in which he appears
to have laid aside this passive character was in the negotia-
tions he commenced with Monk after the death of Crom-
well. But his advice was sought and valued by the mo-
narch who boasted that he was his own prime minister.

The first sensible effect of the influence of Turenne was
the resolution of Louis to protect the independence of
Portugal, which Mazarin had made up his mind to sacrifice
'<jo the Spaniards. Turenne's credit with De Witt was mainly
instrumental in opening the negotiations with Holland
which led to the treaty of commerce concluded with that
power. The instructions of the Count d'Estrades, who ne-
gotiated the treaty, were drawn up by Turenne. When,
in 1665

;
England and Holland each endeavoured to induce

Louis XIV. to assist in the war against the other, it was by
the advice of Turenne that the king endeavoured to recon-
cile the belligerents.

Turenne had married, in 1C53, Charlotte, only daughter
and heiress of the Due de la Force, a zealous Protestant.
Regard for his wile's feelings appears to liave kept him
longer in the Protestant communion than his own inclina-
tions. The French Protestants had allowed themselves to
be made the instruments of political factions ; and tliis cir-
cumstance, which had made Sully withdraw from their

councils, kept Turenne from entering them. He had l*c
educated by a moderate Calvinist, and, like most actm
men who seek not a religion of abstract opinions, but d
practical influence, he cared little for doctrinal points. Th«
fierce controversies of the Calvirusts and Arminiam du-
gusted him ; and the numberless sects which sprung up in

Holland and England confused him. Perusing the con-

troversies of the Jansenists and Jesuits, he found the »rrr

same controversy that shook the Reformed church agitat-

ing the Roman Catholic, and thus learned to look upoo
the difference between the two churches as merely formal
The conversation of prelates like the bishop of Meaux, and
the silent influence of the conventional tone of the drdr*
in which he moved, all contributed to sap his Protestantiam.
And although Turenne's mind would have revolted 'had
revolted in earlier life) from the idea of changing his reli-

gion to advance his fortune, the feeling that it kept tna
m some sort an alien in the court of which he was one c*

the brightest ornaments could not fail insensibly to in-

fluence his mind when he had brought himself to view the

difference between the sects as not essential. The death

of the viscountess in 1666 removed the last tie thai

bound him to the Protestants ; and he was received into

the bosom of the Roman Catholic church by the arch-

bishop of Paris. This transaction was privately conducted

;

the change of his creed could not raise Turenne higher m
the state than he already stood ; his confidential letters f<»

years previous show that his mind was in a state to t*

easily determined to such a step : his whole subsequent
conduct indicates sincerity in his adopted faith. His chanr*
of religion cannot be called a conversion in the high inn
of the word ; but there was nothing dishonourable in it : it

was merely an additional step in the process of changing
the son of the independent sovereign of Sedan into *

thoroughly naturalized Frenchman.
Although circumstances had obliged France to join thr

side of the Dutch in their war against England. France took
scarcely any active part in the contest, and promoted the
peace concluded between the belligerents in 1667. Loua
availed himself of the peace to form a combination againtt
Spam, with a view to make himself master of the Spanish
Netherlands. The campaign in Flanders, in which Lgub
told Turenne he wished to learn the art of war under him.
was the consequence. The fears entertained by England,
and by the partisans of the House of Orange in Holland.

«

the consequences of French aggrandisement on th» ode
led to the last war of Turenne. The narrative of th»
war, which commenced in 1672, belongs to history rather
than to biography, which confines itself to the lllnstrs-
tion of individual character, at least in a sketch bike the
present, in which the subject is presented merely in out-
line. The victories gained by Turenne from the year
1672 to the year 1675 serve only, so far as be is con-
cerned, to place in a more brilliant light the qualities
which he had amply displayed on former occasion*.
These victories served to impress Louis XIV., who
gained by them, with the vain idea that he was invin-
cible ; but they taught William of Orange, who suffered
by them, to act in future years as became one who really
was the scholar of Turenne. In Montecuculi Turenix
found an opponent worthy of him, one who, like himsctf.
had passed through every grade of service. The premature
death of the vicomte prevented either from claiming s
personal advantage over the other. Henri, Vicomte de
Turenne, fell near Sassbach, on the 26th ofJuly, 1675, whilr
preparing to lead his troops into action. The French
soldiers cried, ' Our father is dead ;' the hostile geners!
declared that a manjiad fallen who did honour to human
nature ; and the surviving French leaders, although ther
troops were marshalled for battle, retired without haardinr
an action. The letters of Madame de Sevisrnf present a
lively picture of the effect produced on the public mind *:
Paris by the intelligence of Turenne's death.

Turenne's victories, his state papers (published by Ram-
say at the end of his Memoirs), and his private letters a)l

bear the impress of a truly great mind. In him clear and
comprehensive views were combined with energy in action :

both in politics and religion he was superior to the har>t!
and narrow feelings of the partisan; and his domestic
life was eminently pure.
TURF, the sod which covers the surface of pastures

and is composed of a portion of the soil with the roots ci
natural grasses or other plants ; which gives the whole »
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consistence, and allows of its being raised in slices by the
plough or the pareing tool made for the purpose.
The word is often also applied to the substance which is

generally called peat ; and when the latter is taken from
the surface where living plants are growing, the name of
nrf is very applicable to it. It is derived from the Dutch
word lor/, which is generally applied to perfect peat as
well as to turf. The origin and composition of peat have
been described in its proper place. [Peat.] We shall only
here notice the uses to which turf is applied, when we
mean a sod taken from the surface on which some living

plants are still growing, or have lately done so. Near ex-
tensive heaths which have never been reclaimed, and in

situations where no regular peat-bogs are to be found, turf
becomes a very useful fuel. It is pared off the surface
with the heath growing on it, in dry weather, in sods of a
convenient size, generally round and about one foot in

diameter. The thickness of the sod depends on the depth
and abundance of the roots found in it, as they are the
sole cause of the turf continuing to burn when the blaze
caused by the burning of the heath is over. As the soil

of the places where turf is usually cut is generally of a
sandy nature, turf ashes are not so valuable for manuring
the land as peat ashes: still they contain portions of
potash and other vegetable salts, and produce a very good
effect when spread as a top-dressing on moist meadows
the soil of which is chiefly composed of clay. In sufficient

quantities they are excellent to raise turnips ; and it is

generally observed, that where poor heathy pastures are

pared for the purpose of burning the turf on the spot and
spreading the ashes, the turnips sown there seldom fail.

For the advantages and disadvantages of this operation, see

Paring and Burning.
Where the poor can readily obtain turf for the trouble

of cutting it and drying it for use, a degree of comfort la

diffused through their cottages which cannot be found
where fuel is scarce. In the large open chimney the

whole family can be seated by a pile of turf burning on the

hearth.

Turf is used for many other purposes, as well as for fuel

:

laid like tiles on a roof overlapping each other, they form
an excellent and cheap protection against rain ; cut some-
what thicker, and in the shape of bricks, they serve to

build the walls of cabins, which are warm and durable,

provided the eaves of the roof project sufficiently to cover
Ihem. The soldier who has served through many cam-
paigns knows from experience that a conical hut of turf

can be raised in a very short time, if the material is at

hand.
When clay is burnt to improve the texture of the soil,

the operation is best performed in a circular hearth made
of turf, with certain flues to regulate the supply of air to

the burning mass. The turf is a slow conductor of heat,

and by its means the mass is kept burning steadily in the

interior of the heap, without being cooled by the effect of

t he external air. When the turf-wall itself begins to bum
through, it is generally the proper time to mix the whole
and extinguish the fire.

The turf which we have been considering is taken from
the surface of uncultivated land, and in the course of a cer-

tain number of years the wild heaths and other plants

natural to the soil spring up again, and by their stems

and roots produce a fresh turf; to assist this renovation it

is usual to cut the flat turves of a circular shape with a
thin paring tool as we observed before, so that there re-

main portions of the surface which are not disturbed, and
from, which the heath and wild plants soon spread over the

surface which has been cut. In this way the same spot

may be made to give a fresh supply of turves every seven

years. This is only done where the soil is absolutely

barren, and where its cultivation is not thought of : for at

last every remnant of good earth is carried off, the grasses

disappear entirely, and nothing but the common heaths

can find food for their vegetation.

The surface of good pastures, especially of commons, is

often pared for the purpose of forming an artificial turf

for ornament or for the purposes of pasture. In the first

case those spots are chosen where the grass is of the

finest and closest pile. The surface is pared as thin as

can conveniently be done, so that the sward shall not

break. A proper spot having been chosen, it is divided

by the spade, or some sharp instrument like a knife stuck

across a long handle, into strips about a foot wide ; and a

very sharp flat instrument with a bent handle, so as to
work horizontally, is thrust an inch, or a little more,
below the surface, paring off the strip which has been
marked. /& the workman who cuts the sod advances,
another rolls it up before him, until it is of a proper size
to be carried off. A cut is then made across the strip, and
another roll is begun. Thus a large space may be com-
pletely bared, or parallel strips may be cut out, leaving
some of the turf uncut between them. In this case the
joss of the herbage will be soonest repaired by the spread-
ing of the grasses from the strips which are left. When
an ornamental lawn is to be formed by laying down the
turf, the ground is levelled, or laid in any desired form.
It is well rolled and beaten, to make it firm, and if the
weather is dry, it is well watered before the turf is applied.
As lawns require frequent mowing, a close, slow-growing
turf is a great advantage : it should therefore be taken, if

possible, from a poor thin soil. The turf which lies imme-
diately over the chalk is best adapted to this purpose. If
the ground to be covered is of a rich quality, it is best to
remove the soil and lay some of the poorer subsoil bare,
to place the turf on : a rich moist soil would make the grass
grow too rank, and require constant mowing and rolling to

keep it down. Brickbats and rubbish are often spread over
the ground, where a lawn is to be formed by turfing it

over : these not only form a poorer soil, but also keep it

drier by their porosity. It need not be observed, that
where turfing is resorted to, to cover bare places in mea-
dows or pasture, the reverse of all this should be done,
and manure spread over the places where the turf is to be
laid, so that the roots may be invigorated and a rich pile

of grass may spring up.
When there are banks and inequalities in pastures, it is

often useful to pare off all the turf, rolling it up, from the
places which are to be levelled. The superfluous soil is then
removed, and if it has been long in the form of a dry
bank, it is spread ovei the grass, which it greatly invigo-
rates. The new surface is enriched with manure, if it re-

quires it, and in moist weather or after watering it, the
turf is rolled over it and well beaten down. A heavy rol-

ler drawn over it will greatly assist its rooting, and thus an
unsightly bank, on which the grass was usually either

coarse or burnt up, according as the season was wet or dry,

becomes a good and neat pasture. Another important use

of turf is to cut it into small strips and divide these into

pieces of a square inch in size, or somewhat more, for the

purpose of laying land to grass by inoculation. This is

only a partial turfing, which extends rapidly, and in the

course of a very few years converts a field which was not

very productive as arable land into a valuable meadow,
especially if it is so situated as to be capable of occasional

irrigation.

The advantage of an extent of fine turf for the exercise

of high-bred horses has given a name to the pursuit of

breeding and training horses for the purpose of racing.

The annals of the turf record the deeds of famous horses

and the success of their owners. The turf has its rules and

codes of laws, and the highest individuals in the nation

often sit in judgment on some disputed point of turf law,

with as much gravity as they would decide the most im-

portant interests of the state.

TURGOT, ANNE ROBERT JACQUES, was born in

Paris on the 10th of May, 1727. He was descended from

one of the most antient families in Normandy, and the

name (the 'God Thor') seems to imply that he was of the

race of those northern conquerors who gave their name to

Normandy, and the greater proportion of whom afterwards

emigrated to England with their chief William, called Wil-

liam the Conqueror. His father, Michel-Etienne Turgol,

was President aux Requctes du Palais, and alterwards

Prevdt des Marchands, councillor of state, and first pre-

sident of the Great Council. His great-great-grandfatbor

Jacques Turgot was one of the presidents of the noblesse

of Normandy in the States of 1614. Being the youngest

of three sons, Turgot was destined by his parents for the

ecclesiastical profession, for which his taste for study, the

modesty and simplicity of his manners, and a sort of timidity

which kept him aloof from dissipation, appeared to fit him.

But he very early formed a resolution not to be an eccle-

siastic. Turgot's earnest, early imbibed, and single-minded

love of truth and justice represented to him the im-

morality of taking a solemn engagement to maintain

always the same opinions, to preach what he might perhaps
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cease to believe, and to teach to others as truths what he

might regard as errors. With his passion for science, as well

as literature and poetry, it might be supposed that, having

obtained his father's consent to his plan of not entering the

church, he would have desired no other employment than

that of a man of letters. ButTurgot resolved, without dis-

carding his favourite pursuits, to adopt a more active em-
ployment than that of a mere man of letters or science ; an
employment which he foresaw would enable him to exer-

cise a more direct and effective influence on the affairs of

men than any mere closet philosopher, however gifted, can
hope to do.

Turgot having determined to adopt the profession of the

bar, or the robe, as it was called in France before the Revo-
lution, selected that branch or department the members
of which used to be called masters of requests (Matires

des RequStes). The maitres des requfites seem originally

to have been magistrates who laid the written requests or

petitions of parties before the king's council presided over

by the chancellor. The term afterwards also came to

signify those members of the profession of the robe, or bar,

whose business it was to make a verbal report of cases

before the council of state. (Dictionnaire de I'Academie

Fratifaise, art. ' Requ3te.') The nature of the occupation
of a master of requests, as followed by Turgot, will appear
from the following anecdotes told by Dupont de Nfimours in

his ' Memoirs,' the first of which contains a hint that may
be useful to many a young lawyer besides Turgot. The first

time that Turgot made a speech before the king, he thought
it his duty to state and argue the case in as few words as

possible. After he had ended, some of the councillors of
state said to him, ' You have spoken very well, but you have
been a little long ; be more brief another time.' It might
well be supposed that such advice, under such circum-
stances, somewhat puzzled the young lawyer. Turgot
reflected on it, and on his second appearance before the
council pursued a different course. He developed very
much in detail the facts of the case and the evidence
in support of them, and he recapitulated each head of his

speech before he proceeded to the following head

;

and then recapitulated the whole a second time at the
end. ' You have corrected your fault,' they said to him

;

'you have said a great deaf, and you have been brief.'

On another occasion, when Turgot supported his conclu-
sions by arguments drawn rather from the spirit than the
letter of the law, the council rejected them, but eight days
after the two parties compromised the matter, conformably
to Turgot's conclusions, and without regard to the decree
of the council. (Memoires, par Dupont de Nemours, pp.
29-32.) It would appear from the above cases, that the

business of a maltre des requfites, as followed by Turgot,

corresponded in some respects with that of a counsel in

England practising before the privy council ; with this

difference however, that the maitres des requfites were not
employed by parties or for them, but by and for the
court : so that in some respects they resembled rather
our masters in Chancery ; with this difference again, that
the master in Chancery's report is written, and neither
spoken nor yet read by himself.

In 17C1 Turgot was appointed intendant of Limoges.
The office of intendant of a province in France, before the
Revolution, was an administrative office. Turcot had, with
a view of preparing himself for the duties of hjs new office,

specially studied those branches of science which had most
relation to them

;
particularly such of the physical and

mathematical sciences as applied to agriculture, to manu-
factures, to commerce, to the construction of public works.
During the thirteen years that the province of the Limou-
sin was under the administration of Turgot, the more equi-
table distribution of imposts, the making of roads, the
militia, the providing of subsistence for the people, and
the protection of commerce, were the principal objects of
his labours. He also applied himself to give activity to
the Society of Agriculture of Limoges, and to direct its

labours towards a useful end; he caused the midwives,
who were scattered over the country, to be properly in-
structed ; he secured to the people, during epidemics, the
assistance of skilful physicians; and he introduced into his
district the cultivation of potatoes, which the people at
first looked down upon as a sort of food unfit for man; but
Turgot overcame their prejudices by using them at his
own table.

Turgot's plans for the • repartition des impots,' and for the

removal of the ' corvees,' the old contrivance for the trpst-r

of roads and bridges, deserve, on account of their unjiw*-

ance, a few words of explanation.

The greater part of the lands of Turgot's province of tl <

Limousin was farmed by ' metayers,' whom the owner of »

u

land furnished with the seed, cattle, implements of Ln-
bandry, and everything necessary for the cultivation of v *

farm. Under this form of cultivation, Condorcet s_»j *. .-.

was very difficult to distinguish between that portion wf :i .-

whole produce of the land which was to pay the ex.peu-._-

of cultivation, in other words, the interest, or rather pruti

:

of the capital advanced in the shape of cattle and ju-

plements of husbandry, as well as the wages of labour. «__>i

that portion which remained after such payment in «! -

shape or under the name of ' produit net,' or rent, ilu: ,t

is evident that, according to the above account, the m.-

tayers bore only the character of labourers, without ia a.-.;

degree partaking of that of capitalists. Consequ-rx.- >

whatever part of the produce went to them must be c--.-

sidered simply as the wages of labour; while what wiv.

to the proprietors consisted at once of the rent and Lj-.

profits of capital.

Instead of the impots or land-tax being raised upon tin.;

part of the whole produce which could be justly considerrJ

as produit-net, or rent, the only part which consistent.,

with justice and with sound principles of public ecom>r-

.

can be subjected to taxation, the tax was imposed a .,

levied without reference to that, and a part, probably 1 l

principal part of the tax, operated as a tax upon lab

and capital. Turgot laboured long and ardently, but n
vain, to obtain an adjustment of this matter—a meu-u.

.

which he considered as of such paramount important.,

that he remarked, that no man who really believed t.t

' imp6t territorial,' or land-tax, properly apportioned, im-

practicable or unjust, could possess sound views on i..-

ministration. Turgot seems to have considered that t.'<

best mode of levying the land-tax was to take a certiur.

proportion of the rent. He seems also to have c-j--

sidered that this tax, properly apportioned and lc»r. -.

would supersede the necessity of all other taxes. He «a . «.

' A fixed law might terminate for ever all disputes betw c . i

the government and the people, and particularly by fixi: ;

one scale for war and another for peace. Armngemu.:.
would be made in consequence in purchases ami »»;.>,

and the part of the rent that bears the tax would no Ion.'- .-

be purchased, any more than the sliare of the curf. At L i

end of some time, it is very true that nobody would r^,i

taxes. But the king would be proprietor of a proportjo.j-

part of the revenue of all the land. This revenue wou.i
increase with the riches of the nation; and if this incrr-i.>.

of wealth increased wants, there would be a sufficiency to

supply them. The riches of the king would be the mi m-

sure of the riches of the nation; and the adruini_.tra.iut:

always affected by the reaction of its errors, would con-

stantly be instructed by the simple calculation of li..

produce of the taxes.' (CEuvres de Turgot, torn, iv., p.

235.)

Another great object of Turgot's labours was to deliver

the Limousin from the oppressive burthen of the corvefs

;

which consisted in the repair of the highroads by the com-
pulsory labour of the poor inhabitants of the district. Tin
impost pressed directly and exclusively on the poor man,
the principle having been adopted of exacting it in kind.

The hardship was extreme : men who had only their dav '»

wages to live on were compelled to work without \\.r._e- ;

the beasts necessary to the tillage of the ground werr taki-a

away from their work without regard to the inconvcnieuees
thereby occasioned. Besides this, the roads were made i< i' ;i

ill-will. The workmen were ignorant of the art ofruad-m.ii.-
ing ; so that the frequent repairs of the roads, either niauje

badly or with bad materials, were necessary conscuuenee..
Turgot proposed to the ' communautes ' adjoining the high-
roads to have the work done by contract. By tliis uic

the original construction of the roads was at once mo
substantial and more economical, and they could be kept
afterwards at a less cost. Thus those features of the cu;-

vecs that implied constraint and personal servitude dis-

appeared. The unjust distribution of the impost lor pa\ -

ing the contractor still remained ; for it was beyond tlx
power of an intendant to alter it.

On the death of Louis XV. a wider field was opened
for the execution of Turgot's enlarged and bene fiveat
policy. The state of France, oppressed and exhausted by
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an accumulation of abuses, demanded a reforming minister

;

and the public voice called Turgot to the highest offices,

as a man who united to all the knowledge which is the re-

Milt of study the experience acquired by habits of business.

He was at first appointed minister of the marine ; but

alter continuing only a month in this situation, in which
he felt that he wanted much of the necessary knowledge,

lie received the appointment of comptroller-general of

finance, an employment for which all the labours of his

previous life had prepared him. The comptroller-general

dt' finance was then prime minister of France.

In his letter to the king, of 34th August, 1774, Turgot
said, ' I confine myself at present, Sire, to reminding you
of these three words—No bankruptcy, no augmentation of

imposts, no loans. To fulfil these three conditions,' he

savg, * there is but one means : to reduce the expenditure

below the receipt, and sufficiently below it to be able to

economise every year twenty millions, in order to clear off

the old debts. Without that the first cannon fired will

force the state to a bankruptcv.' He then explained at

some length the means which he considered the best for

effecting the saving in question, and thus concluded :

—

• These are the points which your majesty has permitted

me to recall to you. Your majesty will not forget that in

accepting the place of comptroller-general, I felt all the

value of the confidence with which you honoured me. I

felt that you intrusted to me the happiness of your people,

and, if I may be allowed to say so, the care of rendering

your person and your authority beloved ; but at the same

tune I felt all the danger to which I exposed myself. I

foresaw that I should have to contend alone against abuses

of every kind, against the efforts of those who gain by

those abuses, against the mass of prejudices which are op-

posed to all reform, and which are so powerful a means in

the hands of interested persons to eternalize disorders. I

shall even have to struggle against the natural goodness,

against the generosity of your majesty, and of the persons

w ho are most dear to you. I shall be feared—even hated

—by the greatest part of the court, by all who solicit fa-

vours ; and they will impute to me all the refusals, they

"ill represent me as a harsh man (dur), because I shall

have represented to your majesty that you ought not to en-

rich even those whom you love at the expense of the sub-

stance of your people. That people to wliom I shall have

••aerificed myself are so easily deceived, that perhaps I

shall incur their hatred by the very measures which I shall

employ in their defence. I shall be calumniated, and per-

haps with sufficient appearance of truth to deprive me of

the confidence of your majesty. I should not regret the

loss of a place to which I never raised my expectations.

1 am ready to give it up as soon as I can no longer hope

to be useful in it; but your esteem, the reputation of in-

tegrity, the public good-will, which have determined your

choice in my favour, are dearer to me than life. Your

majesty will remember that it is on the faith of your pro-

mises that I undertake a burthen perhaps above my strength

;

that it is to you personally, to the honest, the just, and

srood man, rather than to the king, that I give myself up.*

One of the first measures of Turgot was the establish-

ment of a free trade in corn in the interior of the kingdom,

lie threw down those artificial barriers, in the construction of

which man had employed a perverted ingenuity, to prevent

one province which might chance to labour under a tempo-

tary famine arising from a bad harvest, from being relieved

bv the superabundance of a more fortunate district, and

thus constantly retain some part of the kingdom in misery

ami distress, and at the same time cramp the energies and

iliimnish the resources of the whole. He felt at the same

ti'ue how much perfect freedom in the external trade in

com would add to the security of subsistence, but he

Knew that the time was not yet arrived when such a

measure could be attempted with success. Besides the

cstrictions on the free passage of corn from one part ot

the kingdom to another, there were numerous local re-

lictions and exactions, most of which (such as the ex-

clusive privilege of bakers, the 'banalite ' of mills, Sec.)

were removed during Turgot's administration. He also

passed a law abolishing the corvees throughout France, a

law which, with the characteristic infatuation of the pri-

ukged classes, who would give up nothing till it was too

late, was revoked immediately alter Turgot's removal from

o'.riee. Ry these different laws, the servitude of the inhabit-

ants of the rural districts was nearly destroyed. Turgot also

abolished most of the restrictions and exclusive privileges
under which the inhabitants of the towns suffered. Free-
dom of trade was granted to the glass-works of Normandy,
which, being obliged to supply Paris and Rouen with a
certain quantity of glass at a low price, would have derived
no advantage from bringing their manufacture to perfec-
tion, and had remained in that state of mediocrity to which
oppressive laws condemn all the manufactures which have
the misfortune to be subjected to them.

In regard to his financial operations, the characteristics

of Turgot's administration were exactness in payments,
fidelity to engagements, a reduction of expenditure when-
ever it could be effected without hardship and injustice.

Pensions were three years in arrear : Turgot caused two
years to be paid at once of all those which did not exceed
400 livres ; that is, of all which were necessary for the sub-
sistence of the parties to whom they had been granted.
Ten millions due for advances made to the colonies had
been payable for five years, and the payment of them had
been suspended. Turgot paid at first 1,500,000 livres, and
secured a million yearly for the payment of the rest. The
finance appointments had been multiplied with the sole
object of procuring a temporary supply by the first sale of
offices. Most of the offices were double. Turgot proposed
to reduce the double offices to a single one ; to make the
functionary whose office was retained reimburse him whose
office was abolished ; and when one person held two places,

to suppress the salary of one of them.
' Such,' observes Condorcet, ' had been the operations,

such were the views of M. Turgot ; and it was thus that,

while they accused him of not knowing finance, apparently
to console themselves for the superiority which they were
obliged to acknowledge in all the important parts of the
administration, he had augmented the public revenue
without putting on a new impost, and after having sup-
pressed or diminished several ; and that without having
recourse to new loans, he had made repayments and dimi-
nished the debt. All these labours had been the work of
twenty months ; and two attacks of gout, an hereditary

malady in the family of M. Turgot, had hindered him for

several months from carrying on his plans. The forced

labour to which his zeal for the public good had made him
devote himself at the peril of his life had prolonged these
attacks, and rendered them dangerous.' ( Vie de M. Turgot,

pp. 115, 116.)

In short, those men of all ranks and every profession who
subsisted at the expense of the nation without performing
any service in return, who lived by abuses—nobles, cour-
tiers, financiers, farmers of the revenue—all united in a
powerful confederacy against Turgot, and succeeded in

driving him from his office after he had held it not two years.

After his retirement from office he occupied himself less

than formerly with political matters, particularly with such
as had reference to the government and the laws of France.

The sciences to which he now chiefly devoted his attention

were the physical and mathematical. He likewise con-
tinued to indulge his early taste for literature and poetry.

He had never lost the habit of making verses—an amuse-
ment very valuable to him in his journeys and during the

sleepless nights caused by the gout. But he seldom
showed his verses: a few fragments were made public,

and were attributed by the critics to Voltaire. All that

was known of his lucubrations in that department was a
single Latin verse, intended for the portrait of Franklin

—

' Eripuit crelo fulmen, scc^irumque tyraania.*

Among the many points in which Turgot was in advance

of the statesmen of his age, there is none that will strike an
English reader more than the view he took of the American
war as compared with the views even of the most enlight-

ened of the contemporary English statesmen on that sub-

ject. Even Burke, who saw farther than the others, had
not admitted into his calculation the consideration of the

most remote possibility of the ultimate independence of

the colonies. Turgot's ' Memoire'on the American war
contains views on the nature of colonies that have been
recognised since by the soundest thinkers on those subjects

as correct ones. His work on the laws against usury con-

tains almost all that is valuable in Bentham's Letters on

the usury laws, written many years later: not that Bentham
copied Turgot ; he probably did not know of his work ; but

the fact is as stated. His article 'Fondalion,' also in the
' Encyclopedic,' contains many ideas which were new at
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the time, and some, the soundness of which has not yet been

overthrown.
The principal fault that was attributed to Turgot as a

statesman was want of address. He himself thus answers

the charge in his letter to Dr. Price :—' Dr. Franklin has

sent me, sir, as from you, the new edition of your " Ob-

servations on Civil Liberty, &c." I have to thank you

doubly : first, for the work itself, of whifih I have long

known the value, and which upon its first publication 1

read with avidity, notwithstanding the multiplicity of busi-

ness in which I was engaged ; and, in the next place, for

your candour in suppressing the imputation of want of

address, which you had inserted, among many things much
to my advantage, in your " additional observations." I

might have deserved the imputation, if you had meant no
other want of address than that of not being able to dis-

cover the secret springs of those intrigues which were

practised against me by persons much more adroit in that

respect than I am, or ever shall, or ever desire to be. But
I understand you to charge me with a want of address in

grossly shocking the general opinion of my nation ; and,

had that been your meaning, you would not have done
justice either to me or to my nation, which is much more
enlightened than is generally thought by yours, and which
is perhaps more easily prevailed on to adopt rational ideas

than even the English. I come to this conclusion, as well

from having seen your countrymen so infatuated with the

absurd project of subduing America, that nothing could in

the least open their eyes till the capture of Burgoyne, as

from the system of monopoly and exclusion which is in

fashion with all your political writers upon commerce, ex-

cept Mr. Adam Smith and Dean Tucker, and which is the

true source of the loss of your colonies, and from all your
controversial writings upon the questions which for these

twenty years past have been discussed among you, in not

one of which that I remember to have read, till your ob-

servations were published, is the question considered in its

true point of view ; I never could conceive how a nation

whicn has so successfully cultivated every branch of the

natural sciences could remain so far inferior to itself in the

most important of all sciences, that of public happiness ; a
science in which the liberty of the press, that exists no-

where else, must have given it such vast advantages over
every other country in Europe.'
But as we are informed by his biographers that he could

not dissemble his hatred for knaves, his contempt for cow-
ardice or baseness ; that those sentiments involuntarily

showed themselves on his countenance ; even when we
take along with this what these friendly biographers
add, that as they were only the consequence of his love

for mankind, they neither inspired him with a spirit of in-

justice nor of vengeance : yet when we consider of what
materials that portion of his countrymen were composed
with whom he must have come chiefly in contact as prime
minister of France, we need not be surprised that he made
himself many enemies ; and that want of address was im-
puted to him even by those who were not his enemies- But
in whatever degree the charge may derogate from his

claim to practical talent in statesmanship, it leaves un-
touched his character as a statesman for reach of intel-

lectual vision, for purity and benevolence of intention, for

undeviafing adherence to principle hitherto unrivalled.

Turgot's attacks of gout before his ministry had been
fiainful, but not dangerous. The violent and incessant

abour to which he devoted himself in the midst of these

attacks during his ministry changed the nature of them

;

and when he was restored to leisure, it was too late for re-

pose to repair the mischief that had been done. The
attacks became more and more frequent, and at last he
sunk under them. His last attack, which was long and
Revere, did not impair his mind nor even his temper. * He
only displayed towards his friends,' says Condorcet, ' a more
lively sense of the attentions they showed him ; and his

spirit beheld with tranquillity the approach of the moment
when, according to the eternal laws of nature, it was
about to fill in another sphere the place which those laws
had marked out for it.' {Vie de M. Turgot, p. 206.) He
expired on the 20th of March, 1781.

The following are the principal works of Turgot :—Arti-
cles in the Enclycopfdie—' Etymologie, '

* Existence,

'

1

Expansibility,' ' Foires et Marches,' ' Fondations ;'
' Eloge

de M. de Gournay ;' numerous official letters, memoirs, and
projfits, lois, 6dits, &c. ; ' Reflexions sur la Formation et la

Distribution des Richesses ;' » Lettres a M. le Controleor-
General sur le Commerce des Grains;' 'Extension de te

Liberte du Commerce des Colonies ;' 'Lettre a M. .

Maire de Rochefort;' 'Lettre a M. 1'Abbe Terrar *ar k
Marque des Fers ;' ' Sur la Prosodie de la Langue Franca*
et la Versification Metrique ;' ' a M. de C. sur le Livre da

l'Esprit ;' a complimentary Letter to Dean Tucker on the

occasion of M. Turgot's translating into French Tucker"*
work, entitled - The Case of going to War for the Sake of

Trade, considered in a New Light.' [Tucker, Josiah.J
Condorcet, in his Life of Turgot, gives a good mam

opinions and speculations in metaphysics, morals, ami
legislation, whicn formed, he says, detached portions of »

great work which Turgot had projected, but which be had
not even begun to write, and were gathered by Coodorcel
fram his conversation. «

{Vie de Monsieur Turgot (par Condorcet), Londre-.

1786 ; Mimoires sur la Vie et let Outrages de M. Tkrrot,
Ministre d' Etat, par Dupont de Nemours, Philadelphw.
1788 ; Oeuvres de M. Turgot, Ministre d'Btat, 0 vol*. Pro-
Paris, 1808.)

TURIN. [Torino.]
TURINSK. [Siberia, vol. xxi., p. 471.]
TURKEY. [Pavonine, vol. xvn., p. 335 ; PorLnv.

vol. xviii., p. 480.]
TURKEY, TURKS. Turkey is an empire situated i;

Europe, Asia, and Africa. The several portions of wh»ch
it consists have been described under the heads Anatom*.
Constantinople, Bulgaria, Candia, Egypt, Gkik:,
Rum-Ili, Tripoli, &c. Besides those extensive protiow
which are under the immediate sovereignty of the Sultan,

this empire contains the following vassal states:— I. Moi-
davia ; 2. Wallachia ; 3. Servia ; 4. Egypt ; 5. Tr*i<.

0. Tripoli in Africa ; 7. Algiers, now a French colony,

but the sovereignty of which has never been ceded by thr

Sultan. These vassal states have also been treated under

their several heads.
The Turkish empire is divided into ' eyaleta,* or lair*

provinces, containing each a number of ' sanjaks,' or ' liwav

that is, districts. In the enumeration of them we shall

follow the political divisions made by order of Sultaa

Selim III. ; but we shall omit such provinces as have met
been ceded to foreign powers, and add such chance* a»

have since been made, following the authority of Balbi and

Malte-Brun. The initial B. or M. put after the name of •

province indicates that the name is not in the division oi

Selim III., but has been taken from the works of one c<

these geographers, whose chief authorities are Mouradjs.
d'Ohsson, and Jouannin.

Eyalets in Europe :

—

I. Rum-ili, with 16 sanjaks : 1, Mon astir, the residence

of the pasha of the whole eyalet; 2, Selanik ; 3, Tirhal*. cr

Trikala ; 4, Iskenderiye, or Scutari ; 5, Okhri, or Okhridt

.

6, Awlonia, or Valona ; 7, Giistendil ; 8, Il-bessan ; 9. Per-

serin; 10, Dukagin; 11, Uskub, or Scopi ; 12, Delorria, o»

Delvino; 13, Wuljterin ; 14, Kawali ; 15, 'Alaja-hisamr

:

16, Janina, or Joannina.
II. Silistra, or Silistria, once contained eight sanjaks, bo!

it now contains only six: 1, Nifcopoli ; 2, Chermen ; 3.

Wize ; 4, Kirkkilissa ; 5, Belgrade (B.), which is only i

military command in the town of Belgrade ; 6, Widdin'
III. Jezayr, or the islands of the Archipelago, and some

parts of the continental coast of Asia and Europe ; H i«

the eyalet of the Kapudan Pasha, and now contains oaU
five sanjaks : 1, Geliboli, orGallipoli ; 2, Rhodes ; 3, Mrty-
lene, or Midilli ; 4, Kibris, or Cyprus ; 5, the Castle of tite

Dardanelles. (Chios? B. ; Samos? B.)
IV. Bosnia, with 4 (?) sanjaks : 1, Bosna-Sera'i ; 2. Zwor-

nik ; 3, Herzek, or Herzogcvina ; 4, Klis. (Widdin ? B.

,

Adai'-Kebir? B.)

Eyalets in Asia :

—

V. Anatoli, or Anatolia, contains 14 (?) sanjaks : 1, An-
gora ; 2, Aidln ; 3, Boli ; 4, Tekke ; 5, Amid : 6, Khud-
Swend-kiar ; 7, Sultanoni ; 8, Sard-khan ; 9, Kastemunl

:

10, Kftra-hissar; 11, Kara-su
; 12, Kanghri ; 13, KutaTeh ;

14, Menteshe. Balbi, whose authority is Jouannin, givn
eighteen sanjaks, several of which have other names thin
those in the division of Selim.

VI. Karaman, or Caramania, has seven sanjaks : 1, Ko-
niah; 2, Ak-seraT; 3, Ak-shehr; 4, Beg-shehr; 5. Kir-

shehr; 6, Kai'sarieh
; 7, Nikde. (Maden? B.; Gurdk.' B.:

Larenda? B.)

VII. Siwag has seven sanjaks : 1, Siwas; 2, Amasia;
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3,Chorum ; 4, Bozok ; 5, Diwriji ; G, Janik ; 7, Arabgir. Balbi
mentions eight sanjaks, several of which have other names.

VIII. Trabesun, or Trebizond, has three sanjaks : t, Tra-
besun ; 2, Oonia ; 3, Batum.
IX. Kars contains at present three sanjaks: 1, Kara;

'-, An! ; 3, Erdanuji.

X. Childir contained twenty very small sanjaks in the

time of Selim ; but the greater part of this eyafet has been
i eded to Russia, and the remaining and smaller part has
lieen united with the eyalet of Kars, of which the eastern

part has likewise been ceded to Russia.
XI. Erz-rum contained fourteen sanjaks during the reign

of Selim, but it seems that it has now only the following
eight : 1, Erz-n'im ; 2, Kamakh ; 3, Maden (?) ; 4, Erz-injan ;

5, K:\ru-hissar (?) ; 6, Giimiish-kaneh.

XII. Wan had fourteen sanjaks, including the dominions
if some hereditary chiefs ; but it has now only five

:

1, Wan ; 2, Mush ; 3, Bedlis
; 4, Khoshab ; 5, Bayazid.

XIII. Rakka had ten sanjaks, which are now reduced to

the following five: 1, Rakka; 2, Ort'a ; 3, Bir; 4, Tor;
•">, Khabur.
XIV. Diyarbekir had twenty-six sanjaks, but Balbi

mentions only three : 1, Diyarbekir, or Kura-Hamid

;

_', Maden (?) ; 3, Siwerek : besides which there are several

[principalities of the Kurd chiefs, such as Palu, Agil, Guh,
and others.

XV. Shehrzol, or Shehrzur, formerly contained thirty-

tuo sanjaks. It has lately been united with the eyalet

of Baghdad, and contains the sanjaks of— 1, Kerkuk
;

2, Shehrzol ; 3, Erbil ; 4, Bayan. There are several prin-

cipalities of the Kurds in this eyalet.

XVI. Mosul had six sanjaks, but has now only two,

Mosul and El-kosh. Several tribes of Kurds, Turkomans,
and Arabs are quite independent.

XVII. Baghdad contained eighteen sanjaks, but has now
only nine, besides those of the eyalets of Shehrzol and of

Basrah united with Baghdad. The sanjaks are— 1, Bagh-
dad

; 2, Meshed-'Ali ; 3, Meshed-Huscin ; 4, Hillah
;

o, An& ; 6, Nisibi ; 7, Mardin
; 8, Basrah ; 9, Korna. It

contains also several half-independent principalities of the

Kurds, and there are some tribes of Arabs that are quite

independent.
XVIII. Mer'ash had formerly five, and has now only

four sanjaks: 1, Mer'ash; 2, Aantab ; 3, Malatia ; 4, Al-

bostan, B. (Kara?) »

XIX. Basrah, or Bassora, contained thirty sanjaks during

the reign of Selim, and a great number more before the

accession of this sultan : it. is now united with Baghdad.

XX. Adana had formerly five, and has now seven san-

jaks: 1, Adana; 2, Tarsus ; 3, Alayeh ; 4, Sis; 5, Payas,

U.
; 6, Anemur, B. ; 7, Selefkeh, B'. ( Ichil ?)

XXI. Haleb, or Aleppo, contains six sanjaks, the

names of which in Balbi do not always agree with those

in the division of Selim. 1, Haleb; 2, Klis, or Killis

;

i, Balis or Bailiin ; 4, Skanderun or Alexandretta, B.

;

5, Antakia, or Antioch, B. ; G, Shogr, Jcsi-Shogr, or Sheg-

u'lir, B.

XXII. Tripoli, or Tarablus, in Syria, had formerly five,

and now has two sanjaks : 1, Tripoli ; 2, Latakia. This

ovalet contains the half-independent countries of the

Nozairis, the Maronites, and the Ismaelites, which have
1 he names of sanjaks in the division of Selim.

XXIII. Damascus, or Danias, had formerly eight sanjaks.

irding to Balbi, it has now twelve :— 1, Damascus

;

iah ; 3, Hems ; 4,Tadnior ; 5, Jerusalem; G, Bethle-

Kalil, or Hebron ; 8, Rayh, or Jericho ; 9, Nablus,
• 10, Gaza ; 11, Ramla ; 12, Jaffa, or Joppe.

Vcre, or Akka. This eyalet is not in the list of

wtains rive sanjaks :— 1, Beirut ; 2, SaTde, or

<•, or Tyrus ; 4, Nasrah, or Nazareth ; 5, Taba-
( his eyalet are situated the half-independent

Mutualis and of the Druses,

•ful if the Syrian eyalets are still divided

aving been fdr a long time in possession

typt, Mehemed 'AH, who has lately been

re them to the Sultan. Since this event

oy accurate information concerning the

•iion of these provinces,

idda and Sai'da in Arabia ; the number
of sai 'en.

XX :s considered as an eyalet, divided into

twelve i .»eh of which was formerly governed by a

bey of tl iluks.

P. No. 1601.

"XXVIII. Creta, orCandia,has throe sanjaks -— l.C'anea:
2

:
Retimo ; 3, Candia.
The administration of the provinces is described below.

We only observe here that the number of sanjaks in Asia
has greatly diminished ; and that neither the eyalets nor
the sanjaks have such invariable limits as provinces in

Europe usually have.
The present sultan, Abdii-l-Mejid I., succeeded his father

Mahmud II., in a.h. 1256 (a.d. 1H40). The Sultan of
Turkey is absolute in this sense, that there is no political

body in the empire which has any recognised power to

check his will : but he is obliged to reign conformably to

the religious, political, and civil principles contained in

theKorin
;
conformably to the Sunna, or the words of the

prophet Mohammed preserved by tradition; and to the

unanimous decision of the assembly of the Ulemas, in

which the Mufti presides ; and conformably to the Kanun-
name. The Kanun-name, a word derived from the Greek
(rrti/wv), is a kind of code containing decisions and institu-

tions which have been made since the beginning of the

empire, and conformably to the Koran. This legislation is

also called 'Urfi,' or the arbitrary legislation, because it

treats of such matters as have only been decided in a general
way by Mohammed. However, as the principles of abso-

lute monarchy contained in the Koran are very large, and
the Sultan is the chief of the Mohammedan religion as

successor of the Khalifs, his power is less checked by law
than it is by custom, by public opinion, and by the rebel-

lious spirit of his subjects.

Government.—The civil and religious law having only

one source, the Koran, the highest dignitary is the Mufti,

who is the supreme authority with regard to the legality of

religious, civil, and political acts: he is the patriarch and
the high chancellor of the empire. His counsellors are, the

Sheikhu-l-islam Kiayazi, or viec-mufti ; the Telkhisji, the

representative of the mufti for daily affairs ; the Mektubji,
or chancellor ; and the Fetwa-Emini. or director of the chan-

cery for the issue of fetwas, or ecclesiastical decrees. The
Sultan does not declare war nor conclude peace : nor does

he undertake anything of importance without previously

asking the Mufti and his Ulemas 'if it is comformable to

the law ;' and the Mufti decides the matter by a fetwft.

Sometimes also the nation applies to the Mufti for similar

purposes, especially incases of rebellion, which becomes a

legal opposition as soon as the motive of it is declared to be

just and legal by a fetwa. The Mufti and his counsellors,

the high judges of Riim-ili, of Anatoli, of Constantinople,

of Mecca, of Medina, and several other high functionaries,

are called 'the dignitaries of law' (Menasibi-sheriye), or

'the dignitaries of science' {Menasibi-ilmive). The as-

sembly of these functionaries is c alled the assembly of the

Ulemas, or 'wise men.' Ulema is the general name ot

theologians and jurists, who are bound to aid the Mufti

with their advice when he summons them to his assem-

blies. All the Kadis, or judges, and the ' muderris,' or

professors of sciences, are under the authority of the

Mufti. The council of the Mufti is not unlike the Ministry

of Instruction and of Ecclesiastical and Medical Affairs in

Prussia, which however has not the administration of

justice. [Ulema.]
State Dignities.—I. Dignities of the pen.—They are

divided into three classes, viz. Rijal, Khoja, and Agha.
1. Rij&l. The members of this class form the Sublime

Porte of the grand-vizir, or the state ministry and state

council, the president of which is the grand-vizir. Under

him are three ministers :— 1, the Kiaya-bey. or minister for

home affairs ; 2, the Reis Efendi, or minister of the foreign

office ; 3, the Chaush-bashi, or minister of the executive

power, under whom are 360 chansh, ur stale messengers,

divided into 15 companies, commanded each by a buluk-

bashi ; but the title of rijal belongs only to the above-

mentioned three ministers, and to six under-secretaries of

state, among whom is the Kanunji, or the minister who has

the revision of the decrees and other legal acts of the

ministers, and who takes care that these decrees are con-

formable to the principles of the Kanun-name.
2. Khoj.'i. The members of this class form the Porte of

the defterdar, or the ministry of finance, the director of

which is the first defterdar. Under him are the second

and the third defterdar ; the Nishanjl-bashi, or secretary

of state for the sultan's signature (seal-keeper) ; and' the

Defter-emini, or the superintendent of the office of finance,

who have the rank of ministers. The ministers have the
Vol. XXV.—3E
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title of Vizir, and their assembly is called the Diwan : they

are also called Vizirs of the Cupola, because they used to

assemble in an apartment surmounted by a cupola.

3. Agha. To this class belong, or belonged, several

military and civil officers, such as the Bostanji-bashi, or

commander of the guard of the gardens within the Seraglio

;

the Topji-bashi, or commander of the artillery ; the Miri-

'Alem, or bearer of the standard of the Prophet ; the

lhtisab-agha, or praefect of the public markets ; the Kapi-
jiler-kiayazi, or great chamberlain ; and others. Several

ofthese functions have been abolished, as observed below.
II. Dignities of the Sword. To this class belong the

governors of the eyalets, or Bcyler-beys, who are pashas
of two tails; the governors of the sanjaks, or Sanjak-beys,

who are pashas of one tail ; and the governors of the
woiwodships, or under divisions of the sanjaks, who are

not pashas, but only beys. The vizirs are pashas of three
tails, and so is the Serasker, or general-field-marshal ; but
the rank of a vizir is often given to the governors of eya-
lets, and the governors of the sanjaks arc very often

pashas of two tails. The governor of an eyalet has always
a sanjak, or sometimes several, of which he is also the
governor ; and he has little authority over the subordinate
governors. The pashas combine the functions of military

commanders, of judges, and of receivers of the' taxes.

With regard to the taxes, there is a double mode of admi-
nistering the sanjaks. The pashas either hold their pro-
vince for life, and pay annually a certain sum to the trea-

sury of the empire, in which case they are called ' Mute-
sarrif ;' or they give an account of the yearly income of the
province to the defterdar in Constantinople, in which case
thev hold the province only for a certain time, and are
called ' Mute-sellim.' If a pasha receives a second sanjak,
he is neither mute-sarrif nor mute-sellim in respect of it,

but ' Muhasil,' or ' receiver of the taxes.' There is great
confusion in the system of administration ; and it depends
entirely upon the sultan to change the division of the eya-
lets, and to make as many sanjaks or woiwodships of them
as he finds convenient to give to his officers.

The late sultan, Mahmud II., made great changes with
regard to the high functions of the empire. A considerable
number of subordinate places, especially in the Porte of
the defterdar (finance) was abolished, and important
changes were made concerning the rank of the different
functionaries, who all wear a kind of European uniform.
The changes in the army were radical : the Janissaries were
exterminated, and the regular troops received a European
organization. The general-field-marshal has still the name
of Serasker, or Serasker-Pasha. The second in rank is now
the Beyler-Bey Vizir,~or the commander of the Sultan's
life-guard, whose full title is ' Mushiri-asakiri Khasii," or
' councillor of the house-troops.' The Beyler-Bey Vizir
has been substituted for the Bostanji-Bashi, a dignity which
was abolished, like that of the Miri-'Alem mentioned
above. The Mushiri-Topkhaney-'Amire, or ' the coun-
cillor of the imperial artillery,' is another new military
dignitary, who has been substituted for Ihe Topji-Baslu.
The army, foot as well as horse, is divided into ' ferik,' or
divisions commanded by a Ferik-Pasha. Each ' ferik

1

is
divided into ' liwa,' or brigades commanded by a Miri-liwa-
Pasha; a ' liwa' contains two ' alai',' or reg"inients com-
manded by a Miri-alai'-Bey, or colonel ; an • alai' ' is eora-

Eosed of four ' tabur,' or oattalions, commanded by a Bin-
ashi, or major ; each ' tabur ' has eight ' buluk,' or com-

panies, commanded by a ' Yiiz-bashi,' or captain ; and a
' buluk ' is composed of eight ' on,' or sections, each com-
manded by an ' On-bashi,' or corporal.

Similar changes have been introduced into the civil
department. Many offices in the imperial household have
been abolished, such as those of the ' Silihdar-Agha,' or
armour-bearer of the Sultan, which, in former times, was
a post that gave great personal influence over the Sultan,
fhe 4 Dulbend-Agha,' or keeper of the Sultans turban;
the ' Kahweji-Bashi,' or the first coffee-maker ; the 4 Biil-
bulji-Bashi,' or the first nightingale- keeper ; the ' Tutuji-
Bashi,' or the first parrot -keeper , the ' Chantaji-Bashi,' or
the keeper of the Sultan s purse, have likewise disappeared
from among the officers of the imperial household. All
the officers, attendants, soldiers, and servants employed in
the Seraglio amounted in former times to 12.000 • swords,'
that is, • men,' besides the females. The first officer of
the harem (a word which signifies • the apartment of Ihe
women

') and of the whole seraglio of the Sultan is

the Kislar-Agha (the master of the girls), who is also

called ' Babes-seadet-Agha,' or ' master of the door r>i

happiness.' One of his first subordinate officers is tb»
' Peshkesji-Bashi,' ' the surveyor of the presents.* who
receives the presents which foreign ambassadors malr
to the Sultan. The women of the harem are dividtd
into five classes:—1,

4 Kadin,' or 'wives of the Sultan.'

in number from four to seven ;
2, ' Gediklii," or ' cluun-

ber-raaids,' among whom the Sultan usually choo»«-»

his 4 kadin,' especially among the twelve handsomest ol

them, who have titles pf honour. Those who are pre-

ferred by the Sultan are called 4 Ikbal,' or ' children ol

happiness ;' and ' Khass-odalik,' or 4 private women of
the Sultan.' In Europe they are generally called ' Uda-
lisk,' which is not correct. 3, ' Usta,' or ' mistress*--,

generally called ' khalfah,' or ' attendants,' divided int»
' takim,' or companies of thirty women each ; 4, ' Sh»-
gird," or ' apprentices ;' 5, ' Jariyeh,' or ' slaves.'

The changes introduced by Mahmud II. into the system
of scientific education are no less remarkable. Tim
enlightened sultan improved the school for engineer*
founded by Selira III., and he founded a school for

architects, and another for students of medicine. The
medical school is divided into four classes. The student*
of the fourth class are mere beginners, and learn wiling
and reading ; in the third class are taught the gramraxx
and the syntax of the Turkish language, and foreign
languages," such as Arabic and French ; anatomy, phy-
siology, materia medica, and therapeutics are taught in tfir

second class
; physic and chemistry, in the first class.

Other changes have been made in the coins, measure*,
the public feasts, and the ceremonies of the court.

According to Balbi (3rd edition, 1840), the area of the
Turkish empire, including Egypt, but without Tunis, Tri-

poli (Africa), Scrvia, Wallachia, and Moldavia, is 1,033,2U>
square miles, of 60 to the degree, of which there are 1 10.2U)
in Europe, 556,000 in Asia, and 367,000 in Africa « Egvpt
and her dependencies). According to the same aiithuitv.
this area is peopled by 22,500,000 inhabitants, of whom
there are 7,000,000 in Europe, 12,500,000 in Asia, and
3,000,000 in Africa. Balbi estimates the revenue of

Turkey at 460,000,000 francs, or 18,400,000/. sterling, an
amount which seems too high, even if we admit 100.0tXJ.0i 1

1

francs, or 4,000,000/. sterling, as the revenue of Egypt.
The navy is composed of 23 ships of the line, 28 frigate*,

and 120 ships-of-war of an inferior order. The regular
army is said to be 70,000 men in time of war. During the
last war with Egypt the Turkish army consisted of double
this number.

Inhabitants.—The inhabitants are divided into two great
classes—the Turks, or, more correctly, Turks-Osmanlis. who
are the ruling race ; and the 4 Rayas,' that is

4 the flock,'

who are the antient inhabitants of the countries conquertd
by the Turks-Osmanlis. The Rayas, who are Christians,
except some pagan tribes, are subject to the capitation or
poll-tax, which the Osmanlis do not pay: they ha\e the
exercise of their religion with some restrictions, and they
are dressed in a different way from the Turks. In general
the Rayas, although they form communities and have their
local authorities, are entirely in the position and have ail

the disadvantages of a subdued race. The Rayas are lar
more numerous than the Turks, especially in Europe •

they belong to different nations. The Greeks aie
most numerous; the nations of Slavonic origin, »•

the Bosniacs (only the Christian Bosniacs areHr
Servians, the Bulgarians, as well as the Arm'
likewise very numerous. Several nations wh'
origin different from that of the Turks-Osma
Un less not reckoned among the Rayas, bee
adopted the Mohammedan religion. To t'

a great number of Kurd, Arabic, and Ts
Mohammedan Bosniaks, and the Albania'
the inhabitants of antient Epirus. Forei
are considered as Rayas, but they are
authority of their ambassadors and con
imperial decree was issued, by whicl
were granted to the Rayas, especially *

administration of justice between them
the payment of taxes. This decree co
eiples of law which were taken froir

Civil.' In consequence of this, there
in Euro]/ • that the Rayas were set or
with the Turks, and in France it w;
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the Sultan had given a modern constitution to his subjects,
and that the French Code Civil had been adopted as the
general law of Turkey. It afterwards proved however,
that, notwithstanding the decree, things continued the
same as before.

History.—The Turks-Osmanlis are a branch of the Turks
in the larger meaning of the word. The Turks, a family
distinguished from other nations by their language, cus-
toms, and physical character, are thinly spread ove." an
immense extent of Asia, from tiie desert of Gobi to the
shores of the Mediterranean, and from the northern part
of Siberia to the Persian Gulf. In some parts, as in South
Siberia, in Turkistan, and in the greater part of Asia
Minor, they form a compact population : in others, as in

Syria, Armenia, and Mesopotamia, they are much less

numerous than the oiiginal inhabitants. In Europe the
Turkish population is compact in Rum-ili, and in the
government of Kazan and some adjacent tracts in Eastern
Russia. In Africa there are only a few Turks-Osmanlis.
We cannot precisely ascertain when the Turks (we speak

in the larger meaning of the word) first appeared in Europe,
nor can we contradict those who say that some tribes were
settled in Southern Russia as early as the beginning of
Greek history. Herodotus (iv. 22) mentions a nation by the
name of Iurcae ('ISpem), which probably lived south-west
of the present town of Kiew. A nation which lived in the
same country is named Turcae, or Turks, by Pliny {Hist.
Nat., vi. 7) and Pomponius Mela (i. 19). The learned
Count J. Potocki ( Voyage dang les Steps d'Astrachan et

da Caucase, ed. F. Ivlaproth, vol. ii., p. 5) thinks that
Pliny and Mela have had more correct copies of the
work of this historian than we have, and that in the
above-mentioned passage of Herodotus we must read
Ti'pcat, instead of 'Ivpcat. This opinion has been adopted
by Eichwald {Attn Geographie des Kuspischrn Meeres,

&c, p. 285, &c), and by Hammer {Geschichte des

Osmanischen Reiches, x., p. 649), who adds, that the text

of Herodotus would be correct even without the proposed
alteration, Yiiriik, or Yuruk, being the well-known name
of all nomadic Turks in Asia Minor and Persia. Strabo

p. 306, ed. Casaub.) does not mention Turks, but he men-
tions a nation called Urgi (OJpyot\ which occupied nearly

the same tract as the Iurcae and Tureic.

Eichwald {ibid., pp. 288, 294, 293; proposes to alter

OJpyoi into Qvffoi, or Tiipieat (Thyrgi, or Tyrkai). The
same author (p. 249) thinks that the Tauri, the antient in-

habitants of the Chersonesus Taurica, now the Crimea,
were likewise of Turkish origin. The general opinion is,

that the Turks became first known to the Europeans
through the Byzantines, in the fourth or filth century, and
this opinion has not been abandoned by F. von Klaproth.
But however antient our knowledge of the Turks may be,

ttieywere known to the Chinese several centuries before

there was an historian in Europe.
The history of the Turks cannot be well understood

without a knowledge of the different tribes into which they

were divided from" the remotest times. According to

Abu-l-ghazi, cited below, the tribes are :«-], the Oghuzes,
Ghuzes, or Uzes, who called themselves Kuns, and
who were known in Southern Russia under the name of

Polowzi, the Kumani of the Byzantines ; 2, the Kiptshaks

[Tartars, Kiptshak} ; 3, the Kalaj ; 4, the Karlik, or

Kharlik; 5, the iKankli; 6, the Agach-eii, 7, the

I'ighurs. These seven tribes, of which the Khagan
of the Avars (Turks), who was at war with the emperor.

Mauritius (a.d. 582-602), styled himself the master, were
the most western Turkish nations, and first became known
to Europeans. (Theophylact., vii., p. 174, ed. Paris.)

From the Oghuzes, part of whom were afterwards called

Turkmans, or Turkomans, sprung the following dynas-

ties in Asia Minor, Persia, Syria, and Egypt:— 1, the

Ghasnewides ; 2, the Seljuks ; 3, the Beni Ortok ; 4, the

Atabegs ; 5, the Turkoman dynasty of Akko-yunli, or the

White Sheep ; 6, the Turkoman dynasty of K:ira-yunli, or

the Black Sheep ; 7, the Beni-Akhshid ; 8, the Bem-Tulak ;

», the first dynasty of the Mamluks iu Egypt ; 10, the

second dynasty of the Mamluks in Egypt ; 11, the Kiiyi,

the Hoeyhe of the Chinese, the most illustrious of all,

because the Turks-Osmanlis descend from them ; 12, the

Tiukiu. the Turks of the Altai, known to the Byzantines in

>he sixth century (Tiuk'u is the Chinese pronunciation of

Turk;
; 13, the Khirkhiz, now Kirghis ; 14, the Kimak, or

Kiimiik, now Kazi-Kumiik, in Dughestan ; 15, the Bejnak,

known in Europe as Patzinacitse, or Petshencgues

;

16, the Tulazl ; 17, the Taghazghaz
; 18, the Mejreke, now

Mecher-yekes, in the southern part of the Ural
; 19, the

Zarih.orZerdkeriui; 20, the Kaytak ; 21, the Kara-kalpak •

22, the Odkesh ; 23, the Monsok
; 24, the Berendij, for-

merly in Russia; 25, the Borosak, on the Wolga; 26, the
Tartars of the Golden Horde, a confederacy of several
other tribes or parts of tribes [Tartars] ; 27, the Noghais.
The history of the Kiptshak, the Tartars of the Golden

Horde, and of the Noghais, has been related under Tar-
tars—Kiptshak; Crimka

;
Kazan; Astrakhan: and

that of the Khazars and other Turkish, or rather half-
Turkish tribes, not mentioned by Abu-l-ghazi, under Tar-
tars—Khazars. We give here only the history of the
most remarkable of the other tribes, the Oghuzes, the
Seljuks, and the Osmanlis.

1. Oghuzes.—Tradition says that Oghuz-khan, the son
of Kara-khan, a descendent of Turk, who is the common
ancestor of all the Turks, was a mighty king in the time of
Abraham. His empire was the country called Turkistan
[Turkistan], known to the Persians by the name of
Turin. Under his successors the empire was divided

:

three khans, ' the three arrows,' ruled over the eastern
Oghuzes, and extended their dominions towards Chio r

three other khans, ' the three breakers,' were masters «er
the western Oghuzes, around the Oxus and the Jax<utes.
The first of these ' three breakers ' was the 1 khan of the
mountains :' he is the ancestor of the younger Oghuzes, or
that part of the Oghuzes which preserved their name in
later times, and of the Turkomans. The second was the
' khan of the sea,' the ancestor of the Seljuks ; and the
third was the ' khan of the heaven,' the ancestor of the
tribe Kayi, from which are descended the Osmanlis. For
many centuries the Oghuzes were perpetually at war with
the Persians, and afterwards with the Arabs," who, in a.h.
93 (a.d. 711) conquered Bokhara and Samarcand. Boghra-
khan Hanin extended his dominions as far as China, a.h.
389 (a.d. 999). His empire was broken up by civil troubles

during the fifth century a.h. (the eleventh a.d.), and be-
came a prey to the Seljuks.

2. Si'/jiiks.—Their ancestor Seljuk was a mighty under-
khan of the Oghuzes, and lived towards the end of the
fourth century a.h. (tenth a.d.). The influence of his

family increased during the civil troubles by which the
empire of the Oghuzes was shaken alter the death of
Boghra-khau Hanin. Toghrul-Bey, his grandson, who
lived in the middle of the fifth century a.h. (the eleventh
a.d.), was an independent Mohammedan prince. His
power was felt at Baghdad. Al Kftyim-bi-amri-llah, the
twenty-sixth khalif of Baghdad of the house of Abbas,
who was an instrument in the hands of the Persian family
of the Buyeh, was saved by Toghrul-Bey from the op-
pression of his haughty oppressors, and from the ambitious
designs of his son Besasiri (Nassassiri in Deguignes) who
was put to death by order of the khan of the Seljuks. The
khahf rewarded his liberator with the title and power of
the Amiru-l-omra, or ' prince of tne princes:' he married
a sister of the khan, and Toghrul-Bey married a daughter
of the khalif. In a.h. 462 (a.d. 1069) Toghrul-Bey was
succeeded by his nephew Alp-Arslin, who also married a
daughter of the khalif Al-Kayim. Alp-Arslan conquered
a large part of Turkistan, the north-western part of Persia,

Armenia, Georgia, Mesopotamia, and Syria. He was in-

volved in long wars with the Greeks, which he terminated

successfully in a.h. 464 (a.d. 1071) by a victory over the

emperor Romanus, who became a captive of the Turks.

The prime-minister of Alp-Arsl'm was Nizamu-l-Miilk,

famous as a statesman and historian. Alp-Arslan's son
and successor, Melek-Shah, conquered the greater part of

Asia Minor, called by the Turks Rum, or the country of
the Romans. His successors were the masters of Asia
Minor, Syria, Mesopotamia, Armenia, part of Persia, and
Western Turkistan, during one hundred and thirty years.

Towards the end of the seventh century a.h. (the thirteenth

a.d.) their power was broken by civil dissensions, caused

by the ambition of the royal princes and those of the

under-khans. Mesud, who died in a.h. 697 (a.d. 1297),

was only the shadow of a king. 'Alii-ed-din II., hio suc-

cessor, was the last sultan of the empire of the Seljuks.

He was killed by the Mongols in a.h. 707 (a.d. 1307), and
the Seljukian monarchy was divided into the following

states, all, except one, governed by princes of the tribe of

the Seljuks.
3E 2
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Kar4si became master of Mysia; SanS-Khan and Ai'din

reigned each in a part of Lydia; Menteshe inCaria; Teke

inLycia and Pamphylia; Hamid in Pisidia andlsauria;

Karara&n, the most powerful of all, was lord of Lycaonia;

and reigned as sultan in the city of Koniah, once the capi-

tal of the Seljukian empire; Kermian founded a petty state

in Northern Phrygia; Ghazi Chelebi, the only one among
these princes who was descended from the reigning dy-

nasty of the Seljuks, led the life of a pirate at Sinope and

Heraclea on the Black Sea. Another tribe, which had

lately arrived in these western countries, had subdued

Galatia and Bithynia : this was the tribe of the Turks-Os-

manlis.
Turht-Osmanlis.—Soliman-Shah, the son of Kay-alp,

the chief of the tribe of the K&yi, lived in the environs of

Mahan in Khorftsin in the beginning of the seventh cen-

tury a.h. (the thirteenth a.d.). He fled before the approach

of Genghis-Khan, in a.h. 621 (a.d. 1234), and settled with

50,000 of his men in Erzenjan and Akhlith in Armenia.

Seven years later, after Khorasan and Khowarezm had been

conquered by 'Ala-ed-din, the sultan of the Seljuks in

Koniah, Soliman returned to the steppes of his native coun-

try. Crossing the Euphrates near Ja'ber, he was drowned

in that river, and his tribe erected a tomb to his memory,
which still exists, and has the name of ' Turk-mesari,' or

the ' Tomb of the Turk.' One part of his tribe continued

their march to Khorasan ; another, commanded by Erto-

ghrul, ' the upright or the brave man,' one of the four sons

of Soliman, resolved to remain in the western countries,

and to settle there under the protection of 'Ala-ed-din, the

sultan of Koniah. On their march to the west, they saw in

a plain two armies preparing for battle : one of them was
numerous, the other feeble, but of warlike appearance.

Without hesitating, Ertoghrul resolved to assist the feeble.

It was the army of 'Ala-ed-din going to fight with the Mon-
gols ; and with Ertoghrul's assistance the Seljuks gained

the day. 'Ala-ed-din rewarded Ertoghrul with a dress of

honour, and gave him and his tribe the fertile pasture-

grounds of Tumanij, Ermeni, and Sogud, or, according to

some, the Mountains of K&raja-dagh near Angora. Erto-

ghrul assisted the sultan in all his wars with the Greeks

and the Mongols, and afterwards received the district of

Sultan-one, on the frontiers of the dominions of 'Ala'-ed-

din and the Byzantine empire, as a lief, on condition of de-

fending the frontiers against the invasions ofthe Byzantines.

Ertoghrul died in a.h. 687. (a.d. 1288). His successor as

chief of the tribe was his son Osman.
Osman (a.h. 687 till 726 ; a.d. 1288 till 1326) was the

founder of the Turkish empire ; he is the ancestor of the

reigning dynasty ; and he has given his name to a nume-
rous and powerful nation. The divine origin of prophets

and the future grandeur of heroes are often announced to

the nations of the East by dreams and visions. Ertoghrul

dreamed that his house would rise to power. Osman
dreamed that a tree grew from his lap and overshadowed
the earth. This was explained to mean, his descendents

should rule over the world ; and as the Koran says that
• good dreams come from God,' the warriors of his tribe

joyfully shed their blood to prove the truth of the words of
their prophet. During the life of his father, Osman had
signalized himself as a virtuous youth and an intrepid war-
rior. Accompanied by a chosen band of * alper ' (that is,

strong and gallant men, the plural of *alp,' 'strong'), he
was the dread of the Greeks and the Mongols of Persia.

Osman, and the three bravest of his companions, Konur-
alp, Torghud-alp, and Alghud-alp, appear in Turkish his-

tory like King Arthur and his knights, or Charlemagne and
his paladins. They took by storm the strong fortress of
Melangena, which received the Turkish name of Kara-his-
sar, or the « black castle,' and Osman was invested with it

as a fief by Sultan 'Ala-ed-din (a.h. 688, a.d. 1289). His
power grew gradually by conquests from the Greeks, and
afterwards from some petty Seljukian princes of Asia Minor,
especially by the conquest of Brusain a.h. 717 (a.d. 1317).
In a.h. 722 (a.d. 1321) the first Turks-Osmanlis crossed
the Bosporus and appeared in sight of Constantinople,
two similar expeditions having previously been made by
the Seljuks, in a.h. 662 Ca,d. 1263) and in a.h. 708 (a.d.
1308). At his death, which took place in a.h. 726 (a.d.

13261, he left to his successor, Urkhan, a state which compre-
hended a considerable part of Bithynia in the north,. Gala-
tia in the east, and Phrygia in the south, the western fron-

tiers of which were the river Sangarius and its southern

tributary, the Thymbrius. This state, after Sultan
,
Ali-«0-

din had been killed by the Mongols in a.h. 707 (a.d. 1307
became almost independent. The name Ownan u
Arabic origin (othman), and signifies literally ' the boty
breaker;' but it also designates a species of large vui!tu»

usually ealled ' the royal vulture,' and in this latter arc* j-

tation it was given to the son of Ertoghrul.

Urkhan (a.h. 726 till 761 ; a.d. 1326 till 1359) vw tr*

successor of Osman, and his eldest son. His reig-n w*»
signalised by conquests, and by some political and milrUn
institutions which have been the groundwork of the TaH-
ish constitution until our days. His brother 'Ala-ed-din.
a prince distinguished by the modesty of his character sou
by his faithful devotion to Urkhan, was his prime-minifUr

.

the first grand-vizir mentioned in the Turkish annals. 'Ah-
ed-din made wise laws concerning the dress of the peop'.r

and the mint : the first coins of the Osmanlis date frcm
the reign of Urkhan. By his advice Urkhan ordered Ox
' khotbah,' or the public prayer, to be said in hu tuunr.

which had formerly been pronounced in the name of i'm

sultan of Koniah. Thus by coining money bearing his nusr

.

and by the ' khotbah ' being said in his name, Urkhan as-

sumed two prerogatives which, according to the Islam, con-
stitute the privilege of majesty. His vassalage to Komu
was abolished, and the state of the Turks-Osmanhs becsm-
an independent empire. To secure the rising power of hi>

brother, 'Ala-ed-din, assisted by the high judge Kiri
Khalil Chenderell, established a standing army long t-t-

fore any such thing was known in Europe. This v-s
the famous body of the Janizaries, a word mutilated b«

Europeans from the Turkish ' Yeni-cheri,' or ' the urw
troop.' [Janizaries.] (Biographical Dictionary, '"A1V-

ed-dln.') The new troops decided the victory in the ha-
tie of Philocrene, where the emperor Andronicxu Hi-

Younger was entirely defeated by Urkhan and 'Ala-ed-dln.

and compelled to cross the Bosporus, and to take refu*t
under the walls of Constantinople (a.h. 731; a.d. 133v>

The conquest of Nicaea, once the residence of Greek em
perors [thkodorus Lascaris], was the fruit of this victor*

and six years afterwards the rest of Bithynia and tr*

freater part of Mysia (Kurasi) fell into the hands of thf

urks. Nicaea became the residence of Urkhan, the GrM-i
convents were occupied by Mohammedan derwishe*. aaJ
Mollah Khosrew, Wasi 'All, and other Turkish poets core-

Eosed their elegies on the solitudes of Mount Olympus
luring this time the Turks had thrice crossed the Bor-

porus and the Dardanelles, and the emperor AntlroniciH
was compelled to surrender his provinces in Asia vrhic'j

had been conquered by Urkhan. This peace, the 6r<
which was made between the Osmanlis and the Greckj.
was concluded in a.h. 734 (a.d. 1333). But as early
a.h. 738 (a.d. 1337) a strong body of Osmanlis agun
crossed the Bosporus, commanded by Urkhan, who waTtl*
first Turkish sultan that ever put nis foot on Uie soil oi

Europe. He repeated his expeditions, which had rather a
predatory character, in the following years, til) at last thr
emperor John Cantacuzenus (a.d. 1341-1355) reconciles
Urkhan by giving him his daughter in marriage (a.h. 747 ;

a.d. 1346). Urkhan was then sixty years old. Notwith-
standing his relationship to the emperor, he continued h<r-
tilities ; and in a.h. 756* (a.d. 1354) his son Soliman crossed
the Dardanelles with a few troops, and surprised thr
castle of Tzympe, now Chini, near Gallipoli, which from
that time remained in the hands of the Turks, who wen-
thus settled in Europe. During the civil troubles between
the emperor John Cantacuzenus and his son-in-law John
Palaeologus, Urkhan assisted the emperor, and seized the
castle of Gallipoli, the key of the Dardanelles, in which ht-

maintained himself after the abdication of John CanU-
cuzenus against the troops of the emperor John Pala-
ologus. The conquest of Gallipoli was an event so impor-
tant, that Urkhan announced it by pompons letters to the
petty Seljukian princes of Asia Minor. Urkhan died ia

a.h. 761 (a.d. 1350), at the age of seventy-fire years. Iiu
empire was divided into several provinces, which were
governed by pashas. This word, which comes from thr
Persian « pai-shah,' or ' the foot of the Shah,' is of very an-
tient origin. In the remotest times the ministers of the
kings of Persia were called his feet, his hands, his evta. his
ears(Xenophon, Cyrop., viii., c. 2, 101, and his tongue. The
» Hammer. Tol. 1-, p. 14*. aaya *.B. 738 (* n. 1356). Hut Tirol* im nm-

iiurrr.l before Gallipuli, and both the cutlet were luat a aborttW beta* tt»
abdication of John Cantoouxcous, to the month of January, USi.
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title of ' pai-shah ' was principally given to the governors
of the provinces who were also commanders-in-chief of the
troops of their province, and the chief support (' the feet ')

of the king. The Turks adopted the title of pasha as early
as the reign of Osinan. However, it was at first given to
scholars and poets ; and the first pashas we find in Turkish
history were Mukhliss-Pasha (the sincere pasha), formerly
known by the name .of 'Arif-bi-llah, and his son 'Ashik-
Pasha (the loving pasha), the author of a poem on divine
love, upon whom this title was conferred by Osman.
I rkhan was succeeded by his younger son Miirad, the
elder, Soliman, having lost his life by a fall from his

horse.

Miirad I., or Amiirad I. (a.h. 761 till 791 ; a.d. 1359
till 1389). No sooner was Miirad on the throne than he
lortued the plan of conquering the remaining part of the
Byzantine empire in Europe, and of subduing the Seljukian
princes in Asia Minor. As early as a.h. 703 (a.d. 1361

)

lie took Adrianople, the second capital of the Byzantine
empire, which he afterwards chose for his residence. In
the following year he conquered Philippoli, and the terror

oi the Turkish name spread over Europe. Pope Urban V.
preached a crusade against them ; and the kings of Hun-
gary, Bosnia, Servia, and the prince of Wallachia formed a
league against Miirad. They crossed the Haemus (the
Balkan) with their combined forces ; but before they had
seen the towers of Adrianople they were totally defeated by
the Turks, and king Louis ofHungary narrowly escaped cap-
tivity (a.h. 765 or 766; a.d. 1363). This was the first bat-

tle fought between the Osmanlisand the European princes.

In memory of his happy escape king Louis founded the
abbey of Mariazell, in the Alps of Styria, which is still

one of the most famous places of pilgrimage in Germany.
Alter this victory, the greater part of Thrace, Bulgaria,

and parts of Macedonia, Thessaly, and Epirus fell into the
hands of the victors. Turkish soldiers appeared at Apol-
louia, where Augustus was staying when he fas informed
of the assassination of the dictator Caesar. In a.h. 788
i. t.D. 13S6) Miirad carried his arms into Asia, and defeated

AlA-ed-din, the Seljukian prince of Karamania, who was
compelled to take the oath of vassalage. The result of

this battle, which was fought in the plain of Koniah, was
piincipally due to the irresistible charges of Bayazid, the

son, and afterwards the succcessor, of Miirad. Meanwhile
Lazarus, the kral or king of Servia, who had recovered from
his defeat, prepared an attack on the Turkish dominions,

agisted by strong bodies of Bosniak, Bulgarian, Hungarian,
Polish, and Wallachian auxiliaries. Although his army was
twice as numerous as that of the Turks, he was attacked
by Miirad on 'the field of the Ousels,' near Kossova, in

the southern corner of Servia (a.h. 791 ; a.d. 1389). The
Servians were at first victorious; but prince Bayazid,

armed with an iron club, broke their phalanx, and they

were routed with dreadful slaughter : their king Lazarus

was made a prisoner. Miirad received the principal cap-

tives in his tent. Milosh Kobilowich, a noble Servian,

prostrated himself before the throne, and kissed the feet of

the victor : but suddenly he seized a dagger, which was
hidden under his clothes, and stabbed Miirad to the heart.

Miirad ordered king Lazarus to be beheaded in his pre-

sence, and then expired on his throne. The famous battle

on tile field of the Ousels, and its consequence, the vas-

salage of Servia, became a subject for the national songs

of the Servians, a collection of which has lately been
translated into almost all European languages. During
the reign of Miirad I., the feudal system, an old Turkish

institution, was developed and strengthened by several

regulations, principally concerning the small military fiefs,

or • Timar,' and the great military fiefs, or ' Siamet.'

Sultan Bayazid I. (from a.h. 791 till 805 ; a.d. 1389-

1-W3), the eldest son of Miirad I., was the first chief

of the Osmanlis who assumed the title of Sultan. His first

act was an order by which his youngest brother Yakub
was put to death, a crime which he justified with the

words of the Koran, that ' death is better than uproar ;' from

which we may conclude that Yakub had perhaps formed
some ambitious plan. Bayazid, already known as a gene-

ral, and who, for the rapidity of his manoeuvres and the im-

petuosity of his charges, deserved the surname of ' Uderirn,'

or the * lightning,' successfully pursued the career of con-

quests opened by his ancestors. The emperor Manuel
l'ulseologus, who, of the immense empire of his ancestors,

possessed little more than the city of Constantinople,

refused or was unable to pay the heavy tribute due to the
Turks in consequence of a treaty concluded between him
and Bayazid. The Sultan immediately laid siege to Con-
stantinople, the first siege of this city by the Turks (a.h.
794 ; a.d. 1391) ; but a fleet with a body of French knights,
commanded by Boucicault (the author of the ' Mt'moires '),

reached Constantinople, and saved the capital. The siege
however was changed into a blockade, which lasted for

seven years. In Asia Bayazid conquered the extensive state

of Karamania, and the Seljukian principalities of Kaste-
niuni, Janik, and Amasia. During this Sigismund, .king

of Hungary, had levied a strong army, with the view of
driving the Turks back to Asia, and he was reinforced by
a body of French troops, commanded by John of Burgundy,
Count of Nevers, and the flower of the French chivalry.

But this powerful host was annihilated in the battle of Ni-
kipoli (a.h. 799 ; a.d. 1396). Sixty thousand Turks covered
the field, and Bayazid, to avenge this massacre and the death
of two thousand Turkish captives, cut to pieces by the
French some days before, ordered the slaughter of the
Christian captives. Ten thousand of them were put to death,
but the noblest prisoners, among whom were John of
Burgundy, De Coucy, De la Tremouille, and several

other knights belonging either to the roval house or to

the first nobility of France, were sent to Gallipoli, where
they remained until the following year, when they were
ransomed by the kings of France, of Cyprus, and of Hun-
gary. King Sigismund was pursued by the victorious Turks,
who, one hundred and seventy years after their ancestors

had left the pasture-grounds of Khorasan, made their first

incursion into the south-eastern provinces of Germany.
Bayazid, leaving the prosecution of the Hungarian war to

his generals, turned his arms against Greece, which he
overran in one campaign (in a.h. 800 ; a.d. 1397). In the
same year his general, Timur-Tash, extended his dominions
in Asia as far as the Euphrates. Bayazid was preparing
an invasion of Hungary, when he was compelled to defend
Asia against the conqueror of the East, Timur. His wais
with Timur, liis captivity in the battle of Angora, and his

death in the camp of his victor, have been told under
Timur. During the reign of Bayazid 1., the administration

of justice was" regulated by various laws, among which
there is one by which court-fees were introduced into

Turkey.
Interregnum (a.h. 804 till 816 ; a.d. 1402 till 1413).

Alter the battle of Angora, Timur reinstated the Selju-

kian princes of Karamania, Ai'din, Menteshe, Tekke, and
Kermian, who had been deprived of their dominions. How-
ever alter Timur's death (a.h. 807 ; a.d. 1405) ware broke out

among these princes, each of whom aimed at the posses-

sion of the antient empire of the Seljuks. In the mean-
time the throne of Osman had become vacant by the death
of Bayazid, and the succession was disputed among three

of his sons, Soliman, Isa (Jesus), and Mohammed. Soli-

man fcom the moment of the death of his father was inde-

pendent in Europe, and Isa and Mohammed found ad-
herents enough to defeat the Seljukian princes and to

recover each a part of the vast dominions of their father.

Thus Isa became independent at Brusa, and Mohammed
at Amasia. Thrice defeated by his brother Mohammed,
Isa fled to Karamania, and was heard of no more

;
perhaps

he was beheaded by order either of Mohammed or Soliman.

Another son of Bayazid, Musa, who, until then, had not

aimed at independence, was appointed by Mohammed to

attack Soliman, who was acknowledged by the Byzantine

court as the only legitimate Sultan. Musa crossed the Dar-
danelles in a.h. 80t) (a.d. 1406), and after various chances
surprised Soliman in a.h. 813 (a.d. 1410). Soliman, for-

saken by his officers, fled to Constantinople, but was killed

on his way in the villaffe of Dugunji, and Musa became
master of the Turks in Europe. War now broke out be-
tween Musa and Mohammed, who, having allied himself

with Stephen, the vassal king of Servia, crossed the Dar-
danelles. On the plain of Chamurli, near the sources of

the Kara-su, towards the southern frontiers of Servia, Musa,
forsaken by his best troops and generals, was entirely de-

feated, in a.h. 816 (a.d. 1413). The unfortunate prince

escaped from the field of battle, but his pursuers found

him dead (?) in a morass. In consequence of this victory

Mohammed became sole Sultan.'

Sultan Mohammed I. (a.h. 816 till 824 ; a.d. 1413 till

1421). Mohammed I., gifted by nature with beauty, strength

courage, and talents, which advantages had been improved
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by a careful education, was called by his countrymen
' Kiirishjl Chelebi,' or ' the gentleman.' He was a worthy

descendant of Osman ; but, less humane than his ancestor,

he ordered the murder of his nephew, the son of his late

brother Soliman. The reign of Mohammed was short, but

eventful.

From the field of Chamurli he hastened to Asia, and in

two years expelled the Seljukian princes of Karamania and

other parts. He was less fortunate against the Vene-

tians, whose admiral, Loredano, destroyed a Turkish fleet

off Gallipoli, in a.h. 819 (a.d. 1416) ; but peace was con-

cluded in the same year, and aTurkish ambassador appeared

at Venice. In the same year a Turkish army, which had

made an expedition into Germany, was destroyed at Rad-
kersburg in Styria. But Mohammed quelled a dangerous

plot of fanatic deiwishes, or monks, which had led to a

religious war ; and he succeeded, by negotiations, as well as

by lorce, in compelling the emperor Manuel Palseologus

to keep in prison a certain Mustafa, who was called Mus-
tafa the Impostor, but who was most probably that prince

Mustafa, son of Bayazid and brother of Mohammed, who
had disappeared after the battle of Angora. [Timur.]

In a.h. 824 (a.d.1421) the Sultan paid a visit to the emperor
Manuel in Constantinople, where he was received with

extraordinary splendour. He died in the same year, and
left to his successor, Miirad II., an empire of greater extent

than that of his father Bayazid before the invasion of

Timur.
Sultan Miirad II. (a.h. 824 till 855 ; a.d. 1421 till 1451),

the third son of Mohammed I., was a youth of eighteen

when he ascended the throne. Immediately after the

death of Mohammed, Mustafa was released from his cap-

tivity at Constantinople, and disputed the throne with

Miirad, who defeated and killed his rival with the assistance

of Adorno, Doge of Venice, and commander of the Vene-
tian fleet then assembled in the sea of Marmara. The
following years of the reign of Miirad II. were signalised

by some conquests in Greece, by the conquest of Thes-
salotuca, by a siege of Constantinople, as well as by
serious contests with some rebellious Khans in Asia, and
with Wlad Drakul the Cruel, prince of Wallachia. A
Polish embassy appeared at Adrianople in a.h. 844 (a.d.

1440). In a.h. 846 (a.d. 1442) Miirad was involved in a
war with Ladislaus, king of Hungary, whose general, John
Hunyad, defeated the Turks atNissa in the following year,

and penetrated as far as Philippopoli, whence, laden
with booty, he led his army back to Hungary. This war,

though interrupted by a peace (a.h. 848 ; a.d. 1444), was
afterwards continued, and proved most fatal to the Hunga-
rians. Miirad was a lover of peace and philosophical

studies. The peace with Hungary having been sworn with
solemn oaths on the Koran ana on the Evangelists, the

sultan was persuaded that there was no danger on the side

of Hungary ; and the state of Asia being satisfactory, he
retired into Asia, renouncing the throne in favout of his

son Mohammed, then a child. But Cardinal Julian
Cesarini, the instigator of the war between Ladislaus and
Miirad, who was dissatisfied with the peace, persuaded
Ladislaus and Hunyad to break it, and he released them
from their oath. Ten weeks after the treaty had been
sworn, the Hungarian army entered Turkey. Upon this

news Miirad left his solitude, and with forty thousand men
crossed the Bosporus, the Dardanelles being watched by a
Venetian fleet. At Varna he met with the enemy, feeble

in number, but so presumptuous that they boasted they
would expel the Turks from Europe in the course of that

year (a.h. 848; a.d. 1444^. The Hungarians were en-
tirely defeated ; Hunyad saved himself by a hasty flight,

but king Ladislaus, the Cardinal Julian, and several other
Christians of high rank were killed. During the battle, a
copy of the broken treaty, attached to the top of a lance,
was carried through the lines of the Osmanlis, to remind
them that they were fighting for a just cause. After this

victory Miirad renounced the throne a second time, but
was again obliged to take the reins of government by a
mutiny of the Janizaries, which however he soon quelled.
The latter years of his reign were as glorious as the begin-
ning. Corinth and Patras were conquered, and Hunyad,
having again invaded Turkey, was routed tat Kossova, in

a.h. 852 (a.d. 1448). Miirad was less fortunate against the
famous Scanderbeg. the prince of Epirus, who maintained
himself in his principality in spite of all the efforts of the
Sultan. Miirad, who died in a.h. £55 (a.d. 1451), has

been compared with Diocletian and Charles V^^rAo bo*h
renounced the throne. But these two emperors retired

from the world becase they were disgusted with the ca-w
of government ; Miirad • loved power, but he loved still

more the quiet of a private life.

Sultan Mohammed II., the son of Miirad II. (a.h. 8Cft»i!l

886; a.d. 1451 till 1481), was a youth of twenty-one wh»n
he ascended the throne. His reign. is memorable in the

annals of Turkish as well as European history for the
conquest of Constantinople. The power of the fast GrwW
emperors was insignificant, but their intrigues against the
Sultans were troublesome and often dangerous,' and th*
mere fact of their existence was a cause that prevents the

numerous Greek subjects of the Sultans from obeying the

Turkish sceptre. The name of Constantinople wan pro-

nounced in the East with no less reverence than that •>{

Baghdad ; the citywas the natural capital ofany empire arro-

ated on both sides of the Bosponis ; and residing in the pa-

lace of the successors ofConstantine, the Sultans could con-
sider themselves as the heirs of a thousand years' authori**
exercised by the emperors over the nations of the Ea<
Constantinople fell after a siege of fifty-three days, on th.

2lst of Jemaziul-ewwal, a.h. 857 (29th of May, 1453\ and
the last of the Greek emperors, Constantine Pal«*>Ioe».-»,

died under the swords of the Janizaries. Constantinople
became the capital of the Sultans, and from this tim*
Turkish history becomes intimately connected with th*
history of Europe.
Mohammed now began a series of victories and con-

quests, by which his empire became one of the most power-
ful states in the world. 8ervia, formerly a vassal »'..«.«.

became a Turkish province ; the Peloponnesus was con-
quered, but it was afterwards lost ; Franco Acciajuoli. th*

last duke of Athens, once the friend of Mohammed, n
strangled; Trebizond, the last remnant ofGreek independ-
ence, was also taken [Trebizond] ; Kaffa was captured by
the famous grand-vizir Ahmed Kedtik, and the khans of

Crimea took the oath of vassalage. In Asia the frontier*

of Turkey were extended by the victories obtained e\tr
several petty Seljukian princes, and Europe was alarmed tt

the incursions of the Turks into Wallachia, Moldai:*.
Transylvania, Hungary, and Germany. But more dangrr-
ous than all this was the fall of Otranto in Italy, which w»
taken by Ahmed Kediik, in a.h. 884 (a.d. 14*79). Scan-
derbeg was defeated, and his dominions, Epirus and IV
Herzogevina, were united with Turkey. Mohammed 11.

died in a.h. 886 (a.d. 1481): his successor was his sra
Bayazid II. During the reign of Mohammed II. gra:
numbers of Turks settled in Europe, where they receirrxi
lands which had been taken from the Greeks. Mohammed
was very active in the administration of his empire. Amirsr
his criminal laws we find one by which blood-money wi»
established, that is, the price for wounds, broken uinht.
and the whole body in case of manslaughter, by psvwr
which the perpetrator was discharged from further liabthtr.
This blood-money corresponds to the 4 Wehre ' of tJv-

antient Teutonic nations, with this difference however, tin:

among these nations it was the wounded person, or re.

heirs, who received the money as an indemnification, whilr
in Turkey the Sultan received it. The blood-money •»*»

therefore a punishment, and not a mere satisfaction, lifc-.

the ' Wehre.' By a bloody and inhuman law Mohammec
II. declared that the Sultan had the power toput his brother*
to death in order to prevent troubles. (Gottlob Becker.
Dissertatio Politica de Parricidio Omnanidarum, Witten-
berg, 1664.) However this law was not without precedent*
and analogies, though only exceptional, and none of then
had been sanctioned by a law. Among the Persian* the
murder of parents and relations by the kings was commits
in the remotest times. Mohammed was very careful u
establishing schools and academies for the study of tht«-
logy, jurisprudence, mathematics, and philosophy.

Sultan Bayazid II., the son of Mahonfmed II. < a.m. 8*
to 918 ; a.d. 1481 to 1512). Bayazid having only one brothr-
Jem, lid not avail himself of his power to put him todeetli.
The consequence was, a rebellion of Jem, who disputed li»
crown with his brother : after a long civil war, Jem n*» u
last obliged to fly to Rhodes. The KnighU of St. John «t
him a prisoner to France, whence he went to Italy, aid
there he died in a.h. 900 (a.d. 1494\ poisoned I <

Pope Alexander VI., Borgia. Besides these civil comm.-
I tions. the reign of Bayazid was troubled by war* w.tti

I Egypt, Venice, Hungary, Poland, and Austria In

,
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'.KJl (A.d. 1495) the first Russian ambassador appeared at

Constantinople. Bayazid towards the end of his life ex-
perienced the bitterness of a war with his youngest son,

Selim, who rose in rebellion because Ahmed, the third and
favourite son of Bayazid, had been proclaimed his successor.

Selim was at first defeated, but the Sultan was obliged to

iivide his forces by sending an army to Asia against the

rebel Sheitan-kuli. Sheitan-kuli was defeated by the

unous grand-vizir 'AH Makhdum Pasha, but the rebel as

well as the grand-vizir lost their lives in the battle. De-
prived of his best general, and exposed to a dangerous
ii-'itiny of the Janizaries, Bayazid was compelled by Selim
10 abdicate, and he died soon afterwards, either of grief or

from poison by order of Selim (a.h. 918; a.d. 1512). The
. <ign of Bayazid II. was generally unhappy, and the limits

of the empire were not extended by him ; but he lost none
"f the conquests of his predecessors.

Sultan Mim I., the son of Bayazid II. (a.h. 018 to 926
;

a.d. 1512 to \520). The short reign of this cruel, but most
ictive and gallant Sultan, is one of the most glorious in

Turkish history. Immediately on his accession he put (o

'oath his brother Korkud and five of his nephews. He
then marched against his brother Ahmed, whom he de-
it-ated, seized, and murdered, in a.h. 919 (a.d. 1513). In
a war with Persia, Selim, alter having routed Shah Isma il

m a decisive battle, took Tabriz in a.h. 920 (a.d. 1514).

After this victory he attacked 'Ala-ed-dewlet, of the dynasty

<>f Ztllkadr, who resided at Mer'ash, and who reigned over
t he extensive country between Armenia, Kurdistan, Syria,

;.nd Karamania. 'Ala-ed-dewlet was defeated and lost his

life, in a.h. 921 (a.d. 1515): his dominions were united

I o Turkey. The third and most important conquest was
t hat of Egypt, including Syria, which had beeu governed
-^ince a.h. 922 (a.d. 1510) by Sultan Tuman-Bey, of the

second dynasty of the Mamluks. Selim conquered Syria

i n the month of December, 1510, and in t he beginning of

t he following_year(Zilhije, 922; January, 1517.) he defeated

I he army of Tum&n-Bey in the plain of Hidania, not far

I'rom Cairo. Shortly afterwards Tuman-Bey was made
prisoner, and hanged by order of Selim, who was now mas-

B of all Egypt, which from that time remained a province

. jf Turkey. Al-rnutawakkel, the last khalif of Cairo, was de-

posed from his rank as chief of the believers, and Selim

'.vas acknowledged as his successor by Mohammed Abu-1-

Berekiat, the sherif of Mecca, who presented him with the

keys of the Ka'bah. Selim returned to Constantinople in

the same year, and arrived there with one thousand camels

!aden with the spoil of Egypt. He died in a.h. 926 (a.d.

1520), in consequence of" his passion for taking opium,
i >ne of his last acts was the creation of 'a powerful navy.

Selim, a zealous Sunnite, resolved to exterminate the here-

tical 8hiites who lived in his empire, and great, numbers of

whom were put to death. He also resolved to kill all the
' hristianswho would not adopt the Mahommedan religion

;

'.lit he was prevented by his ministers, who besought him
not to violate the Koran, which commands toleration with

r.gard to all those non-believers who pay the capitation-

Ux, that is, who are quiet subjects.

Saltan Soliman, or Suleiman I., surnamed the Great, the

on of Selim I. ( a.h. 920 till 974 ; a.d. 1520 till 1506). This

•Jtan is called Soliman II. by several historians, who give

the title of sultan to Soliman, the son of Bayazid I., and
i he brother of Mohammed I. Soliman I. is the greatest

Jtan of the Osmanlis, and his reign is the most important

i'-viod of Turkish history. During his life Turkey was at

ue summit of her power, and by his conquests, his laws,

'.is character, and his splendour, he has justly deserved the

title of ' the Great' given to him by Europeans. The Turks,

mare modest, only call him the ' Legislator.' In the first

\ var of his reign he took Belgrade, the key of Hungary,

"•ml Rhodes, which was defended by the Knights of St.

John; and he compelled Radul, the prince of Wallachia,

I ii acknowledge himself a vassal of the sultan. In a.h.
•

' (2 (a.u. 1526) Louis, king of Hungary, lost his life in the

i ;it tie ot'Mohacs, againt Soliman, who overran Hungary in

.
- e campaign, and took the capital, Budn. The crown of

Hungary was disputed between Ferdinand of Austria, king

• it" the Romans, and Zapolya. the waiwode of Transylvania,

..ho promised to take the oath of vassalage if the Sultan

. •>u!d aid him against Ferdinand. Soliman agreed to the

pioposal, re-entered Hungary in a.h. 1>35 i a.d. 15291,

["netrated into Germany, and bid siege to Vienna in the

month of Moharrem (.September; of the same year. But

he was compelled to raise the siege, and in a.h. 940 (a.d.
1533) he concluded peace with Ferdinand, who recognised
Zapolya as king of Hungary and prince of Transylvania,
From Hungary Soliman proceeded to Persia, then governed
by Shah Thamasp, wl.o had protected Sherif-Bey, the
khan of Bedlis, who had revolted against the Sultan. This
war lasted till a.h. 961 (a.d. 1554); and although the
Turks took Baghdad, Soliman gave up his conquests on
condition of the Shah not aiding the rebellious subjects of
the Sultan.

While one Turkish army was thus occupied against
Persia, another, supported by a fleet, made war against
the Venetians, who lost several of their islands in the Ar-
chipelago ; and with a third army Soliman again took the
field against Ferdinand of Austria. Zapolya having died
in a.d. 1539, Ferdinand seized the kingdom of Hungary
during the absence of Soliman in Asia; but the Sultan in-
vaded Hungary in a.h. 948 (a.d. 1541). In this war Soli-

man was victorious over the best captains of Ferdinand
and his brother, the emperor Charles V. ; and Ferdinand
was compelled to cede to Soliman the greater part of
Hungary, with the capital, Bnda or Ofen, by a treaty con-
cluded m a.h. 954 (a.d. 1547). In two years fresh hos-
tilities broke out, and after a long war, during which
Hungary and some adjacent parts of Germany were dread-
fully ravaged, a new peace was concluded in a.h. 970 (a.d.

1562), by which Soliman maintained possession of his con-
quests, and Ferdinand, then emperor, promised to pay an
annual tribute of 30.000 ducats for his part of Hungary
(Upper-Hungary). Previously to this the domestic peace
of Turkey was disturbed by a civil war between Selim and
Bayazid, sons of Soliman. who disputed the future succes-
sion to the throne during the lifetime of their father.

Alter the loss of the battle of Koniah, Bayazid with his

four sons fled to Persia, and Soliman having declared him-
self for Selim, the Shah delivered the fugitives to the mes-
sengers of the Sultan. Bayazid and his sons were put to

death in a.h. 969 (a.d. 1501 j.

During the reign of Soliman the Turkish navy was the
first in the world, and became the scourge of the Mediter-
ranean. Piale, Torghud, and Salih ravaged the coasts of
Italy, Spain, and Africa : they took Reggio, Sorento,
Bujia, Oran, and the island of Majorca ; and in a.h. 967
(a.d. 1500) Piale defeated the united fleets of Spain and
Italy off Jerba, an island on the coast of Africa w ithin the
limits of Tunis. Another Turkish fleet in the Red Sea
and in the Persian Gulf was successively commanded by
Piri Reis, Miirad, and Sidi 'All. Pin Reis sailed along the
whole cuast of Arabia from Suez to Basrah, and on his way
he look the tow n of Muscat. This Piri Reis was the author
of the ' Bahriye.' a map of charts of the greater part of the

coasts of the Mediterranean. Sidi 'Alt appeared at Din
and Surat : he fought several times with the Portuguese in

the Indian Sea, but having lost his ships by storms and by
the superiority of the Portuguese, he returned by land from
the mouth of the Indus to Constantinople. He wrote on
the use of the astrolabe, and is the author of ' Muhit' (the

Ocean), a very good description of the Indian Sea. After
the victory at Jerba, Soliman resolved upon the conquest
of Malta, and a powerful fleet left Constantinople for that

purpose in the beginning of the year a.h. 973 (a.d. 15G5).

But the expedition failed ; and alter immense losses of nu n
the fleet returned to Constantinople, after a siege of five

months. [Malta, p. 347. J During this time the war with

Austria was renewed. Soliman, notwithstanding his old age,

took the command of his army and hastened to Hungary.
He laid siege to Szigcth, defended by Zriny, and he died

there in his camp in the month of Safer. 974 (September,

15G0), before the fortress had fallen into the hands of

the besiegers.

Poetry, arts, and science flourished during the reign of

Soliman. The body of the iilemas received a new or-

ganization, and great privileges in matters relating to their

property.

Notwithstanding the continual wars and the great

liberality of Soliman, the finances were in a flourishing

state, and he was only once obliged to raise an extraordinary

poll-tax. Tho payment of the Janissaries was augmented,
the succession to military fiefs was regulated, and so was the

administration of the extensive domains of the Sultan in

Egypt ; several edicts were issued to ameliorate the con-

dition and to determine the taxes of the Rayas : and the

criminal code was revised, and enlarged by severe laws con-
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cerning the life, honour, and property of the Osmanlis,

the Rayas, and even the slaves. Under Soliman the use

of coffee became general in Turkey.
Notwithstanding all this, the decline of the Turkish em-

pire begins with the reign of Soliman the Great. Kochi-
Bey, who is sometimes called ' the Montesquieu of the

Turks,' attributes the decline to the following causes:

—

I, Soliman, always at the head of his armies, abandoned the

direction of state affairs entirely to the diwan, over which
he seldom presided ; and thus the grand-vizir acquired too

much power ; 2, the influence of the harem gave way to

petty intrigues, and continued so during the reign of his

successors ; 3, the administration of the provinces and of the

domains was often farmed to Jews, Greeks, and others,

who impoverished the subjects though they filled the im-
perial treasury ; 4, nepotism was sensibly felt : 5, luxury,

introduced by the great, who had enriched themselves with
the spoil of so many countries, spread through all classes,

and found its way into the army. W e add, as a sixth cause,

that the army became more eager to plunder than to gain

victories.

Sultan Selim II.. the son of Soliman the Great (a.h.

974 till 982; a.d. 1566 till 1574). Immediately after his

accession he quelled a dangerous mutiny of the Janizaries,

whereupon he concluded peace with the emperor Maximi-
lian II., by which each remained in possession of his share

of Hungary as fixed by the peace of a.h. 970 (a.d. 1562).

Turkey was increased by the province of Yemen in Arabia,

which was conquered by Sinan-Pasha in a.h. 977 (a.d.

1570) ;
by the addition of Cyprus, taken from the Venetians

in the same year by Liila Mustapha Pasha, Piale, and 'Ali-

Moezzin, in spite of the peace which had been sworn by
the Sultan ; and by the acquisition of Tunis, which was
taken from the Spaniards in a.h. 982 (a.d. 1574). The
Turkish navy, commanded by 'AH Moezzin, was almost
annihilated by Don Juan d'Austria, in the battle of Lepanto,
in a.h. 980 (a.d. 1572) ; but the Sultan, and especially his

grand-vizir SokolH, and his admiral Ochiali, displayed such
activity in rebuilding new ships, that in two years the
Turkish navy was superior to the united fleets of the
Cliristian governments on the coasts of the Mediterranean.
By order of Selim, an attempt was made to join the Don and
the Wolga by a canal, some traces of which are still visible.

Sultan Miirad III., or Arniirad III., son of Sultan Selim
II. (a.h. 982 till 1003; a.d. 1574 till 1595). Although this

sultan was governed by favourites and by women, Turkey
was enlarged during his reign by some important conquests.
A war having broken out with Persia, the Turks, after a
victory at Childir, conquered Eriwan, Georgia, and Da-
ghist&n. From this country, Osman Pasha, the com-
mander of a part of the Turkish army, proceeded north-
wards, and crossed the Caucasus in order to relieve the
khan of the Crimea, who had been attacked by the Rus-
sians. In a.h. 992 (a.d. 1584) he returned to Constanti-
nople, taking his way through Southern Russia and
Bessarabia, and arrived in the capital alter having carried
the crescent round the Black Sea. The following years of
Miirad's reign were signalized by a fresh war with Persia,
and by dangerous troubles among the Druses in Mount
Lebanon, in Egypt, and in Arabia. Transylvania, Molda-
via, and Wallachia refused to pay the annual tribute, and
as they were encouraged to resistance by Austrian agents,
the Turks invaded the Austrian territory. War was de-
clared, but Sultan Miirad died before it was concluded.
Miirad III. had a hundred and two children. During his

reign, Turkey had diplomatic relations with almost all the
nations of Europe : Edward Berton concluded a commer-
cial treaty between England and Turkey. On the death
of Miirad III. the Turkish empire contained in Europe the
present European Turkey, Greece, and the greater part of
Hungary ; in Asia, all ' Asia Minor, Armenia, Georgia,
DaghisKin, the western part of Kurdistan, Mesopotamia,
Baghdad, Syria, Cyprus, and the greater part of Arabia

;

in Africa, Egypt, Algiers, Tunis, and Tripoli. The follow-
ing were vassal states :—the khanat of the Crimea ; the
principalities of Transylvania, Moldavia, and Wallachia,
and the republic of Ragusa. The Byzantine empire under
Justinian was of less extent than Turkey at the cluse of the
sixteenth century, and since the time of the Franks and
Goths no name had inspired such universal terror as that of
the Tuiks.

Sultan Mohammed III., son of Miirad III. (a.h. 1003 to
1012 : a.d. 1595 to 1603). He secured his succession by put-

ting to death his nineteen brothers, and seven femaie tiara
of his father who were pregnant. The war with Austria con-
tinued during his whole reign ; the Austrian* were unabW
to drive the Turks out of Hungary, and the Turks did not
succeed in expelling the Austrians. His relations with ti*

other European powers were generally peaceful. Stgis-

mund, prince of Transylvania, who had taken arms agaimt
the Porte, submitted to the Sultan, and was invested with
his principality as a vassal of Turkey. Towards the end
of the reign of Mohammed, DeU-Husein rebelled in Asm.
and was the cause of thirty years' troubles and civil war.

Sultan Ahmed I., the son of Mohammed 111, (aji. 1012
to 1026 ; a.d. 1603 to 1617\ ascended the throne when he
was a boy of fourteen. The rebels in Asia having been
supported by Shah Abbas the Great, of Persia, a war brake
out between him and the Sultan ; which lasted till aji.
1022 (a.d. 1613), although it was interrupted by some
short truces. In this war the Turkish soldiers fought with

their usual courage, but their discipline was loose, and thr

commander of their enemies, Shah Abbas, was the hot
general in the East. Ahmed was compelled to cede to the

victor Daghist&n, Georgia, and Eriwan, and the Shah pre-

mised not to aid the rebels in Asia. Abbas however dtd
not keep his word, and the rebellion that had begun under
Mohammed III. continued to disturb the peace of A»u
Minor. The Turkish commanders in Hungary were dj
less unfortunate. The emperor Rudolph II. was amuted
by the princes of the empire ; their troops defeated the
lurks in several bloody battles, and Ahmed was obliged
to conclude the peace of Sitvatorok (a.h. 1015 ; a.d. 1806 .

This peace must be considered as the first trace of an in-

ternational law between Turkey and the European power*.
The Sultan recognised the emperor as his equal by givmt
him the title of ' Padishah ;' the tribute which Austria had
paid for her part of Hungary was abolished ; and the SuIUe
promised not to assist the insurgents in Hungary, who had
taken arms against the emperor under the pretext of ob-
taining religious liberty. Ahmed concluded a commerce'
treaty with the United States of the Netherlands. Dunr.*
his reign a body of Cossacks descended the Don in a fleet a'.

boats, crossed the Black Sea, and surprised the town ai

Sinope, which they plundered and destroyed. The rekt-

tions with Poland were hostile, but the treaty of Bussa pre-
vented war. Turkey was still a powerful state, but be:

gradual dissolution became apparent during the reign of i
weak prince who was governed by favourites and women.

Sultan Mustafa I., the brother of Ahmed, ascended t>/

throne in a.h. 1026 (a.d. 1617), and descended from it n
six months, in the beginning of a.h. 1027 (a.d. 1618. n
consequence of a revolution in the seraglio. He was co>
fined to a prison, and his successor was nis nephew.

Sultan Osman II., the son of Ahmed I. . a.h. 1027 tH
1031 ; a.d. 1618 till 1622). A short but unhappy na-
with Poland was the most remarkable event of the reign i f

this prince, who soon incurred the hatred of the naVio:..

In violation of the law which declares that the Sultan sh*;:

have no women in his harem except slaves, Osman ch>«
three wives among the daughters of his first officers; aoi
he conceived the fantastic plan of making a pilgrims;?
to Mecca: the Janizaries, being informed of this, rose a
open rebellion, and put the question to the Mufti, if it w»
legal to kill those who give bad advice to the Sultan an:
urge him to innovations. The answer of the Mufti ws»

;

affirmative. Osman, having refused to deliver up 1>
counsellors, was deposed and put in prison, where he *i«
strangled, the first example of a Sultan losing his life t»

the hands of his rebellious subjects. His counsellor*
likewise put to death. His uncle, the deposed Mti>UX
was delivered from his captivity and proclaimed Sultan.

Sultan Mustafa I., 2 (9th of Rejeb, a.h. 1031 till 4th .f

Zilkide, 1032 ; 20th of May 1622, till 30th of August, 162>
The incompetence of this prince had been seen in hi* 5.-^:

reign
;
during his second reign he showed all the sympTor.-

of insanity. Duud-Pasha, his favourite, was killed trv ':«

Janizaries; his successor, Husein-Pasha, wa* a t>{.»-.'-

thirsty tyrant. He and the Sultan were both deposed
the Janizaries.

Sultan Miirad IV., or Arniirad IV., the brother of Ovn;-
II., and the son of Ahmed I. (a.h. 1032 till 1049 ; a.d. I- j:
till 1040). He was a child of twelve when he was nu.v^ :

the throne, and for the first ten years he reigned under t-

guardianship of his mother, Mah-peiker Moon-far
During the last seven years of his reign, he evinced Vz
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character of a cruel but active and enterprising tyrant.

Shortly after his accession, Bek'ir, Pasha of Baghdad,
rebelled, and a civil war resulted, in consequence of which
Asia Minor was ravaged, and Baghdad fell into the hands

Persians. Bekir lost his life in the beginning of these

es, but the rebels found a new head in the person of
Pasha, who took arms against the Sultan on the

of avenging the murder of Sultan Osman II.

erkess Mohammed, the grand-vizir, took the field

against Abaza, but while the main force of the army was
thus employed in Asia, a rebellion broke out among the
Tartars of the Crimea, who in a.h. 1033 (a.d. 1624)

efeated the troops of the Kapudan Pasha, who had been
sent thither to quell the troubles. In the same year a
hundred and fifty long barks, manned each with seventy
Cossacks, appeared in sight of Constantinople, and ravaged
the shores of the Bosporus. The terror in the capital was
bo great that the long iron chain with which the mouth of

e port of Constantinople used to be closed was carried

the castles of Die Bosporus, in order to close this

nel and to prevent the Cossacks from penetrating into

e sea of Marmara. In consequence of this event, and of

e news that the grand-vizir had not succeeded in re-

covering Baghdad, the Janizaries revolted, and the uproar
a only quelled after several ministers had been deposed
put to death. Khalil-Pasha was appointed to supersede

herkess Mohammed as grand-vizir, but no sooner hail he
ed in the field than he was defeated by -the rebel

(a.h. 1036 ; a.d. 1626), and compelled to return to

tinople. At last Khosrew-Pasha, the successor of

il-Pasha, brought the rebel to obedience ; but Abaza's

was so great, that he only submitted on condition

he should have full pardon (a.h. 1038; a.d. 1628 .

was appointed pasha of Bosnia, because, ' as he did not
w that country, there was no danger that he would

Khosrew-Pasha penetrated as far as Baghdad, and
siege to the town, but the Persians surprised him, and

him to retreat. He was afterwards beheaded.

the

dultan Ibrahim I., youngest brother of Miirad IV., and
son of Ahmed I. (a.h. 1049 till 1058; a.d. 1640 till 1648).
The conquest of Azof from the Cossacks, and a war with
Venice, which resulted in the temporary conquest of a part
of Candia, were the most remarkable events of the snort
reign of Ibrahim I. He spent his time in luxury and de-
bauchery : his passion for women surpassed everything on
record : the influence of these women, one of whom be-
came a pasha, was unbounded. The decline of the power
of the Osmanlis became conspicuous in the abuses, violent
measures, and frequent rebellions which characterised this
reign. Ibrahim perished in consequence of a revolt of
the Janizaries, whose power was then as dangerous aa
that of the Praetorian soldiers under the Roman emperors

;

and his powerful grand-vizir, Ahmed-Pasha Hezarpara,
whose fiscal measures were insupportable, shared the fate
of his master.

Sultan Mohammed IV., the son of Ibrahim I. (a.h.
1058 till 1099 : a.d. 1648 till 1687), was a boy of seven years
of age. The simple fact of the Janizaries having preferred
a child to a man, proves the turbulent haughtiness of this
body and the degenerate character of Ibrahim I. The be-
ginning of the reign of Mohammed IV., who was under
the guardianship of his grandmother, Mah-peiker, the
widow of Ahmed I., was a series of troubles and calamities.
An expedition against Candia failed, and in two battles
off Chios and at the outer entrance of the Dardanelles the
Venetians destroyed a considerable part of the Turkish
navy. A revolt of the pages of the Sultan was a dan-
gerous event ; the troops in Candia mutinied ; a body of
the Janizaries ravaged the environs of Constantinople ; and
bands of robbers, commanded by KarA-Haider-zade, became
gradually an army of outlaws, who were not exterminated
till alter the greatest efforts of the pashas of Asia. The
ministers were frequently changed (from 1648 to 1650
there were fifteen grand-vizirs) : the grand-vizir Ipshir
Mustafa Pasha was put to death ; and in consequence of a
revolution in the seraglio, the old Sultana Mah-peiker was

ese unfortunate wars in Asia prevented Turkey from
I
strangled (a.h. 1061 ; a.d. 1651). The influence of the

ikipg advantage of the critical position in which Austria
cas put by the Thirty Years' War. The Janizaries were

i exasperated by all these defeats, that they threatened
i depose the Sultan. They set fire to a quarter of Con-
antinople, and Miirad heard their cries, ' The only means
i save the empire is thy sword !

' This encouraged the

young Sultan : he left the seraglio and presented himself

to the troops, who received him with shouts of joy (a.h.

1042; a.d. 1633). Two years afterwards Miirad, at the head
of a strong army, marched to the rescue of his Asiatic pro-

vinces. In his first campaign he took Erz-rum, Eriwan,
Tabriz, and wherever he appeared he signalised his

nee by cruelties ; the people in the rebellious pro-

5 were burnt, together with their villages and towns,

I the least fault of his officers was punished w ith torture

I death. He returned to Constantinople, and in a.h.

1047 (a.d. 1638) opened a fresh campaign for the deliver-

nce of Baghdad. He took one of the great military roads

across Asia Minor and Mesopotamia, and passed by the

following towns : Scutari, Iznikmid or Nicomedia, Her-
zek, Iznik or Nicapa, Yeni-Shehr, Eski-Shehr, Ak-Shehr
(leaving Kutahia to his right), Koniah, Erekli, Adina,
Payas or Issus, Iskenderiin or Alexandretta, Antioch,
Ha'leb, Birejik or Birth a, Roha or Edessa, Diyarbekir,

Mardin, Nisibin, Khabur, K^efr-zeman, near which he
— the Tigris, Mosul, and from thence by two pa-

roads, on the left bank of the Tigris, to' Baghdad,
! he arrived on the 197th day after having left Scutari,

dud was taken by storm on the 18th of Sha'bnn, a.h.

(25th of December, 1638). Out of 30,000 Persians, the

garrison of the town, 10,000 had lost their lives during the

siege, and 20,000 were massacred during and after the storm.

According to some historians the number of the lulled was
80,000, but this seems exaggerated, even if we comprehend
under this number 30,000 Persian Sliiites, inhabitants of

Baghdad, who were slaughtered some days after the storm.

A peace was concluded with Pcrsiain a.h. 1049 (a.d. 1639),

the Persians retained Eriwan, but Baghdad and its ex-

live territory was ceded to the Porte. (.The details of

i peace are contained in Hammer, cited below, vol. v.,

j 266.) Miirad IV. died a short time after his triumphal

entrance into Constantinople (a.h. 1049 ; a.d. 1640). Three
"

"
i brothers, and perhaps also his uncle, the deposed
i Mustafa I., were put to death by his order.

P. O, No. 1602.

harem continued, and the diiorders were augmented by
serious religious differences. At last Mohammed Kbprili
became grand-vizir in a.h. 1066 (a.d. 1656), and under his
and his successor's administration Turkey recovered from
her depression.

Ragotzi, the vassal prince of Transylvania, having con-
cluded a treaty with Austria, by which he ceded a consi-
derable territory to this power, differences arose on that
account between the Sultan and the emperor Leopold I.,

which led to a war in a.h. 1070 (a.d. 1660). Ahmed Kb-
prili, the son and successor of Mohammed Koprili, con-
ducted this war with great energy, and the Turkish arms
were signalised by the conquest of Neuhiiusel, Leutra, Le-
wenz, and Novigrad. The auxiliaries of the Tartar khan
penetrated into Moravia and Silesia. But in a.h. 1075
(a.d. 1664) the grand-vizir was routed at St. Gotthard by
Montecuculi, the imperial fieldmarshal, who was assisted
by a body of French au-xiliaiies commanded by marshal
C'oligny and the duke de la KeuiJlade. Some days after
his defeat Ahmed Koprili concluded the peace of Vasvar,
which was disadvantageous for Turkey inasmuch as the
Turks were compelled to evacuate Transylvania, and to
cede to the emperor the northern part of that quarter ot Hun-
gary which is situated between the Danube and the Theiss.
This loss was compensated by the conquest of Candia by
Ahmed Kbprili, in a.h. 1080 (a.d. 1669). In a war with
Poland, the Turks were at first beaten at Choczim ; but
they afterwards took this important fortress, as well as the
country between the Dniester and the Dnieper, and en-
camped under the walls of Lw6w, or Lemberg (a.h. 1086 ;

a.d. 1675). There they were routed by John Sobieski,
king of Poland ; but their power was still so great that, by
the peace of Zurawna (A.H. 1087 ; a.d. 1676), they acquired
Podolia and the famous fortress Kaminiec Podolski. A
short war with Russia resulted in the conquest ofCehrinby
the Turks (a.h. 1089 ; a.d. 1678 ). During this time the au-
thority of the emperor Leopold I. was checked by the re-

bellion of Emmerich Tiikbli, w ho was chosen by his partisans

king of Hungary, and who was supported by the Turks, then
excited by their numerous victories. The consequence was
awar with Austria, which broke out in a.h. 1093 (a.d. 1682\
and in which Austria was supported by the primes of the

empire and by the king of Poland. Kara Mustafa Pasha,

the grand-vizir, commanded the Turkish army as serasker.
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or general-field-marshal ; and Sultan Mohammed IV., pre-

ceded by the standard of the prophet, left Constantinople
and accompanied his army to Hungary (a.h. 1094 ; a.d.

1683). At Kssek he received the homage of king TSkoli.

Few Austrian troops were in Hungary, and on the 19th of
Rejib, 1094 (14th of July, 1C83), Kara Mustafa, with
200,000 men, encamped under the walls of Vienna. The
heroic resistance of the citizens and the feeble garrison,

commanded by Count Starhemberg, saved Vienna from the
fate of Constantinople. On the 12th of September Kara
Mustafa was attacked by an army composed of the Austrian
troops, commanded by the duke of Lorraine ; of the troops
of the empire, commanded by Maximilian-Emanuel, elector
of Bavaria, who had under him twenty princes of the em-
pire ; and by a body of Polish auxiliaries, commanded by
their gallant king, John Sobieski. The Turks were com-
pletely defeated : the victory was mainly due to the military
talents of the king of Poland. Kara Mustafa, abandoning
his camp, fled to Hungary with the remnant of his army

:

6000 men, 11,000 women, 14,000 girls, and 50,000 children
had been carried off by the Turks into slavery. They were
pursued by the imperial troops, who, in the course of three
years, took the capital and the most important fortresses
of Hungary, and routed the Turks at Parkany, at Hansa-
beg, and at Mohacs on the 25th of Ramazan, 1098 (4th of
August, 1687). The Venetians acceded to the league against
Turkey, and captured Santa Maura and several places
in Epmis and Greece, and at last Morosini took Athens
from the Turks, and forced them to evacuate Greece.
So much disgrace after so many triumphs made the people
despair. The Janizaries revolted, and Mohammed IV.
exchanged his throne for a prison in the seraglio.

Sultan Soliman II. (III.), the brother of Mohammed IV.,
and son of Ibrahim I. (a.h. 1099 till 1102; a.d. 1687 till

1691), and Sultan Ahmed II., brother of.Soliman II. (III.),

and Mohammed IV., son of Ibrahim I. (a.h. 1102 till 1106;
a.d. 1691 till 1695). The Austrians continued their vic-
tories

; they took Belgrade, and routed the Turks at Slanka-
men, whereupon the fortress of Grand-Waradin surrendered
to the emperor Leopold I. The Venetians conquered
Chios. The internal state of the empire was deplorable

;

there was rebellion in all the provinces.
Sultan Mustafa II., the son of Sultan Mohammed IV.

(a.h. 1106 till 1115; a.d. 1695 till 1703). The Turks gained
some advantages over the Venetians by recovering Chios,
and beating their fleet offChio? in a.d. 1695 ; and the Tartars
ravaged Poland as far as Lw6w. But in Hungary the Im-
perialists were still victorious, and a strong body of them
crossed the Danube and penetrated as far as the loot of the
Balkan. At the same time Peter the Great, eager to have
a free communication with the Black Sea, concluded an
alliance with Austria against Turkey, and laid siege to
Azof. This key of the Don fell into his hands in a.h.
1108 (a.d. 1696). In the following year the Venetian
fleet was defeated by the Turks at Mitylene, but Prince
Eugene defeated the grand-vizir in the battle of Zenta.
These events, and the impossibility of the Porte carrying
on the war any longer without ruining the people by
taxes, led to the peace of Carlowicz, which was concluded
in a.h. 1111 (a.d. 1699). Venice was confirmed in the
possession of the Morea as far as the isthmus of Corinth,
and of Dalmatia ; Russia made only a truce for two years •

Poland received Podolia, the Porte renouncing this con-
quest, and the fortress of Kaminiec Podolski ; Austria re-
ceived all Hungary, except the banat of Temesv&r, and
the protectorship of Transylvania, which country, as well
as Hungary, ceased to be vassal states of Turkey. This
peace was concluded under the mediation of England and
the United Provinces of the Netherlands. Since Timur
had made sultan Bayazid I. his prisoner, this was the first
time that Turkey had been humbled. However, her long
struggle with Austria, Venice, Poland, and Russia was not
inglorious, and did honour to the energetic, though often
despotic, administration of Husein Koprili, who directed
affairs for several years, first as vizir, and afterwards as
grand-vizir. The Osmanlis felt the decline of their power
with deep regret ; but they saw the causes of it in the sys-
tem of administration. An insurrection was prepared, a
well-organized army of rebels marched to Constantinople,
and sultan Mustafa was deposed in a.h. 1115 (a.d. 1703).

Sultan Ahmed III., brother of Mustapha II., and son of
Mohammed IV. (a.h. 1115 till 1143; a.d. 1703 till 1730\ He
was at first unable to quell those disorders which were the

cause of his accession, and in fifteen years he had fouxlttt
grand-vizirs. One of them, 'Ali Chorlili, a man of remark-
able talents, endeavoured to derive advantage from the vis
between Peter the Great and the king of Sweden, CharJu
XII., and it is now known that he offered Charles th* •*-

sistance of the Porte if he would carry the war into tin

south of Russia. Charles accordingly penetrated into tat

Ukraine, but his defeat at Pultawa destroyed his plana, and

he took refuge in Turkey. [Charles XII.] Sultan Ah-
med tried in vain to get rid of the king, for he was t

lover of peace, and preferred music, poetry, and pli—in

to the chances of war. He deposed 'Alt Chorlili, »t»
could not succeed in removing the king of Sweden ; b«r

the new grand-vizir, Baltaji Mohammed, was not sort
successful than 'Ali, and the intrigues of Charles at la*
prevailed in the diwan, and war was declared *auntt
Russia. But for the treason of Baltaji Mohammed, Pete
the Great would have been obliged to surrender to tfat

Turks with his whole army. The empress Catharine, wtx
was with him in the camp, saved him by bribing the grand -

vizir. The peace of the Pruth was concluded in a.h. 112
(a.d. 171 1). and the Czar was allowed to retire to his em-
pire after having ceded the fortress of Azof. Charles XIL
left Turkey in a.d. 1713. The timid policy ofthe Porte ti-

wards Russia was in many respects produced by the dean
of profiting from the weakness of Venice, an enemy the
of less power than the rising state of Russia. A pretrr
for war was easily found, and Venice was attacked in x.a.

1126 (a.d. 1714). Sultan Ahmed led his army into Greet*,

and the grand-vizir, Damah 'Ali Pasha, conquered tbr

Morea in one campaign. Upon this the emperor Charia
VI. concluded an alliance with Venice, under the prctcr
of maintaining the political balance fixed by the peace i<

Carlowicz, and thus Turkey was involved in that memorv
ble war, the result of which was to lessen her influence -
Europe. Defeated by Prince Eugene at Peterwaradui a
a.h. 1128 (a.d. 17J6), and at Belgrade in a.h. 1129
1717) , the Turks were disbanded; and as early tiu
1130 (a.d. 1718) the Sultan concluded the peace of rV
sarowicz, by which he ceded to Austria the banat of Tf-

mesvar, ana the western part of Wallachia and Servia, • r:

Belgrade ; he also restored his Venetian conquests, exur?
the Morea, which was ceded to Turkey. Turkey recoterr.
from this blow by the wise administration of Ibrahio-
Pasha, who was appointed grand-vizir in a.h. 1130 i4j>
1718), and who held the office till a.h. 1143 (aj>. 173P
Ibrahim, far from attacking Peter the Great, who «»
ready to invade Persia, then governed by Shalt Tahmfof.
concluded an alliance with Russia; and in the erumc-
war with Persia, which was terminated in a.h. 1138 ^*.r.

1726), the victorious Turks acquired a considerable part u
north-western Persia, which was afterwards ceded to tlr
Sultan. In a.h. 1143 (a.d. 1730) Tahmasp suddenly re-

commenced hostilities, and recovered the provinces wlfich
he had ceded to Turkey. When the news of this urvaaioa
reached Constantinople, the Janizaries accused the granr!-
vizlr of negligence, and revolted, in consequence of w-tuc-.

Ibrahim lost his life and the Sultan was deposed. Duncx
the reign of Sultan Ahmed III., European arts and sczenco
found their way to Constantinople, where the first prinns£-
office was established, under the patronage of the gnat-
vizir Ibrahim, by Ibrahim Basmaji, a Hungarian renegade
who in the course of twelve years published sixteen workv.
chiefly historical.

Sultan Mahmud I., the son of Mustafa II. (a.h. 1143 tiB
1168; a.d. 1730 Ull 1754). The Turkish seraaker. \Aj
Hekira-zade, defeated the Persians at Hamadin, and cu>-
quered Tabriz; but notwithstanding these triumphs tie
timid diwan concluded a peace with Tahmasp, which, al-
though it was not without advantages for Turkey, ou tx
from satisfying the nation (a.h. 1144; a.d. 1732). A re-
volt ensued, and the brave 'Ali Hekim-zade was appoint«i
grand-vizir. Shortly after this, Nadir-Khuli-Khan usurped
the throne of Persia, and renewed the war with the Turk*,
who, at first victorious under Topal Osman, were entire:

r

defeated under 'Abdu-llah Koprifi, and compelled to bei
for peace and to renounce the provinces which had b««i)
ceded to them during the reign of Ahmed UI. (a.h. 1144
a.d. 1736). Previously to this peace differences had arises
between the Porte and Russia. Feth-Ghiray. the khan of the
Crimea, had received orders from Constantinople to manb
across the steppe of the Kuban, to cross the Caucasus, aid
to attack the Persians in Georgia. The nations of the Cjlu-
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cially the Cherkesses, were neither subject to nor
the Porte, but for centuries they had been in

Jy intercourse with Constantinople : they regarded the
sultans as the natural protectors of their liberty and their re-
ligion ; and they were so far from opposing themselves to the
march of the Tartar khan, that, on the contrary, their chiefs
saluted him as the representative of the Sultan, and pro-
posed to assist him against the Persians. The jealousy of
Russia was roused, and the cabinet of St. Petersburg sud-
denly pretended that the sovereignty of the Little and

Great Kabarda, the chief provinces of the Cherkesses,

1 to the Czars. The Russian commander in Da-
the Prince of Hesse Homburg, declared to the

that he considered his march through the Kabarda
olation of the Russian territory; and as the khan
jed his march in spite of his menaces, he attacked
rtars as soon as they had crossed the range of the

aueasus, and approached the river Samur, near the fron-
tiers of Daghistan. Feth-Ghiray defended himself until

orders came from Constantinople to return to the Crimea.
The question if Russia had any right of sovereignty over
the Kabarda was the first cause of a war which was begun

the Russians before any declaration of war had been
ie (a.h. 1149; a.d. 1736). Austria concluded an offen-

and defensive alliance with Russia, and declared war
nst the Porte in the following year(A.H. 1150; a.d. 1737).

The war with Austria was glorious for Turkey. The
Austrians, commanded by Count Wallis and the Prince of

Hildburghausen, both incompetent generals and imprudent
statesmen, were defeated in several pitched battles, and
sustained severe losses in frequent skirmishes, especially

against the former grand-vizir, 'Ali Hekim-zade, who was
then pasha of Bosnia. The emperor concluded peace with
the Porte at Belgrade (a.h. 1152; a.d. 1730), and ceded

her the conquests of Prince Eugene, that is, the western

of Wallachia, and Servia, with Belgrade.

Russian war was disadvantageous for Turkey. Count
"ch, the Russian field-marshal, overran part of the

t of the Crimea ; he took Choczim by storm ; and he
quered Moldavia. By the peace of Nissa, which was

ncluded some days after the peace of Belgrade, Russia
uired the privilege of building a fortress on the Kuban

;

Dut both the Kabardas were declared independent.
The latter years of the reign of Mahmud I. were
ubled by a short war with Persia; by troubles in Egypt
" at Baghdad, and by the disturbances produced in Ara-
by the Wahabites, a sect of Mohammedans, whose chief,

"ii-1-Wahhab, became first known towards a.h. 1162
-. 1749). France, supported by the ambassador Ville-

e, and by Count Bonneval. who had entered the ser-

of the Sultan, had more influence at Constantinople
ng this period than any other European power. Mah-

mud I. died a natural death in a.h. 1168 (a.d. 1754).

Sultan Osman III., the brother of Mahmud I., and the
son of Mustafa II. (a.h. 1168 till 1171 : a.d. 1754 till 1757):
and Sultau Mustafa III., the son of Ahmed III. (a.h. 1171
till 1187; a.d. 1757 till 1773). The short reign of Osman
III. is not remarkable for any events of importance, except
some diplomatic transactions with Prussia. Sultan Mus-
tafa, contrary to the habit of the sultans of that period,

administered the slate. He resisted all temptations to inter-

fere in the Seven Years' War, either by assisting or attack-
ing Austria. But the increasing power of Russia induced
him to declare war against the empress Catherine II., be-
fore his army and his finances were in a state to undertake
a struggle with that formidable enemy. The direct cause
of this war, or at least the direct pretext, was the Sultan's

design to save Poland from ruin through Russian interfer-

ence in her civil troubles. However, it is but just to

remark that, in spite of this pretext, the first idea of dis-

membering Poland was conceived at Constantinople. This
plan was formed by Sultan Mustafa III. himself, at whose
order the Reis Efendi Isma'll R4if proposed to the Austrian
ambassador. Baron Thugut, in a secret conference by night,

to divide Poland between the Sultan and the emperor
Joseph II. This proposition was rejected by Austria.

(Extract from the Austrian ambassadors (at Constantinople,
Baron Thugut) Secret Corresprmdenee teith the Ministry
at Vienna, in Hammer, vol. viii., p. 373.) This conference
took place ten months before Prince Henry of Prussia, who
is generally believed to be the first author of that project,

mentioned such division to the empress Catherine II. of

War was declared in a.h. 1182 (a.d.' 1768) : it was glori-
ous for Russia and most disastrous for Turkey. The Rus-
sian field-marshal Rumanzow took Bender, Isma'il, Kilia
Ibrail, and other fortresses between the Danube and the
Dnieper, and the whole country between these two rivers
fell into the hands of the Russians. They attacked the Cri-
mea on two sides : they took the famous lines of Perekop by
storm, and overran the peninsula from the north, while an-
other body, after having conquered the island of Taman,
crossed the Cimmerian Bosporus, and took Kertsh, Yeni-
kale, and Katfa in the East (a.h. 1185; a.d. 1771). The
khan Maksud-Ghiray abandoned his capital, Bakje-seraY,
and fled to Constantinople, and the Russians had Shahin-
Ghiray elected in his place. As early as the beginning of
the war, a Russian fleet, commanded by Spiritow, Alexis
Orlow, and Elphinstone, left Kronstadt for the Mediter-
ranean. The diwan was informed of it in time, but declared
such an expedition to be impossible, there being no com-
munication between the Baltic and the Mediterranean ; and
when at last they could no longer doubt about the fleet
being under sail, they requested "the Austrian ambassador
not to allow the passage of it by Trieste and the Adriatic.
No sooner were the Russians in the Mediterranean than an
insurrection, kindled by Russian agents, broke out in Greeoe
and in the Herzogevina, and the Russian commanders pro-
claimed the independence of the Greeks. The Russians made
few conquests in Greece, but in a.h. 1184 (a.d. 1770) they
destroyed the Turkish fleet in the bay of Chesme, after the
battle of Lepanto, the greatest disaster which had befallen
the navy of Turkey. The embarrassment of the Porte was
so great that in a.h. 1184 (a.d. 1770) she concluded a
treaty with Austria, promising her the former Austrian
part of Wallachia, a subsidy of 11,250,000 gulden, and
several other advantages, on condition of Austria endeavour-
ing to obtain for Turkey an honourable peace with Russia.
The effect of this treaty was a truce between the Rus-
sian and the Turkish armies, and the congresses at Fok-
shin and at Bukarest ; but the negotiations proved abor-
tive, and the hostilities recommenced in a.h. 1186 (a.d.
1773). The Turks were again beaten at Rusjuk and
KaVnarji, and although the serasker Osman-Pasha obtained
considerable advantages over them at Silistra, Rumanzow
defeated him in his turn at Karasu in Bulgaria. Shortly
afterwards Sultan Mustafa III. died on the 9th of Shewwal,
1187 (24th of December, 1773).

Sultan 'Abdu-l-Hamid I., or Ahmed IV., as he is called
by some European historians, the son of Ahmed III. (a.h.
1187 till 1203 ; a.d. 1773 till 1789). Field-marshal Ruman-
zow continued his victories : his generals, Kamenski and
Sawarow, defeated the Turks at Basarjik and Koslije, and
in the month of July Kamenski entered the passes of the
Balkan and besieged the grand-vizir Musa Oghli. Tha
Porte now yielded to the propositions of Russia, and peace
was concluded in the same month (a.h. 1188; a.d. 1774) at
Kuchuk- KaYnarji. By this peace Russia obtained the
Great and the Little Kabarda, that is. the Porte engaged
not to oppose the Russian occupation of these coun-
tries, which were declared independent by the peace of
Nissa; Russia also obtained the fortresses of Azof, Kil-
bum. Kertsh, and Yenikale ; the country between the Bog
and the Dnieper ; the free navigation of the Black Sea,
and a free passage through the Bosporus and the Darda-
nelles; the co-protectorship over Moldavia and Wallachia;
and the protectorship over all the Greek churches within
the Turkish empire. The khanat of the Crimea was de-
clared independent, but it soon became a prey to Russia.
Three years afterwards the Porte was obliged to cede the
Bukowina to Austria.

By the peace of Kuchuk-Kai'narji Turkey was brought
to a political dependence on Russia, and, notwithstanding
many bloody wars, the Porte has not yet succeeded in

shaking oft' the yoke.

Sultan 'Abdii-I-Hamid, a weak and indolent man, was
however disposed to recommence war with the empress
Catherine II. His finances were exhausted, and to fill the

treasury the subjects of the Sultan were forced to sell their

gold and silver plate or ing#ts to the treasury at a rate far

below the real value of the metal. The necessity of a war
became urgent after Catherine had annihilated the inde-

pendence of the Crimea and united this state with her

empire. Immense preparations were made throughout the

Turkish empire, and Catherine in her turn concluded an
alliance with Austria. The Porte declared war in a.h.

3F 2
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1201 (a.d. 1787), long before her preparations were
finished. Her armies obtained some advantages against

the Austrians, commanded by an emperor, Joseph II., who
was a philosopher and legislator, but not a general. The
Russians defeated the Turks, who sustained great losses of

men and of territory. Poterakin, the Russian field-marshal,

took Oczakow by storm (a.h. 1202; a.d. 1788), and the

garrison and the inhabitants were massacred. Sultan

'Abdu-l-Hamid died soon after this unfortunate event.

Sultan Selim III., the son of Mustapha III., and the ne-

phew of 'Abdu-l-Hamid (a.h. 1203 till 1222; a.d. 1789

till 1807). This sultan was one of the most enlightened

men of his nation and of the East. Before his acces-

sion, while confined to the seraglio, he studied Turkish

and European history, and conceived the plan of be-

coming the regenerator of Turkey. He had a regular

correspondence with distinguished Turkish statesmen, with

Count de Choiseul, the French ambassador, and it is said

that he exchanged letters with the king himself, Louis

XVI. of France.

He resolved to put himself at the head of his armies, but
he was dissuaded from it by the diwan, who were afraid of

troubles in Constantinople. The war meanwhile was car-

r^d on with great loss. The Turks were beaten at Marti-

nestie by the united Austrians and Russians ; the Austrians
took Belgrade ; the Russians, Bender and Isma'il ; and
Turkey would have been overrun, but for the intervention

of England, Prussia, and Sweden. Thus peace was con-
cluded in a.h. 1205 (a.d. 1791) at Szistowa with the em-
peror Leopold II., the successor of Joseph II., who restored

his conquests to Turkey ; and with Russia in a.h. 1206
(a.d. 1792) at Jassy. By the peace of Jassy the Porte con-
sented to the incorporation of the Crimea with Russia, and
the Dniester became the frontier between the two empires.

Sultan Selim now began his work of reformation, but
during a long period his efforts were checked by troubles

in Syria and Egypt : by the rebellion of Paswan Oghlu,
Pasha of Widdin ; and by the increasing power of 'Ali

Pasha of Janina. [Ali Pasha.] The conquest of Egypt
by Bonaparte led to a war with France. The grand-vizir,

Yiisuf Pasha, was routed in the battle of Abukir, and his

armywas completely destroyed by the French, but Egyptwas
taken by the English, who restored it to the Porte in a.h.

1218 (a.d. 1803). Previously to this, Selim had con-
cluded an alliance with Russia, Naples, and England, in

consequence of which a united Turkish and Russian fleet

took possession of the Ionian Islands, which, conformably
to a treaty concluded between Selim and the emperor
Paul, were constituted into a republic, a.h. 1215 (a.d.

1800). Selim acquired -the protectorship of this new re-

public on condition of consenting to the incorporation of
the kingdom of Georgia with Russia. Peace with France
was concluded in a.h. 1217 (a.d. 1802), no change taking

Slace, except that France acquired the free navigation on the
lack Sea, a privilege which was soon afterwards granted

to England and to several other European powers. Having
thus secured his political position, Selim at last began his

reforms. His administrative division of the empire has
been mentioned above. In order to regenerate his army,
the discipline of which was entirely slackened, he ap-
pointed a commission, from which the troops received a
new organization, the ' Nizam Jedid,' by which they were
put on a footing similar to that of European armies. He
also introduced several changes into the system of taxa-
tion : he gave a new organization to the diwan ; but in

order to fill the treasury he debased the money. These
reforms were the pretext for many rebellions. In the
meantime the jealousy of England and Russia was excited
by tho increasing influence of the French ambassador,
Count Sebastiani ; and Selim, as well as the emperor
Alexander, having both violated the treaty of Kuchuk
Kainarji by arbitrarily interfering in the domestic affairs of
Moldavia and Wallachia, a war broke out between Turkey
and Russia, assisted by England (December, 1806). Ad-
miral Duckworth forced the passage of the Dardanelles,
and threatened to bombard Constantinople. Sultan Selim
displayed the greatest activity in preparing for resistance,
and Admiral Duckworth, fearing that his retreat would be
cut off, sailed back to the Mediterranean. Constantinople
was saved, but the Russians made continual progress on
the Danube. The defeats of the army were considered by
the people as a consequence of the ' Nizam Jedid ;' they
manifested their dissatisfaction, and the Janizaries, who

saw their ruin in the new organization, broke out in rebel

lion. To the number of 15,000 men, they occupied Peru,

and directed their ordnance against the Seraglio. Tbt

Mufti joined their party, and by a fetwi declared • Ihs:

Sultan Selim III. had forfeited the throne because he had

procreated no heir, and introduced the Nizam Jedid ami

several other innovations.' Thus Selim III. was deposed,

and confined to the Seraglio.

Sultan Mustafa IV., the son of 'Abdu-l-Hamid x.n.

1222 till 1223 ; a.d. 1807 till 1808). Immediately af»<r

his accession Mustafa abolished the reforms of his pre-

decessor. The Turkish fleet was entirely defeated bj

the Russians off Lemnos, and terror spread over Constan-

tinople. Mustafa Bai'raktar, pasha of Rusjok, the friend

of the deposed Selim, appeared suddenly with an army

before the capital, and demanded the deposition of Mu*-

tafa. The murder of Selim, by order of Mustafa FY'., vu
the first consequence of this bold step ; but the path*

Rusjuk entered Constantinople, and Mustafa was deposed

Sultan Mahmud II., the son of 'Abdu-l-Hamid I.. anJ

the brother of Mustafa IV. (a.h. 1223 till 1256 ; a.d. 180S

till 1840). Before his accession he was instructed for son*?

time by the deposed Sultan Selim III., who taught him

the principles of reform necessary for Turkey. He wai

indebted for his accession to Mustafa Bai'raktar. who. after

having been appointed grand-vizir, re-established the Nizam

Jedid. The Janizaries again revolted, and they storm*i

the seraglio and the barracks of the new troops (Seymr.i -

To sa>e the empire, Mustafa Bai'raktar put to death the

deposed Sultan, Mustafa IV., and then blew himself up.

together with crowds of the Janizaries. Mahmud owri

his life to the circumstance of his being the only aJult

descendant of Osman ; and to secure himself on his throw,

he put to death the infant son of Mustafa IV., and orden-a

four pregnant slaves of the deposed Sultan to be drowned

in the Bosporus. Compelled to yield to the claims of th*

Janizaries, he abolished the Nizam Jedid. Notwithstandiwr

this the troubles continued, and the Janissaries became

masters of the empire. The energetic character of M»h-

mud became conspicuous in the administration of foreign

affairs. He concluded peace with England in a.d.

and continued the war against Russia with great vigour.

The Russian had penetrated as far as the passes of thi

Balkan, but they were forced to retire beyond the Danube:
and when they had crossed this river a second time, th*y

were again compelled to hasten back to Wallachia. In-

ternal troubles divided the forces of the Sultan. Thr

Servians, commanded by Czerny George, and supported l<j

Russia, shook off the Turkish yoke : the pashas of Widdin.

of Damascus, of St. Jean d'Acre, of Trebizond, of Haleb, of

Baghdad, of Latakia, and several others, were in revolt

;

'All, pasha of Janina, was independent in Epirus, tal

aimed at the possession of Greece ; and Mehmed 'Ali in

Egypt laid the foundation of a power that was to briny

Mahmud II. to the brink of ruin. Under these circum-

stances the Sultan concluded with Russia the peace uf

Bukarest (a.h. 1227 ; a.d. 1812), by which the Porte ceded

the country east of the Pruth, Bessarabia, with the princi-

pal mouth of the Danube, and part of the eyalet of ChiJdir

m the Caucasus. During the ensuing years the Sultan,

principally assisted by his favourites, Berber Bashi and

Khalet Efendi, effected those radical reforms of which «c
have spoken in the beginning of this article, and for « hich

he justly deserves the title of ' the Reformer of Turkey.'

The destruction of the power of 'Ali, pasha of Janina. was
a great triumph, but the insurrection of the Greeks and
their final deliverance was a fatal blow to Turkey. Several

European powers took the Greeks under their protection.

The Turkish navy was destroyed in the battle of Navarino,

October 20, 1827, by the combined fleets of Enidand,
France, and Russia ; and Turkey was weakened by the

cession of the largest part of Greece, from which she had
hitherto taken her best sailors. This part of Greece wa»
erected into an independent kingdom, and a Baxanan
prince, Otho, was placed on the throne. The despotism of

the Janizaries compelled Mahmud either to abandon the

fovernment to the turbulent mob, or to exterminate them,
b quell a revolt in a.h. 1238 (a.d. 1822), he sacrificed the

Multi, his best officers, Khalet Efendi, Berber Bashi. and
his favourite wife. He subsequently succeeded in destroy-

ing the Janizaries, and with the downfall of this miUta.-y

body, which was once the bulwark of the empire, begins a

new sera in the history of Turkey. Serious difference*
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-with Russia on account ol Moldavia and Wallachia were
settled by the treaty of Ak-kernvin in a.h. 1242 (a.d.

1826) ; but Mahrnud, having shortly afterwards succeeded
in finishing the reform of his array, declined any European
intervention in the affairs of Greece, which was then still

in insurrection. Thus war broke out with Russia in a.h.

1244 (a.d. 1828). In the first campaign the Russians

made little progress either in Europe or in Asia; but in

the second campaign, field-marshal Diebitsch defeated

the main army of the Tvirks at Shumla, in the Balkan, took
Adrianople, and had his light horse swarming in the envi-

rons of Constantinople. In the same time Field-marshal

Paskiewicz conquered Erz-riim in Asia. Threatened by a
revolt in Constantinople, and persuaded by the European
powers, especially by England, Mahmud concluded peace
with Russia at Adrianople, a.h. 1245 (a.d. 1829), by which
Russia acquired parts of the eyalets of Childir and Kars
towards the Caucasus, and the important fortress of Anapa
near the mouth of the Kuban. The Sultan recognised the

independence of Greece. Moldavia and Wallachia ac-
quired an independent administrat ion, guaranteed by Russia,
which power has now much more influence in these two
principalities than Turkey : Servia was recognised as a
vassal state of the Porte. The Sultan had to pay ten mil-
lions of ducats, and the Russians acquired the right of
occupying Moldavia, Wallachia, and the town of Silistra,

until the payment of this sum ; but the emperor recalled

his troops from these countries after having received
five millions, and remitted the Sultan the rest. No
sooner was this peace concluded than troubles arose
in Bosnia, Albania, Macedonia, Asia Minor, and Syria

;

but. the differences with Mehmed 'Ali, pasha of Egypt,
were still more dangerous. [Egyit.] The pride of
Sultan Mahmud was humbled by his pasha having founded
a power which had only the name of a vassal state,

and which was then of greater importance than that of

Turkey, broken by the war with Russia. The Sultan

attacked his vassal in a.h. 1247 (a.d. 1831) in Syria, but
his armies were defeated ; and in the following year Ibru-

hhn-Pasha, the son of Mehmed 'Ali, advanced as far as

Kutayah, about 130 miles distant from Constantinople.

Peace was concluded in a.h. 1249 (a.d. 1833), at Koniah,
by which Mehmed 'Ali, who had held the eyalet of

Candia since the war against the Greeks, acquired all

Syria, and Ibrahim-Pasha was invested with Adina as

Mutesellim. In this war Constantinople was saved by the
intervention of the emperor Nicholas of Russia, and a
Russian army was transported by sea to Asia Minor to stop
the progress of the victorious Ibrahim. A consequence of
this assistance was the treaty of Hunkiar Skelessi (a.h.

1249 ; a.d. 1833) between Russia and Turkey, by which the
Porte engaged herself not to allow the passage of the Dar-
danelles to any enemy of Russia. In a.h. 1251 (a.d. 1835) a
Turkish fleet took possession of Tripoli (Africa), which is now
entirely dependent on Turkey. During these troubles and
wars the Sultan continued his reforms, and ameliorated the
administration of the provinces by depriving the pashas of
their civil authority, and appointing separate civil go-
vernor. He also ordered roads to be constructed, and esta-

blished a regular post service. Sultan Mahmud II. was
interrupted in his peaceful occupations by a new war with
Mehmed 'Ali ; but he died before he had heard of the
total defeat of his armies by Ibrahim-Pasha in a.h. 1250
(A.D. 1840).

Sultan 'Abdii-l-Mejid I., the son of Mahmud II., the
present Sultan. He was delivered from his dangerous
enemy by the intervention of England, Russia, and Austria.
Admuul Napier took Beyrut and St. Jean d'Acre (a.h.

125(3; a.d. 1840), and in one campaign Ibrahim-Pasha
was compelled to evacuate Syria, which was restored to

the authority of the Sultan. Mehmed 'Ali however was
recognised as pasha of Egypt with her dependencies, and
now pays an annual tribute to the Sultan.

(Hammer, Geschichte des Osmanisrken Reiches (the

tenth volume of this work contains a list of 3000 works
concerning Turkey) ; Hammer, Des Osmanisrhen Retches
Staulsverfassung und Stoats Verwaltung ; Knolles, The
Turkish History, 6th edit., containing the State of the
Ottoman Empire, by Sir Paul Rycaut ; A General History

of the Ottoman Empire, 1740, gives good information about
the African provinces and dependencies of Turkey ; Thom-
Un, The Turkish Empire ; Slade, Travels in Turkey ; Ur-
quhart, Turkey and its Resources ; Napier, The War in

Syria; Marsigli, Stato Militare delf Imperio Oltomanno

;

D'Ohsson, Tableau Gincral de VEmpire Ottoman ; Tott,

Me'moires sur les Tares et les Tartars. The best map of
Turkey is that of Lieutenant-Colonel Weiss, in twenty-one
sheets. As to the Turkish sources, comp. Turkish Lan-
guage and Literature.)
TURKISH CHRONOLOGY. The Turks, like all the

other Mohammedans, have adopted the asra of the Hijra,

which begins with the lGth of July, a.d. 622. [/Era.]

The year of the Hijra contains 12 months of alternately 30
and 29 days, or, more exactly, 354 days, 8 hours, and 48
minutes ; and 32 of our (solar) years are equal to 33 Ma-
hommedau (lunar) years, 6 days, 8 hours, and 16 minutes.

On these facts is founded the following easy rule for

finding the Christian year which corresponds to any given
Mohammedan year :

—

The number of centuries contained in the given Mo-
hammedan year is multiplied by 3 ; to the product, are

added as many units as the period of 33 years is contained

in the number of those years which are in the given Mo-
hammedan year besides the centuries; the sum thus ob-
tained is deducted from the given year ; and to the rest is

added 621, or the number of full Christian years before the

beginning of the Hijra : the sum thus obtained corresponds

to the Christian year.

Example : What year of Christ corresponds to the Mo-
hammedan year 1188 (peace of Kuchuk Kaj'narji)?

11 (the number of centuries) X 3 . . = 33
2 (the units of the period of 33 years contained

in 88) + 33 = 35
1188 (the given year) - 35 . . . = 1153

621 (the number of years before the Hijra)+ 1 153 = 1774

This is correct, the peace of Kuchuk Kai'narji having been
signed in a.d. 1774.

To change a Christian year into a Mohammedan year
requires only an inversion of the preceding rule.

Example : What Mohammedan year corresponds to the

Christian year 1774 ?

1774 - 621 = 1153
11 (the number of centuries in 1153) X 3 . = 33
1 (the number of times which 53 contains 33)

—|- 33 • • • • • — 3*t

34 + 1153 = 1187
We have seen above that the Mohammedan year corre-

sponding to the Christian year 1774 was 1188; but the

result is correct notwithstanding the different results in

the two cases ; for the beginning of a.d. 1774 falls in the

latter part of a.h. 1187, and the beginning of a.h. 1188 and
the greater part of this year falls in a.d. 1774. Thus the

latter rule is only the complement of the first, and by em-
ploying both the reader will always know whether a given
Mohammedan year falls entirely in one Christian year, or

whether it falls in part of one and in part of another
Christian year ; and he will know the same for a Christian

year with regard to a Mohammedan year. If this is true,

the consequence will be that, if a Mohammedan year falls

entirely in the course of one Christian year, there will be
no difference in the result obtained by employing succes-

sively both the rules. This is in fact the case, as may be
seen by the following example :

The year a.h. 522 begins on the 5th of January, a.d.

1128, and ends on the 24th of December of the same year

1128.

Rule 1—for a.h. 522: 5 x 3 . = 15

522 - 15 . . . = 507
507 + 621 . . . = 1128

Rule 2—for a.d. 1128: 1128- G21 = 507
5 (centuries) X 3 . . = 15

13 + 507 . . . = 522

from which we may conclude that the year 522 a.h. falls

entirely in the course of the year 1 128 a.d. To make this

more intelligible, we observe that the Mohammedan year

being composed of lunar or moveable months, its beginning
is likewise moveable, and in the course of 33 years it goes

successively through all the twelve months of our year.

The above-mentioned two rules will be good till a.h. 1401

(a.d. 1980). The determining of the corresponding days

of the two ceras presents considerable difficulties, and can-

not conveniently be given here.

TURKISH LANGUAGES AND LITERATURE. The
Turkish languages form a particular family, which differ

from the Arabic, the Persian, the Mongol, and the Chi-

nese. The principal Turkish languages are the following :

—

1. Uighur. This language is considered the mostanlient of
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all the Turkish dialects, and is still spoken in eastern Turkis-

tan, especially in the country between Kashghar and Kamul.
The Uighur was originally written with fourteen, and
afterwards with sixteen letters, which, according to Abel
Remusat, are an imitation of the Syriac alphabet, although
there is some reason to believe that they have been in-

vented by the Uighurs themselves. They were afterwards

adopted by the Mongols, who however have modified

them. The Uighur language was cultivated at a very early

period, and, as it seems, has had considerable influence on
the Chinese literature. The number of foreign words in-

troduced into the Uighur is not very considerable, and this

language is consequently the purest of all the Turkish dia-

lects. The Bodleian Library contains a beautiful Uighur
manuscript, the ' Bakhliyar-Nameh,' written in a.h. 838
(a.d. 1434). Two other Uighur manuscripts on Moham-
medan divinity are in the Royal Library at Paris, and a
fourth, the ' Kaudat-ku-bilik,' or ' The Science of Govern-
ment,' has been sent to Paris by baron Hammer. This

work was computed about a.h. 460 (a.d. 1069), during the
reign of Alp-Arslan, sultan of the Seljuks ; but the copy
of baron Hammer dates only from a.h. 843 (a.d. 1459).

The Uighur language is very little known in Europe.
2. Jagatai, in the greater part of independent Turkistan.

This language, which was originally written with the
Uighur characters, and which, in antient times, greatly re-

sembled the Uighur language, is remarkable for its strength,

perspicuity, and simplicity. Turkistan, especially Samar-
kand and Bokhara, having been the centre of the power of

the successors of Genghis-khan and Timur, the Jagatai was
cultivated at an early period, and many Arabic and Per-

sian words were introduced into it. The Arabic characters

were substituted for the Uighur letters, but not till a con-
siderable time after the Mohammedan religion had been
introduced into Turkistan. The Jagatai language has a
valuable literature. The ' Waki'ati Babiiri ' is an auto-
biography of Sultan Baber, the conqueror of Hindustan
(a.h. 900 till 938 ; a.d. 1494 till 1531). It has been trans-

lated into English under the title ' Memoirs of Zehir-ed-din

Muhammed Baber, Emperor of Hindustan, written by him-
self ;' translated partly by the late John Leyden, M.D., and
partly by W. Erskine, Esq., 4to., London, 1826. It has also

been translated into Persian. The Jagatai MS. of this

work is in the library of the India House, Loudon. The
famous ' Genealogical History of the Turks,' by 'Abii-l-

ghazi (Bahadur Khan, Sultan of Khowaresm), was ori-

ginally written in the Jagatai language. The first MS.
of this work known to Europeans was discovered by Swe-
dish officers, who, after the battle of Pultawa, were sent as

prisoners to Siberia. One of them translated it into French,
from which language it was re-translated into English,

under the title ' The Genealogical History of the Tatars,'

which forms the first volume of 'A General History of the
Turks, Moguls, and Tatars,' 2 vols. 8vo., London, 1730.

The text of 'Abu-l-ghazi has been edited by Frahn. (Ka-
zan, 1825.)

3. Kiptshak dialects,' in the eastern part of European
Russia and Western Siberia^ [Tatars, Kiptshak.} The
purest among these dialects is that of Kazan, in which
several books have lately been printed. Some of these are

much mixed with Finnish words.
4. Kirghiz, the language of the Kara Kirghiz, and the

Kirghiz Kai'sak, who live a nomadic life between the

Ural and the Chinese frontier.

5. Caucaso-Danubian, in several subordinate dialects

spoken by the Noghai's, the Kazi-Kumiiks, and other Turk-
ish tribes in southern Russia.

6. Turkoman.
7. Austro-Siberian dialects. They arc very numerous,

and more or less mixed with Mongof or Samoyede words.
They are spoken by the Turkish tribes that live in the
middle, eastern, and southern parts of Siberia.

8. Chuwash, spoken by the Chuwashes, who live:between
the Sura and the Wolga, and in some adjacent countries of
eastern Russia. The Chuwash differs considerably from
the Kiptshak dialects in the neighbouring countries, and
it contains a great number of Finnish words. (Schott, De
Lingua Tschuwaschoriim Dissertatio.)

9. Osmanli, or Turkish, commonly called so. This dia-

lect, which is spoken by the Turkish conquerors of the
Byzantine empire, must bo considered as a compound of
the antient Sefjukian language and that of the tribe of the
K&yi, from which the Osmanlis are descended. It is the

richest and most polished of all the Turkish dialects ; and

its regularity, precision, and elegance are such, that Jao-
bert says, if any academy were commissioned to make a
language, it would not form one more perfect than the
Turkish. Another principal feature of this language » it>

dignity, with regard to which Sir William Jones says,

Turkish language has an admirable dignity. The Persian
is fit for joyous and amatory subjects, the Arabic for poe-
try and eloquence, but the Turkish for moral subjects.
Turkish is now the diplomatic and official language not
only of Turkey, but Egypt, Tunis, and Tripoli, ana for-

merly of Algiers. The Osmanlis having received their

civilization from the Arabs and the Persians, and the1

Koran (which among the Mohammedans is never trans-

lated from the Arabic into any other language) being (till

the source of theology and legislation, a great many Per-
sian and Arabic words have gradually found their way
into the Turkish language. However the groundwork a
Turkish, and the Turks pronounce the Arabic words in

a much softer way than the Arabs, a difference which u
principally remarkable in the pronunciation of the gat-
turals and the long vowels.
The Turkish alphabet is composed of thirty-three letters,

twenty-eight of wnich are taken from the Arabic alphabet

;

four (pa, chim, yii, and ghief) from the Persian ; and one,
the ' Saghir nun ' («) is exclusively Turkish. These Jettn
are written from right to left. Turkish is also, and vtij
frequently, written with Armenian characters, especially
by the merchants. There is no article, but. the demonstra-
tive pronoun 'bu' ('that' or 'this'), and the cardinal

number 'bir' (*one') sometimes take its place. Therr
is no gender. The declension of the nouns is easy : the

plural is formed by annexing ' ler ' or • lar ' to the word,
and there are six cases as in Latin. The adjectives hate
neither declension nor gender. The declension of the
pronouns is analogous to that of the nouns, but not al-

ways exactly the same. There are eight kinds of verbs, viz.

auxiliary, active, passive, negative, impotential, causative,
reciprocal, and personal. The infinitive of all regular
verbs is formed by means of the syllables 'mek * or * mak ;'

they become passive by taking the syllable ' il ' before
' mek ' or ' male.' The verbs have six moods—indicative,

imperative, optative, suppositive, conjunctive, and infini-

tive ; and there are five tenses—present, imperfect, preter-
imperfect, preterperfect, and future. The difl'erent kinds of

verbs are formed as follows : seu-mek, to love ; seivmfmrA,
not to love ; sewehmemek, not to be able to love ; tmc:l-
mek, to be loved ; setoilmemek, not to be loved ; setctl'h-

tnemek, not to be able to be loved ; sewdunnek, to mak*
love ; sewildiirmek, to make that somebody is loved ; *r-

wishmek, to Ipve each other ; sewinmek, to love oneself.

&c. There is a considerable number of irregular verb*.
The Turkish construction resembles that of the Latin lan-

guage, and generally a sentence cannot be perfectly under-
stood till the reader comes to the last word. The Turks
form new words by means of composition with as much
ease as the Greek, the German, and the Persian : in thii

respect the Turkish language differs radically from the
Arabic.
The Turkish literature is of antient origin. During the

reigns of Osman and his successors, a great number of
Arabic, Persian, Greek, and Latin works were translated
into Turkish. Mohammed II. ordered a translation of
Plutarch ; Soliman I. had the ' Commentaries' of Ctesu
translated ; and Aristotle and Euclid were translated in the
commencement of Turkish history. Mustafa III. made a
translation of the ' Principe ' of Machiavelli, and of the
' Anti-Machiavel ' of Frederic II., king of Prussia. Some
of the works of Boerhaave, Sydenham, Bonnycastle, Vauban,
Lalande, Cassini, and, in later times, a great number of
English, German, and French works on history, geography,
medicine, chemistry.'mathematics, and the military sciences,

have likewise been translated into Turkish. The original

literature of the Turks is valuable, though less so than the
Arabic. Jem, the brother, and Seliin and Korkud, the
sons of Bayazid II. ; Soliman II., Ahmed III., and Mustafa
III., were distinguished poets, and their works have come
down to us. The oldest Turkish poet of renown is 'Ashik-
Pasha, who lived during the reign of Osman and Urkhan.
The reign of Bayazid II. was distinguished by the following

poets:—Neji'itS, who was considered the first lyric poet of
liii time, anil who translated several Arabic'work* into

Turkish; Mesihi, whose 'Ode on the Spring,* translated by
Sir W. Jones and by baron Hammer, is known as one of the
finest specimens of poetry ; A'fitabi, Muniri, Prince Korkud.
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and the female poet Mihri, a native of Amasia. BakS is

the greatest Turkish poet. He was three times high judge
of Rum-ili, and died in a.h. 1008 (a.d. 1600) ; his ' Diwan,'
or ' Collection of Poems,' has been translated by Von
Hammer under the title ' Baki's des grossten Tiirkischen
Lyrikers Diwan,' Vienna, 1825. Nabi Efendi, Seyed Refet,

and RAghib-Pasha were renowned in the
J
past century.

Raghib-Pasha, grand-vizir under Osman III., was equally
renowned as an historian and a poet, and his countrymen
used to call him ' the Sultan of the poets of Rum.' The
number of historians is very great, and several of them are

highly esteemed for their impartiality, judgment, and the

concise beauty of their style. Such are 'Ali, the contem-
porary of Baki, whose work, ' Kunhol-Akhbar ' (Mines of
History), finished in a.h. 1006 (a.d. 1597), is one of the

best sources concerning the earlier and middle periods of
Turkish history : the author speaks with great impartiality

about the Christians. Solak-zade has written ' Tariklii

'Ali Osman li Solak-zade,' a short, but very exact history

of the Osmanlis, which finishes with the year a.h. 1054
•'a.d. 1644). Pechewi is the author ofa history of the period

from the accession of Solimanl. (II.) to the year a.h. 1032
(a.d. 1622). Haji Khalfah, who died in a.h. 1068 (a.d.

1658), is the author of several excellent works on history

and geography, which are written partly in Arabic, partly

in Turkish. His ' Takwimuk Tewarikh,' or ' Chronolo-
gical Tables,' are classical. They were published at Con-
stantinople by the printer Ibrahim, in a.h. 1146 (a.d. 1733),
and an Italian translation by Rinaldo Carli was pub-
lished at Venice as early as a.d. 1697. Haj't Khalfah's
Geography of Rum-ili and Bosnia has been translated into

German by baron Hammer. From the time of Bayazid II.,

Turkish history has been written by imperial historiogra-

phers, a list of whom is contained in Hammer's ' Geschichte
des Osmanischen Reiches,' vol. viii., p. 591-92. The best

of these historians are—Edris, or Idiis (died in a.h. 930;
a.d. 1523); Mustafa Jelal-zicle (died in a.h. 940; a.d.

1533) ; Sead-ed-din, who became Mufti (died in a.h. 1007

;

a.d. 1599): 'Abdi-Pasha Nijanji (died in a.h. 1102; a.d.

1690); Nai'ma (died in a.h. 1128 ; a.d. 1715), whose history

contains the period from a.h. 1000 till 1070 (a.d. 1592 till

1639) ; Rashid continued the history till a.h. 1134 (a.d.

1721); 'Asim, the continuator of Rashid, till a.h. 1141
;a.d. 1728) ; Subhi continued it till a.h. 1156 (a.d. 1743)

;

hi till a.h. 1103 (a.d. 1763) ; and Wassif till a.h. 1188
(a.d. 1774). The annals of Naima were published at Con-
stantinople in a.h. 1147 (a.d. 1734); those of Rashid in

ajj. 1153 (a.d. 1740); those of Subhi in a.h. 1198 (a.d.

1784) ; those of Izi in the same year ; and those of Wassif
in a.h. 1188 (a.d. 1774) ; and afterwards in a.h. 1243 (a.d.

1827). The Annals of Wassif have been partly translated
into French by M. Caussin de Perceval.
Among the numerous Turkish biographers, Latin de-

serves particular mention. He wrote the lives of about
two hundred Turkish poets, one hundred and two of which
have been translated into German by Chabert (Zurich,

1800, 8vo.). A list of the works published in Turkish, at

Constantinople, is contained in Hammer, cited above, vol.

vii., p. 583-595 ; and a continuation of it, which goes down
to the year a.d. 1830, in vol. viii., p. 518-523. The ' Wiener
Jahrbiicher' contain a list ot .he Turkish works which
were published from a.d. 1830 to the present time.
Turkish literature has been enriched by numerous works

on morals, divinity, and philosophy. Their philosophy,
which originated from the famous school at Bokhara, has
a mystical character, and resembles in many points the
speculative doctrines of Schelling, especially with regard
to pantheism. More than one Turkish sheikh has pro-
claimed the possibility of th« identification of the soul with
God, and the intellectual re-creation ofthe world, a doctrine
which has likewise been professed by Hegel.

(Toderini, Letteratura Turcha ; Hammer, Encyclopa*
dische Uebersicht der Wissenschaften des Orients ; Ham-
mer, Geschichte der Osmanischen Dichtkunst, 4 vols. 8vo.

;

the Turkish Grammars of Davids, of Jaubert, of Hind-
oglu ; and the Dictionary of Kieffer and of Bianchi, as well
as the great Arabic, Persian, and Turkish Dictionary of
Meninski."*

TURKEY, COMMERCE OF. The trade between Eng-
land and Turkey was for a long period carried on by a
chartered company, incorporated in 1581, and invested
with exclusive privileges. The members consisted chiefly
of eminent London merchants, and retail dealers were ex-
cluded. Their charter slated that they had, at their own

great costs and charges, found out and opened a trade
* not heretofore in the memory of any man now Jiving
known to be commonly used and frequented by way of mer-
chandise.' The fine for admission into the Turkey Com-
pany was at first 251. for persons under twenty-five years
of age, and 50/. for those above that age. No manu-
factures could be exported to Turkey except in ships be-
longing to the company, and as these only sailed from
London, the trade was entirely confined to that port. A
bye-law respecting residence of members practically ex-
cluded all but freemen of the city. In the woods of Adam
Smith, it may be said that the company was ' a strict and
oppressive monopoly.' In 1753 the chief abuses were
either mitigated or abolished by 26 Geo. II., c. 18. The
regulation respecting age and residence was done away
with, the fines for admission reduced, and goods were
allowed to be imported or exported at any of the ports.

The growth of the trade with Turkey occasioned the esta-

blishment of an English ambassador there, before any
political interest existed between the two countries. The
Turkey Company contributed to maintain an ambassador,
and two or three consuls, for which they were authorised
to levy certain charges on the trade. (' Wealth of Nations,'
book v., c. 1.) It was not until 1825 that the company
finally surrendered its privileges.

The total declared value of British and Irish produce
and manufactures exported to Turkey for the ten years

preceding 1841 is given in the following table ; and the
value of cotton-goods and cotton-yarn exported is sepa-
rately given, for the purpose ofshowing the very large pro-
portion which they bear to the total exports :

—

Total Exports. Cotton Manufactures. Cotton Yam.
£. £. £.

1831 888,654 588,808 99,015
1832 915,319 633,440 69,440
1833 1,019,604 752,693 90,052
1834 1,207,941 831,791 109,735
1835 1,331.669 973,377 89,404
1836 1,762,441 1,415,839 112,535

1837 1,158,013 772,965 180,225
1838 1,767,110 1,183,242 241,099
1839 1,178,712 838,106 108,912
1840 1,138,559 743,114 152,774
1841 1,220,261 .... ....

It will be seen that in 1838 the exports of cotton manu-
factures and cotton-yarn amounted to 1,424,343/., or 80
per cent of the total exports, leaving only 342,767/. as the
value of all other commodities exported. In the same
year only four other countries, Brazil, the United States,

the East India Company's territories, and Italy, took a
larger quantity of cotton goods. The value of the other

principal articles exported in 1840 was as follows :—Refined
sugar, 63,000/. ; iron and steel, wrought and unwrought,
56,000/. ; woollens, 25,000/. ;

machinery and mill-work,

12,000/. ; coal, 11,000/. ;
plate, jewellery, and watches,

9000/. ; hardware and cutlery, 8400/. ; earthenware, 8100/.

;

tin, unwrought, 7800/. ; tin-ware and tin-plates, 6300/.

;

haberdashery, 4500/. ; and linens, 2900/. The above year

presents a fair average of the general course of trade.

These official returns, however, do not show the real con-

sumption of English goods in Turkey ; but simply the value

of goods shipped to the different ports of Turkey Proper,

excluding Syria and Palestine, to which the exports of Bri-

tish goods, chiefly cottons, amount to about 250,000/. yearly.

Mr. Cobden, M.P. for Stockport, and an extensive manu-
facturer, visited Turkey in 1837,.for the purpose of ascer-

taining, amongst other things, the statistics of the trade

with England, and he states that two-thirds of the exports

go forward to Persia, and only one-third remains for con-

sumption in Turkey. He estimated the value of British

products annually imported into Constantinople for home
consumption at 450,000/. ; British goods carried direct to

Smyrna, at 60,000/. : imports at Saloniki, 40,000/. ; im-

ports at Syra, 80,000/. ; and at other places, 50,000/. The
total is 680,000/., and this is the value of British products

actually consumed in the country. The remainder goes

to Persia. The Persian trade was formerly carried on

through other channels, by Aleppo, previous to 1790 ; and

afterwards by Bombay for the southern parts, and by the

German and Russian fairs for the northern parts. The
most direct and economical routes from England are by
Constantinople and Trebizond, and nine-tenths of the

English goods for Persia are now sent through these two

places. (Letter of R. Cobden, Esq., in * Tait'a Magazine,'
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Feb. 1841.) Besides British products, coffee, indigo,

spices, and other foreign and colonial commodities, are

shipped from England to Turkey. The English trade with

Turkey and the Levant employs about 21 ,000 tons inwards,

and 38,000 tons outwards. The foreign trade in Turkey
is in the hands of English, French, Italian, and Greek
houses.

The principal articles which Turkey exports to England
are raisins, figs, valonia, raw silk, opium, madder-root,

sheeps' wool, lamb-skins, cotton-wool, and occasionally

wheat. The quantities imported in 1840, and the largest

and smallest quantities of the under-mentioned products,

imported in any year from 1831 to 1839 inclusive, were as

follows :

—

1840. HigW. Iowort.
Raisins . cwt. 54,333 100,458 20,830
Figs . „ 17,863 29,925 7,591

Opium . lbs. 50,746 177,651 8,184

Silk . „ 725,189 731,905 368,069
Sheeps' wool ,,'655,964 2,277,775 11,447
Cotton-wool „ 463,978 660,555 102,433
Valonia . cwt. 143,095 146,436 58,724

f* Carpets, leather, and rhubarb are not mentioned in the

official tables. Our own looms supply us with carpets;

the so-called Turkey leather is made in England ; and
Turkey does not furnish us with rhubarb. [Rhubarb.]
The quantity of tobacco imported from Turkey is small,

averaging 22,000 lbs. in 1835-6-7; in the two following

years none was imported; and in 1840 only 2000 lbs.

It is sold under the name of Syrian tobacco, but the

imports direct from Syria are much smaller. The late

Sultan established monopolies of valonia, figs, grain,

opium, silk, and other articles, under which the coming
crops were disposed of at Constantinople to the highest
bidder, who compelled the cultivator to sell them at almost
any price he pleased to offer. This necessarily checked pro-
duction, and the continual depreciation of the currency
discouraged commerce. Great hopes are entertained that

the treaty between Great Britain and Turkey, signed
August, 1838, which came into operation March 1st, 1839,

will revive industry and give a powerful impulse to com-
merce. This treaty engages the Porte ' to abolish all mo-
nopolies of agricultural produce or of any other articles

whatsoever, as well as all permits from the local governors
either for the purchase of any article or its removal from
one place to another when purchased.' The policy of the
Porte in respect to importation had always been liberal,

and the above treaty gives the same facilities to the in-

ternal and export trade. English merchants trading within
the Ottoman dominions are allowed under this treaty to

purchase, export, or re-sell all kinds of merchandize. Other
powers are entitled to establish their trade with Turkey on
the same basis as that laid down in the British treaty. The
duties it fixes are three per cent, on all commodities im-
ported or exported, and they are to be subject to a septen-
nial revision on the demand of either party.
TURKEY BERRIES. [Rhamnus.]
TURKEY BUZZARD. Fultur aura, Linn. ; genus Ca-

ihartes, 111.

Under the name of Fultur aura, two species at least
have been confounded, one the true F. aura, and the
other the Urubu, Fultur atratus; the former is figured by
Wilson, pi. 75, f. 1, and the latter in the same plate, f. 2.

Mr. Swainson thus defines the genus Cathartes

:

—
Nostrils naked, longitudinal. Wings with the third quill

equal to the fourth, and. longest. Inhabits, with one ex-
ception, the New World. Typical.
The following subgenera are arranged by Mr. Swainson

under this genus :

—

Sarcoramphus [Condor] ; and Cathartes.
The subgenus Cathartes is thus characterised :

—

Head and part of the neck naked, but without caruncles.
Bill and general construction weaker than in Sarcoram-
phus: species C. aura, C. californianus, and C. atratus.

Linnaeus describes his Fultur aura as a ' grey-brown
vulture, with the quills black, and the beak white,' and he
gives the following synonyms :—Tzopilotl s. aura, Her-
uand., Mex. ; Urubu of the Brazilians, Marggr., Willughby,
Ray; Buteo specie gaUo-pavonis, Catesb. ; Fultur gal-
linee Africance facie, Sloane ; Fultur brasiliensis, Briss.

;

Fultur pullus, capite implumi, cute crassS rugosa ultra
aperturas nasales laxata". Brown. The habitat is stated to
be the warmer parts of America. Then follows an account
of the habits from Jacquin, and the following

Description.—Body black, shining with purpl* as.

green ; the irides croceo-coerulescent ; the feet ile»h-c3-

loured ; the head rufescent.

Here the species are confounded. We will now tme.
the history.

The passage in Willughby referred to by Linn*u* U «•

follows :
—

' The Brazil vulture called Urubu ; by the Dutdx
Een Menscheneter, Marggrav. ;

by the Mexicans, Tzvptfvi
F. Ximen. ; by Nieremberg and others, Aura.

' It is a rapacious bird : of the bigness of a kite, accord
ing to Marggravius; of a middle-sized eagle or nvn.
according to Ximenes : having whitish feet like a bei'»

a long tail, and wings longer than it. The feathers oftV
whole body are black, with a little tauny-colour h«r» aus
there mingled. It hath a small head, almost of the «bajk-

of a turkey's, covered with a somewhat ragged or wrinkiri
skin. In the top of the head the skin is, as it were, divi£»!

long-ways, and on the left side of the head, beneath tie

eye, is of a saffron-colour, above the eye of a blew, ai*o r>

the top ; elsewhere of a reddish-brown. In the right «ai-

of the head about the eye, above and beneath, it is of :

saffron colour, as also in the top : elsewhere of a UcLskV
yellow or whitish. It hath a pretty long bill, hooked* at

the end, sharp, and covered over from the head halt-ny
with a skin from saffron-colour tending to blue. In the

middle of the bill, above, is one hole of the nostrils* Urc.
and situate transversely. The end of the bill, that U hare

and wants the skirr, is white. It hath elegant eyes, ahra*t

of the colour of a ruby, with a round black pupil ; tl»

eyelids of a saffron colour. The tongue carinatea and in-

dented round with sharp teeth. Its flesh stinks like carrioc.

For they feed upon dead carcasses ; and in the Capitanu
(chieftainship) of Sirigippo and river of St. Francis, nnei
any one kills a beast, they come flying presently in great

numbers. It is an ill-looked bird, always lean, and nr\ a
satisfied : Ximenes makes it to be a kind of raven, but tht

sear or skin covering the basis of the bill argues it to be-

long to the rapacious kind ; the bare head, and tip of th*

bill only hooked, determine it to be of the family of vulturet.

It feeds (saith Ximenes) upon dead flesh and man's dunr

.

They pearch at night on trees and rocks, .in the momiic
they resort to the cities, sit viewing and watching tin

streets on high places, and when they spy any filth, gi:-

bidge, or dead thing, they catch it up and devour' n.

Where they build or hatch their young is hitherto un-

known, although they be most frequent in almost eve-
corner of New Spain. Yet Acosta saith that their yotia;

ones are white, and that growing up they change and coo-
to be as black as ravens. They fly always very high. aiJ
cast a horrible stink from them like ravens. They fl>

constantly in flocks, and sit upon trees, and feed joyntly m
company upon dead carcasses without any strife or quar-
relling ; and when the rest see any one not able to move n
help herself, they help her as much as they can, and brin;

her to the water ; for being washed they recover streu^c
to fly. If any one pursues them, they empty themse'if-
presently, that they may be more light to fly away ; «u\
like haste casting up what they nave swallowed. Tl
ashes of their feathers burned take away hairs so that th«. •.

come not again ; which faculty is also attributed to tb'

dung of pismires and the bloud of bats. Their skin halt-

burnt heals wounds if it be applied, and the flesh wit hi!

eaten ; which is also wont to help those that are sick >. >

the French pox. The heart dried in the sun smells lilt

musks. The dung dried and taken in any convenLt..
vehicle to the weight of a drachm is profitable to melan-
choly persons. The barbarous persons say that wher*\ <

.-

they lay their eggs, they compass their nests with certai;

pebble-stones, which promote transpiration. But the mai
probable opinion is, that they exclude their young under-

ground, and take them out when they feed them, ai>i

again cover them in the earth.' (1678.) Fable, as we *ct.

had been busy here.

Sir Hans Sloane, in his ' Jamaica' (1725), names the bir-1

which haunts that island, in his index, both * Carion Crow
and 'Turkey Buzzard.' In the text he designates it r.
' the Carion Crow,' and figures it under that title siprr-
scribed with ' Vultur Gallinae Africans' facie' He add* t«

the synonyms given by Willughby, ' Cozaequauhtli »>
Hernandez,' an evident misprint for 'Cozcaquauhtli ; bet

the Cozcaquauhtli appears to be the Fultur Papa of Lin-
naeus, and Sloane himself saw that it could not be tut

turkey-buzzard.

This is Sloane's description of the « Carion Crow :'
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This is, from the end of the bill to that of the tail, two

foot Ions, and twice as much from the end of one wing to
t hat of the other extended. The head and an inch in the
neck are bare and without feathers, of a flesh-colour, co-
vered with a thin membrane, like that of turkeys, with
vvhtch the most part of the bill is covered likewise ; this

*kin on the upper paitof the neck is crumpled or wrinkled.
It has two large nostril* ; the bill is more than an inch
long, and crooked at the point, where 'tis whitish and
sharp ; the tail broad and nine inches long ; the toes four,

tliree before and one behind ; that in the middle before is

more than an inch long, covered with ash-coloured scales,

and armed with brown blunt claws ; 'tis all over of a dark
brown colour, except the under side of the wings and tail,

which is of a light brown or grey. It flies exactly like a
kite, and preys on nothing living; but when dead it de-
vours their carcases, whence they are not molested. They
are to be found everywhere. At the first landing of the
English on Jamaica, by the bareness and colour of the
skin on the head, they took this bird to be a turkey, and
killed several of them in several places for such, but soon
found themselves deceived with their stinking and lean
bodies, which they almost always have. The figure of
Hernandez does not agree with this, neither does his de-
scription agree with his figure.' Sir Hans Sloane then
quotes Hernandez for the medical virtues supposed to be
resident in the bird above noticed, and Ximenes, who
states that it maintains itself principally upon snakes,
' rattones,' and lizards, which it takes, and that it resists

the violence of the winds wonderfully, keeping itself

against them without motion.
C'atesby (1771), who gives the same synonyms, figures

the 'Buteo specie gallo-pavonis, Turkey-buzzard,' and thus
describes it :

—

' This bird weighs four pounds and a half. The head and
part of the neck red, bald, and fleshy like that of a turkey,

beset thinly with black hairs ; the bill is two inches and
a half long, half-covered with flesh, the end white, and
hooked like that of a hawk, but without angles on the
sides of the upper mandible ; the nostrils are remarkably
large and open, situated at an unusual distance from the
eyes ; the feathers of the whole body have a mixture of
brown, purple, and green ; the legs are short, of a flesh-

eolour; their toes are long, shaped like those of dunghill-

fowls ; their claws black, and not so hooked as those of
hawks.

' Their food is carrion ; in search after which they are

always soaring in the air. They continue a long time on
the wing, and with an easy swimming motion mount and
lull, without any visible motion of their wings. A dead
earcase will attract together great numbers of them ; and it

is pleasant to observe their contentions in feeding. An
eagle sometimes presides at the banquet, and makes them
keep their distance while he satiates himself.

' These birds have a wonderful sagacity in smelling ; no
pooner there is a dead beast but they are seen approaching
from all quarters of the air, wheeling about, and gradually

descending and drawing nigh their prey, till at length they
fall upon it. They are generally thought not to prey on
anything living, though ! have known them kill lambs,

and snakes are their usual food. Their custom is to roost

many of them together on tall dead pine or cypress trees,

and in the morning continue several hours on their roost,

with their wings spread open, that the air, as 1 believe,

may have the greater influence to purify their filthy car-

eases. They are little apprehensive of danger, and will

suffer a near approach, especially when eating.' {Carolina.)

Browne {Jamaica, 17Si)), in the index to the work, re-

fers Vultur aura to the 'Carrion Crow' of Sloane, the
• Turkey-buzzard * of Catesby, with the following descrip-

tion :—
'This bird is rather smaller than a turkey-pout, which it

resembles very much both in the form and appearance of

I lie head ; the apertures of the nose are very large, stretched

lengthways, and lined with a loose red skin that covers all

the upper parts of the beak. We know no creature that

has the sense of smelling so exquisite as this : it generally

flies very slow and with its wings expanded, waving of one

side and the other as it moves against the wind; and it

soon discovers by the subtile exhalation where any carrion

lies. It is of service to the country in general by prevent-

ing the putrefaction and infection arising therefrom of

s&ch creatures a» die among the buthes, and the slops that

P. t\, No. 1003.

are generally thrown carelessly into the streets, &c, mid
the legislative body of the .island were so sensible of this,

that they have carefully provided for its safety, as a bird of
general use and benefit to the island. These birds are of
a very alkalescent nature, and stink much in a few minutes
after they are killed. They are no great breeders.'

The bird described by Sloane, C'atesby, and Browne is

still to be seen in Jamaica enjoying the immunity which its

disgusting but salutary sen-ices have earned for it, and which
has made it so familiar; and this bird we believe to be the
true Vultur aura. Both Sloane and Browne speak of its

powerful sense of smelling, and we have printed in Italics

a few words from the description of the latter, which would
indicate that smell has at least as much to do with the
discovery of the prey as sight, notwithstanding some strong
opinions to the contrary. [Birds, vol. iv., p. 429.] With
a view to the investigation of this question, it becomes of
importance to ascertain the development of the olfactory
nerves in this species, and this information is afforded by
Professor Owen, who, in 1837, laid before the Zoological
Society of London the following dissection of two heads of
' John Crow,' which he supposes to be the Vultur aura,
or Turkey Buzzard. Professor Owen dissected the olfac-

tory nerves in these heads, and also in a Turkey, which
seemed to him to be a good subject for comparison, being
of the same size, and one in which the olfactory sense
might be supposed to be as low as in the Vulture, on the
supposition that this bird is as independent of assistance

from Smell in finding his food as the experiments of Audu-
bon appear to show. ' There is, however,' says Professor

Owen, ' a striking difference between the Turkey-Vulture
and the Turkey in this part of their organization. The
olfactory nerves in the Vulture arise by two oval ganglions
at the anterior apices of the hemispheres from which they
are continued 1$ line in transverse diameter, and two lines

in vertical diameter, and are distributed over well-deve-
loped superior and middle spongy bones, the latter being
twice the dimensions of the former. The nose is also sup-

plied by a large division of the supraorbital branch of the

filth pair, which ascends from the orbit, passes into the

nose, crossing obliquely over the outer side of the olfactory

nerve, extending between the superior spongy bone and
the membrane covering the middle spongy bone, then de-
scending, and, after supplying the inferior and anterior

spongy bone, escaping from the nasal cavity to supply the

parts covering the upper mandible. This olfactory branch
of the fifth pair is about one-fourth the size of the true

olfactory nerve.
' In the Turkey the olfactory branch of the fifth nerve

is about the same size as in the Vulture, and is superior in

size to the true olfactory nerve, which is only about one-
fifth the size of that in the Vulture. The olfactory nerve
does not form a ganglion at its commencement, but is con-
tinued as a small round chord from the anterior apex of
each hemisphere, and is ramified on a small middle spongy
bone, there being no extension of the pituitary membrane
over a superior turbinated bone, as in the Vulture. Indeed
the difference in the development of the nasal cavity is

well marked in the different forms of the head in these

two species. In the Vulture there is a space between the

upper parts of the orbits, in which the olfactory ganglions

and nerves are situated ; and the nasal cavity, anterior to

these, is of a much greater breadth and also longer, as well

as exhibiting internally a grealer extent of pituitary sur-

face than in the Turkey. In this bird the olfactory nerves

are compressed within a narrow interorbital space, which
would not admit of the lodgment of ganglions ; the olfac-

tory nerves, alter passing through this space, then diverge

to the nasal cavity.
' In the Gooie the olfactory nerves are developed to the

same size as in the Vulture, and expand upon superior

spongy bones of similar form, but placed wider apart, and
these supply the middle spongy bones, which are longer,

but not so broad as in the Turkey. The olfactory bianch

of the 5th pair is double the size of that in the Vulture or

Turkey : it gives, however, not a greater proportion of fila-

ment to the nose than in those birds, but is mainly

expended upon the membrane covering the upper man-
dible.'

Professor Owen concludes by observing that the above

notes show that the Vulture has a well-developed organ of

smell, but whether he finds his prey by that sense alone,

or in what degree it assists, anatomy is not so well caleu-
6
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lated to explain as experiment. (Zool. Proc, March
1837.) .

.

At the same meeting before which Professor Owen's

notes were read, experimental evidence was also produced

in a paper by Mr. W. Sells, ' On the Habits of the Vultur

aura.'

Mr. Sells remarks that this bird is abundantly found in

the island of Jamaica, where it is known by the name of

John Crow ; and so valuable are its services in the removal

of carrion and animal filth, that the legislature have im-

posed a fine of 51. upon any one who destroys it within a

stated distance of the principal towns. Its ordinary food,

he says, is carrion, but when hard pressed with hunger it

will seize upon young fowls, rats, and snakes. He notices

the highly offensive odour emitted from the eggs of this

species when they are broken, and then relates the follow-

ing instances, from personal observation, for the purpose of

proving that the Vultur aura possesses a very acute sense

of smell.
' It has been questioned,' says Mr. Sells, ' whether the

vulture discovers its food by means of the organ of smell

or that of sight. I apprehend that its powers of vision are

very considerable and of most important use to the bird in

that point of view ; but that it is principally from highly-

organized olfactories that it so speedily receives intelli-

gence of where the savoury morsel is to be found, will

plainly appear by the following facts :—In hot climates the

burial of the dead commonly takes place in about twenty-

four hours after death, and that necessarily, so rapidly does

decomposition take place. On one occasion I had to

make a post-mortem examination of a body within twenty-

four hours after death, in a mill-house completely con-

cealed, and while so engaged, the roof of the mill-house

was thickly studded with these birds. Another instance

was that of an old patient and much-valued friend who
died at midnight. The family had to send for necessaries

for the funeral to Spanish Town, distant thirty miles, so

that the interment could not take place until noon of the

second day, or thirty-six hours after his decease, long
before which time—and a most painful sight it was—the

ridge of the shingled roof of his house, a large mansion of

but one floor, had a number of these melancholy-looking
heralds of death perched thereon, besides many more which
had settled in the vicinity. In these cases the birds must
have been directed by smell alone, as sight was totally out
of the question.

' In opposition to the above opinion,' "continues Mr.
Sells, ' it lias been stated by Mr. Audubon that vultures

and other birds of prey pnssess the sense of smell in a very
inferior degree to carnivorous quadrupeds, and that so far

from guiding them to their prey from a distance, it affords

them no indication of its presence, even when close at

hand. In confirmation of this opinion he relates that he
stuffed the skin of a deer full of hay and placed it in a
field : in a few minutes a vulture alighted near it and
directly proceeded to attack it, but finding no eatable food
he at length quitted it. And he further relates that a dead
dog was concealed in a narrow ravine twenty feet below
the surface of the earth around it, and filled with briers

and high canes ; that many vultures were seen sailing in

all directions over the spot, but none discovered it. I may
remark upon the above experiments, that in the first case

the stag was doubtless seen by the birds, but it does not

follow that they might not have smelt the hide, although
inodorous to the human nose ; in the second case the birds

had undoubtedly been attracted by smell, however embar-
rassed they might have been by the concealment of the
object which caused it. I have m many hundred instances
seen the vulture feeding upon small objects under rocks,

bushes, and in other situations, where it was utterly impos-
sible that the bird could have discovered it but through
the sense of smell, and we are to recollect that the hahit
of the vulture is that of soaring aloft in the air, and not
that of fornging upon the ground.'
The truth is, that both senses, sight and smell, aid the

vulture in directing it to its prey ; and the olfactory and
visual oi iihus are developed accordingly.

Mr. Darwin (Journal, 1831)\ after "a most interesting
account of the habits of the Caracaras (l'ulyhortix\ sa\s,
' We have now only to mention the Turkey-buzzard (li/l-

tur aura ) and the Gallinazo. The former is found wherever
the country is moderately damp, from Cape Horn to North
America, Different from the Polyboru* Bratiiiatsis and

Chimango, it has found its way to the Falkland Islands.

The Turkey-buzzard is a solitary bird, or, at most, goes a
pairs. It may at once be recognised from a long distant*-,

by its lofty, soaring, and most elegant flight. It is wtU
known to be a true carrion-feeder. On the west coast cf

Patagonia, among the thickly-wooded islets and broktu
land, it lives exclusively on what the sea throws up, ana
on the carcasses of dead seals. Wherever these animals
are congregated on the rocks, there the vultures may be

seen. The Gallinazo (Cathartes atratus) has a different

range from the last species, as it never occurs to the south-

ward of lat. 41°. Azara states that there existed a tradi-

tion that these birds, at the time of the conquest, were cot

to be found at Monte Video, but that they subsequently
followed the inhabitants from the more northern district*.

At the present day they are numerous in the valley of lite

Colorado, which is three hundred miles due south oi Moult
Video. It seems probable that this additional migration

has happened since the time of Azara. The Gallinuu
generally prefers a humid climate, or rather the neigh-
bourhood of fresh water : hence it is extremely abundant
in Brazil and La Plata, while it is never found on the

deseit and arid plains of Northern Patagonia, excepting
near some stream. These birds frequent the whole Pam-
pas to the foot of the Cordillera, but I never saw or heard

of one in Chile : in Peru they are preserved as scavenger*.

These vultures certainly may be called gregarious, (ot

they seem to have pleasure in society, and are not solely

brought together by the attraction of a common prey. On
a fine day a flock may often be observed at a great height,

each bird wheeling round and round without cloning ii»

wings, in the most graceful evolutions. This is dear!}

done for sport-sake, or perhaps is connected with their

matrimonial alliances.'

Nidijication, &-c.—Nuttall remarks that the Turkrj-
buzzard has not Deen known to breed north of New Jervy
in any of the Atlantic States ; and he says that they see*

out the swampy solitudes, and, without forming anv ne»'.,

deposit from two to four eggs in the stump of a hollow
tree or log, on the mere fragments of rotten wood wuh
which it is ordinarily strewed. Occasionally, in the South-
ern States, they have, he tells us, been known to ru&kt
choice of the ruined chimney of a deserted house for thu
purpose. The eggs, which are described as being l«jg«
than those of a turkey, are yellowish-white, blotched urt-
gularly with dark brown or blackish spots, at the larger

end chiefly. The male often attends while the female it

sitting; and, if not materially disturbed, they will coutiout
to occupy the same place for several years in succct»iu; -

The young, which are covered with a whitish dow-n. mi:'.

like their parents, eject the filthy contents of theu
maths over those who molest them. (Mim/ul of the Ojh-
thology of the United Slates and of Canada.)

Tuikey-Bi-././apl.

TTJUKKY-HONE. irhrtslate : Knaculitt.— Occnr.
masitive, with a slaty structure. Colour commonly rrven-
ish-trrey, sometimes yellowish or brownish-grey. U w
translucent on the edges, yields to the knife, and' is turnc-
what unctuous to the touch. Specific grauty 2*7. \\ h«u
cut and polished, it is used for sharpening small cutting
instruments, whence its name.

It occurs on primitive mountains at Lautastein, in Bay-
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in Saxony, and near Freyberg. It was first brought
rope from the Levant. A specimen from Iconium

Asia Minor, analysed by Mr. Holme, yielded

—

Silica

Lime
Alumina
Carbonic acid

72
13-3
3-3
10-3

98-9
TURKISTAN (a name formed upon the same principle

• Afghanistan, Beluchistan, and others) means the 'country

the Turk,' and is used to designate a region peopled by
i
tribes of that race, or in which it is at least the domi-
! race. The name has been applied at different times

- different regions : sometimes it has designated a nar-

jwer, sometimes a more extensive range of country. At
esent its recognised limits are nearly as follows :

—

ke Sir-i-kol, the principal source of the Amu-deria
t\ has been ascertained, by Lieut. Wood, to be situated
1 27' N. lat. and 73° 40- E. long. Due south of this

lie summit ridge of the mountains which divide the

Buents of the Amu from those of the Indus appears to be
uated nearly in 37" N. lat. The southern boundary of
rkistan is formed by a line passing through this point to

the south of west along the summit range to the pass of

Khawak (35° 37' N. 70° E.\ thenc e to the pass of Akrobat,
north of Bamian, and thence to the north of west between
Meimuna and Herat, till it reaches the frontier of Persian

Khorasan. This line is prolonged to the eastward along
Hie summit ridge of the Muz-tag and Kara-korum moun-
tains to the eastern termination of the latter on the high

of Chang-thung, north of the sources of the Shai-

>r northern branch of the Indus ; the direction of the

:ier of Turkistan to the eastward of this point and the

;itude of its eastern termination are uncertain. The
estern frontier of Turkistan south-east of the Caspian is

ue and unsettled : it stretches among the hills at the

softheElborz Mountains, passing through Muzderan, a

ation 38 miles from Meshed (36° 17' 40" N., 59° 35' 27"

on the road to Sherrukhs (36° 31' N.), and thence
inding westwards along the upper valley of the Attruk

«nd the valley of the Guigan to the Caspian about 20 miles
north-west of Astrabad (36° 51' N., 54° 25' E.). North-

n, the eastern shore of theof the mouth of the _

spian, and the course of the Ural River from Uralsk
1° II' 49" N., 51° 22 7" E.) to its mouth below Guriev

G'37"N., 51° 38' 59 " E.), form a precise and well-

ed boundary on the west. The northern frontier of

"stan is defined by the Russian chain of posts extend-
ig from Uralsk on the Ural, to Krasnoyarsk on the Irtish.

The subjoined table of positions of some principal stations

this line indicate its extent and direction :

—

Uralsk .

Orenburg .

Orsk .

Troitsk .

Petropolovsk
Omsk .

Semipolatinsk .

Ustkamenogorsk
Krasnoyarsk

Krasnoyarsk the eastern frontier extends in a
ion to the west of south along the Chinese provinces

Tarbagatai and Guldja-ili to the south-west angle of the

latter [Songaria], and thence eastwards along the summit
ridge of the Thwn-ehan Mountains to the meridian of

the lake called Lop-Nor. [Thian-Shan Mountains.]
The further exteasion of this frontier, till it meets the

southern boundary-line, is, like the eastern extension of

the latter, entirely unknown.
In attempting to give a picture of the physical con-

formation of the region contained within these limits, it

vrill be advisable to begin at the lake Sir-i-kol (visited by
Lieut. Wood) on the high table-land of Pamir, near the

southern frontier of Turkistan. The lake is of a crescent

form, about 14 miles long from east to west, with an aver-

• The'e, « it !i 111'' exception of Orsk I taken from the ronps of Mevendurf anil

l>r»hin\ .ue tile lntiludw mil longitudes of Humboldt. TV longitude! of the

pudUoM east cf TobnUk 3iT 5a" E.) depend upon the longitude of Mint
team vwriained by the Ablie. Chappe'» olnervatiou of the trotuu of Venus in

1761. Lieut. Eulet obscrrcd the li>mtt of Vent,, in l;r/> at Ot.k.

N. lat. E. long.

51 l'l 49 5122 7
51 45 51 55 6 39
51 12 0 58 25 24
54 4 45 62 3 24
54 52 23 69 42 13

54 59 7 73 55 27
50 23 32 80 45 54
49 5G 15 83 7 37
49 M 55 84 42 9*

age breadth of one mile. By the boiling-point of vvalcr it

appears to be 15,600 feet above the levef of the sea. It is

bordered by hills on three sides ; those on the south rise to
the estimated height of 3500 feet above the level of the
lake. The Amu flows from its western extremity first in a
south-west direction till it reaches the parallel of 36° 50' a
little east of the meridian of 71°: then to the north-west
till it reaches the parallel or 37° 50*, a degree farther west

;

and again south-west to Hazrat Imam, a little more to the
south than Sir-i-kol, in longitude 69° E. The bed of the
Amu is here, according to a statement in the ' Asiatic
Journal' (November, 1838\ about 500 feet above the level

of the sea, and here are the lowest fords on the river. As
far as the meridian of 68° E. the passes across the moun-
tain-range which extends south-west from Sir-i-kol do not
sink lower than 13,000 feet above the level of the sea.

Twenty-five miles west of the lake the bed of the Amu is

1200 Teet below its level; 35 miles farther west it is

only 10,000 feet above the sea. The village of Robat,
on the banks of a southern affluent of the Amu, 60 or 70
miles west of this latter point, is 8100 feet above the sea.

The crest of the pass cast of Talishkan is 6600 feet above
the sea.

These elevations indicate that the general level of
the land south of the Amu above its lowest fords imme-
diately attains a high level ; it is in fact an elevated plain
furrowed and intersected by numerous deep narrow valleys
down which flow the Kokcha and Kunduz rivers (and their

affluents), the two principal tributaries of the Upper Oxus,
which join it, the former about 30 miles east of Hazrat
Imam ; the latter about as far west of that place. In the
low ridge at the east end of Sir-i-kol a river which runs to

the north of east to Yarkaud has its rise ; and Lieut. Wood
was informed that front the sources of the Yarkand and
Amu rivers the country sloped down on every side except
to the south-east. The high ground north of the Amu at

the mouth of the Kokcha is at a greater distance than that

on its south, and does not rise so hi<rh. At Kurshi how-
ever, 2° farther north, Sir A. Burnes saw mountains covered
with snow in July about 150 miles to the west, which
would be nearly in'the meridian of the mouth of the Kokcha.
Their summits must have been about 18,000 feet above
the sea; they continued in sight nearly at the same dis-

tance for about seven hours, and they • ran in a connected
chain like a trap formation'—an expression which, of
course, must be understood to imply only their form, not
the ingredients of their rocks. Lieut. Wood was informed
that the Sir-deria (Jaxartcs) had its rise on the north side

of the ridge of hills extending westward from the north
side of the Sir-i-kol, opposite Issar, which is about 70 miles

south-west of the lake. The Zer-afshan, which flows by
Samarcand and Bokhara, is said to have its sources not far

distant from those of the Sir-deria. From the latitude of
Kurshi (38° 52' N.) the high land seen by Burnes appears
to stretch to the north-east, to bcyoncf the meridian of

Samarcand (about 67° E.). North of the Zer-afshan the
high land appears to continue as far west as the meridian

of Bokhara (64* 55' E.) ; at least Meycndorf speaks of a
mountain which retains snow on its summit during the

greater part of the year, and is visible from Bokhara, as

lying north of that town. About the meridian of 68$° E.,

and the parallel of 41° N., the Sir-deria, which flows to that

point in a direction a little north of west from its source,

turns to the north. The high land comes nearly close up
to the east bank of the river in this part of its course, but
does not appear to continue farther north, at least within

the limits of Turkistan, than the ridge which separates the

lake called Issi-kol from the Balkash lake (about 42° N.).

In our state of imperfect information, Yarkand (according

to Hallerstein, 38° 19' N., 76° 18' E.) and Kashgar (39° 25'

N., 73° 56' E.), which appear to have an extensive plain to

the cast, and are evidently on a much lower level than the

country to the west of them, may be assumed as the eastern

limit of the high table-land of Pamir. From Kashgar to

Kokand (according to Felix d'Arocha, 41° 23' N., 70° 26'

S.) the road lies up the Kashgar river to if* source, and
through the pass of the Terek to the valley of the Sir-deria.

Mir-Izzet-Ullah was informed that a road conducted in

winter from the Terek pass to Sir-i-kol (whether the lake

visited by Lieut. Wood was meant, or a town of that name
on the Yarkand river is uncertain) in two or three days

;

in summer the road was said to be impassable on account

of torrents fed by the melted snow. Mir-Izzet-Ullah did
3G2
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not experience, even "at the highest part of the Terelc pass,

any of the painful symptoms he had felt on passing the

high range of Karakorum ; and this fact corroborates the

account given tQ Lieut. Wood, that the high table-land of

Pamir slopes down on the north towards Kokand.
At the western base of t his enormous table-land is the broad

valley of the Oxus : at its eastern base is the plain which
extends between the high land of Tibet on the south and
the Thian-shan on the north, as far as lake Nor ; and north

of it is the comparatively low country which slopes from
the plains of Songaria westward to lake Aral and the Cas-

pian. These three natural divisions of Turkistan will be

described in the order in which they are here enumerated.

Under the designation Plain of the Oxus is embraced the

level tract extending from the base of the mountains east

of Kurshi (68° E. long.) to the shores of the Caspian (54°

E. long.), and from the shores of the Aral (about 44 N. lat.)

to the south of Balkh (about 36J° N. lat.). From the junc-

tion of the river of Kunduz with the Amu Deria the latter

liver maintains a generally north-west direction till it loses

itself in the sea or lake called Aral. The junction of the

rivers is placed by Lieut. Wood about 37° N. lat. and 68*°

E. long. ; the mouths of the Amu Deria are placed by
Zimmermann, from numerous but not very specific routes,

about 43J°N. lat. and from 56° to 57° E. long. Below
the junction of the Kunduz the Amu receives no affluents

of any magnitude ; the rivers of Kulm, Balk, Herat, and Me-
shea, Kurshi and Bokhara, are either absorbed by the dry

desert or by canals of irrigation before they can reach it.

Wood forded the Amu at Jan-Kila, a short way above its

junction with the Kokcha. The stream was here divided into

three channels. The northern channel was 200 yards wide
and had a velocity of 4 miles an hour ; the centre one was
about half the breadth, with a current of about 3 miles;

the water of the southern channel was almost stagnant. A
man on foot could not have forded the river here ; and
fewer than three horses abreast could with difficulty stem
the current. At the ferry between Balkh and Kurshi,

Burnes found the Amu about 800 yards across, with an ave-

rage depth of 20 feet, and a current of3$ miles an hour. At
Charjui, on the road from Bokhara to Meshed, he found
the river 650 yards broad, and in some places 25 and 29
feet. deep. Dr. Lord has stated that the elevation of
Kunduz (nearly the same as that of Hazrat Imam) is 498
feet above the sea ; and a barometrical levelling by Rus-
sian officers, in the winter of 1825, gives the height of
lake Aral above the Caspian 117 feet, and consequently its

height above the Black Sea, according to the trigonome-
trical levelling of Fuss, Savich, and Sabler, 33 feet. From
the banks of the Amu to the Elborz on the south-west, and
to the snowy mountains east of Kurshi on the east, extends
an immense plain, the elevation of which, towards its

southern extremity, is at Balkh 1718 feet above the level

of the sea, and at Khulm 1437. At Bokhara its elevation
is 1201. The elevation of Meshed, as deduced by Fraser,
from the boiling-point of water (2052 feet), would lead to
the inference that Sherrukhs and the ford on the Murghab,
between the Amu and Meshed on the road from Bokhara,
are at least as much elevated above the sea as the latter
city. The northern boundary of this plain is formed by a
ridice of high broken ground north of Bokhara, which ex-
tends from the eastern mountains to the Amu above
Khiva; west of the Amu it is bounded to the north by
the Aral and by the abrupt termination of the Ust-urt,

a high table-land rising precipitously from the banks
of the Aral and the Caspian, to an average level of nearly
COO feet above the latter, occupying the whole breadth
of 1.38 miles between the seas, and extending south
of the southern termination of the Aral, almost to the
41st degree of N. lat. Between the termination of the
l'st-urt and the route pursued by Burnes from Bokhara to
Meshed (between 37" and 39° N. lat.) we have literally no
information respecting the plain east of the Amu ; but the
height of the shores of the Caspian, at the bay of Balkhan,
the height of the ridge of hills crossed by Muraviev on his
way from the Balkan to Khiva, the apparent rise of the
ground eastwards along Lieutenant Conolly's route, and
ihe fall of the water in the lower Attreck, all point to the
nference that the central plain maintains a considerable
elevation from Sherrukhs to the base ot the Ust-urt, that
the maximum depression of the level of the basin of the
Caspian extends a very little way to the eastward, and that
.here is no reason to believe that the Amu ever did or

could send a branch to the Caspian since the sv.r&ce ai

our globe assumed its present configuration.

In describing the superficial form of the wide tract « i-

tending from the shores of the Atal to the Caspian, ani

the Russian and Chinese frontiers, better known a* lk»

Steppe of the Kirghiz, we begin at the Russian Ironhrr.

From Orsk to Uralsk (from 58$° to 514° E. Jong. „ abous

the 51st parallel of latitude, the course of the Ural river *
nearly east and west, and in that distance its bed sink*

from an elevation of 582 feet to one of about 3U0 fart

above the level of the sea. From Orsk to Guriev, near tfee

Caspian (47° 6' N. lat.), the direction of the Ural u near!)

south, and in this part of its course the river sinks, to «i

elevation of 140 feet above the sea at Kalmukovafa, and U
nearly 82 feet below it at Guriev. The steppe on th*

south bank of the Ural, between Orsk and Uralsk, appran
to rise immediately to an average elevation of 500 to Nu>

feet. Mount Airuk, 224 miles south-east of Orenburg, thr

highest summit of the Mongojar hills, rises 800 to Hu>
feet above the level of the steppe. From this culminatis^
point the ground slopes, still in a south-east direction, cnt-

dually down to the level of the Aral, a distance of Jul

miles. To the south-west the ground sinks gradually id

the level of the Ust-urt, which appears to be a prolaon-
tion of this comparatively elevated land. The Embo.
which flows south-west to the Caspian, the Uil, which flov

.

west till it is lost in the sands east of the Lower Ural, ihr

Khobda and Ilek, which flow to the north of west, tixi

after uniting their streams fall into the Ural midway be-

tween Uralsk and Orenburg, and the Or, which flowing to

the east of north joins the Ural at Orsk, all rise on the tiiic

of Mount Airuk. The eastern base of the Mongojar rmr.j*

is washed by the Irghiz, which, rising in an undulatiii;

plain south of the sources of the Tobot, nearly in lat. 51 .

flows to the south and loses itself in a chain of lakes c*l)<-i

Ak-sakal, about 60 miles north-east ofthe north-eastern cor-

ner of lake Aral. From the sources of the Irghiz and Tol-o!.

about 60° E. long., to those of the Tnrghai. about 3° to tit

eastward, there extends a plain considerably elevated abov
the level of the ocean, but considerably depressed Uek>*
the hilly countries to the east and west of it, covered with

a multitude of salt lakes, and sending its waters southwin.
to lake Ak-sakal, northward to the Tobol and Ishitn, butt-,

affluents of the Irtish. The numerous streams which uruv
to form the Turgai rise about C4° E. long., over a rang« d
country extending from about 49° to 52° N. lat., and convert-
ing into one main stream flow westwards to the Ulkiak. whacL

coining from the north joins the Irghiz near its termina-
tion in Ak-sakal. The course of the upper rivulets of tor

Turgai appears to form the western termination of a b*lt el

high land which extends in a north-western direction,
parallel to the course of the Irtish, between Ust-Bukhtax-
minsk and Omsk, from the high lands between the Ncr-
Saisan and Tarbagatai, about 85° E. long., to the meridun
of 64° E. long. From its outlying hills on the north, abod
100 miles from the banks of the Irtish, to its southern bate,
this high land must have a horizontal breadth of near!)
180 miles. Its central ridges reach an estimated elevaUim
of at least 5000 to 6000 feet above the sea. To the north
it sends out the Ishim, which joins the Irtish, the Nnra
(south-west of the Ishim), the Selenta, Ulenta, Chanderh.
and other rivers (east of that river) which lose themselves in
the steppe lakes before they reach the Irtish. To the soufe
this high land sends forth the Ainguz, the Jurgutu. and
some other rivers which fall into the lake Balkash on the
Chinese frontier ; and the Sari-su (its sources appear to be
about 47° N. lat. and 72° E. long.) and the Kongur i',

sources appear to be about 49° N. lat. and 65° E. long.

,

which meet about 47° N. lat. and 67° E. long., and from
their point of junction flow south-west till they are lost m
brackish lakes about 40 and 50 miles from the Sir-Dtra
(about 45J° N. lat. and 66° E. long.). The Tshui, which i»

believed to issue from lake Issi-kol, at the northern bat oi
the Thian-Shan range, about 42° N. lat. and 81° E- locj;

.

flows in a north-west direction till it is lost in a salt lake a
little to the south of that which receives the united streanit
ofthe Kongur and Sari-su. The hills south of Issi-kol extend
westward from the meridian of that lake to the Sir-Deru.
about 69° E. long. In this longitude their northern ba»»
is about 46 miles south of the Tshui, and their horizontal
breadth about 54 miles, fhe Sir-Deria flows at their southern
base to 69° E. long., then turns and flows past their termi-
nation to the north till it reaches within a degree of kh-
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i-.ule of the lakes in which the Tshui terminates; hence
it bends away to the west and flows to lake Aral in 61°

K. lonff. The apex of the delta of the Sir-Deria ia not
K-ss than .V to the i-ast of the shores of the Aral ; the most
northerly brunch joins that lake not far from its north-east
a-n^le, about 48' N. lat., and the most southerly near its

south-cast angle, about 43}° N. lat. The mountains which
intervene between the upper valley of the Sir-Deria and
t tie valley of Samarcand, and the hills which extend from
1 heir western termination to the Amu, form the extreme
southern boundary of the Kirghiz Steppe, between 42" and

N. lat. The watercourses of the tract west of lake
Aral show that there is a general slope from the high lands
•n which the Kongur and Sari-su have their sources on the

north, and from the mountain-ranges south of lake Issi-kcl

on the south, towards the centre of the plain which lies

between them ; and that the central depression of this

plain has a general slope from the level of lake Balkash to

the Aral. Humboldt estimates the elevation of lake Bal-
kash as not more than 800 feet above the ocean, but as this

t-stimate was made at the time when very exaggerated
notions were entertained of the depression of the Caspian,
perhaps 1000 feet will be nearer the truth. The Aral, it

has been seen, is probably about 33 feet above the level of

the Black Sea.

Very little is known of that extensive range of country
which lies east of the great elevation of Pamir, and has
Keen called by recent geographers Chinese Turkistan.

The Thian-shan extends along its northern side, from the

junction of the range with Pamir to its junction with the
high desert plain of the Gobi—from the meridian of 71°

or 72° E. long, to that of 89°, and the high land of Tibet
along its southern side. Lop-Nor appears to form its

eastern boundary. The accounts of travellers seem to es-

tablish that both Kashgar and Yarkand stand on a plain

much depressed below the level of the highlands to the

north, south, and west of them. Kashgar, according to

Hallerstein, is in 39° 25' N. lat. and 73° 56' E. long.

;

Yarkand in 38° W N. lat. and 76° 18' E. long. A river

flows past Kashgar, formed by two streams, one of which
comes from the pass of Karakorum on the road to Ladak

;

the other from a range of hills at the east end of Sir-i-kol.

A river flows past Yarkand, formed by the junction of two
streams, one of which comes from the Terek pass, on the
road to Kokand ; the other from a lake on the high plain
of Pamir, situated between the Terek pass and Sir-i-kol.

Ushi is situated among the hills at the base of the Thian-
shan, in 41° 3' N. lat. and 78° E. long. ; Khotan, at the
base of the high land of Tibet, about 37° N. lat. and 80°

E. long. The rivers of Yarkand and Kashgar unite about
40° N. lat. and 80° E. long., and receive near their junc-
tion rivers from Ushi and Khotan. The united stream
flows eastward to the Lop-Nor (41° N. lat., 89° E. long.),

receiving on the way affluents on its north bank from
Kutche (41° 37' N. lat., 82° 50' E long.), and from Kha-
rashar (42° 10' N. lat., 87° 1C E. long.). Almost all that

is known of the structure of this region is inference from
the direction of its watercourses. The river formed by
the union of the rivers of Khotan, Yarkand, Kashgar, and
I 'shi, flows close to t he hills at the base of Thian-shan. East
of Khotan the country is represented as a sand-waste, and
the same account is given of the country east of Lop-Nor.
It would appear from these statements that the river flows

in a comparatively deep valley between the mountain-
range of Thian-shan and an extension to the south-west of
the high desert plain of the Gobi. The accounts of the

.lesuits appear to imply that the country between Lop-
Nor and the upper Hoang-ho attains to a considerable ele-

vation.

A region of the earth's surface which extends from
r»2° to 89° E. long., and from near 36° to 55° N. lat., and
which varies from an elevation of more than 18,000

feet above the level of the sea to about 82 feet be-

low it, must necessarily present a great variety of climate

and geological structure, and, in consequence of that va-

riety, an equal diversity of vegetable and animal life. So
small a portion cf this region has however been hitherto

accessible to scientific research, and the investigations of

the few scientific travellers who have visited it nave been
distracted by so many impediments, that our information

on these points is meagre in the extreme.

The passes of the great mountain-range south of Tur-

ku'an appear to have generally a slaty structure. On the

upper Kokcha, Wood found unstratified black and white
limestone, in which is a deposit of lapis-lazuli. Lower
down the stream the rock was highly ferruginous, and in

some places consisting solely of an iron-ore ; and .still far-

ther down thick masses of conglomerate rested on thin
horizontal strata of sandstone. On the Amu, rather to the
west of north from where these rocks were observed, arc
the ruby-mines ; the description of the natives led Wood
to infer that the rubies occur either in a limestone rock
or in a red sandstone with a magnesian cement. Eastward
of these points we only know from the report of Mir Izzct

Ullah that there are cfeposits of oriental jade north of the
Karakorum pass. The rocks on the Khulm river, and gene-
rally behind Balkh, are sandstone and limestone. The hills

which Burnes saw at a distance from Kurshi resembled in

outline a trap formation, from which it must not be inferred

that they are trap. At the western termination of the
mountain-range north of Bokhara, the prevailing rocks
are hornblende, siliceous schist, and greenstone. A bad
kind of turquoises is found in this range to the west.
Mir Izzet Ullah, on his route from Kashgar to Kokand,
found that coal was sufficiently abundant to be used by
the natives as fuel. The hills which separate the oasis

of Bokhara on the north from the sandy tract south of the
Sir-deria are greenstone. In the high land described
above as south of the Irtish and parallel to its course,

greenstone appears to be the prevailing rock ; but isolated

hills of granite, generally red, are frequent. Immense
quantities of gypsum occureast of theTurgai. Rich deposits

of copper, lead, and precious stones called by some copper-
emeralds, occur at the west termination of this high land.

The prevailing rock at Mount Airuk is greenstone ; occa-
sionally a kind of brown puddingstone impregnated with
iron appears. Towards the upper Ural, red sandstone,
lying on the Ilek, and in some other places, under beds ol

marl, predominates. The prevailing stone from Mount
Airuk to the north bank of the Sir-deria and to the termina-
tion of the Ust-urt is a calcareous tuff. The immense plain

between the Pamir and the Elborz, that to the east of lake-

Aral between the termination of Pamir and the high land
south of the Irtish, that which lies south of the Russian
frontier from the source of the Ural to the Irtish, and com-
municates with the plain east of the Aral by the depression
between the Ural and the high land south of the Irtish,

have all a surface alternating from clay to sand. The
Kirghiz steppes abound with salt lakes, and the greater part

of them is covered with deposits of muriate or sulphate ot

soda. A large subterranean deposit of salt occurs in the

valley of the Ilek. There are numerous salt lakes on the west
bank of the lower Ural, of which the Indersko lake, nearly

opposite to Kalmukova, is the most celebrated.

The thermometer (Fahr.) ranged at Jerm on the upper
Kokcha, in the month of January, 1838, from 48° to 10°.

The line of perpetual snow in the neighbourhood of Sir-i-

kol appears to be above 17,000 feet. In Wakhan on the

Amu (8000 to 10,000 feet above the sea) the seed-time is

in April, the harvest in July. During winter and spring

a strong wind blows steadily down the valley from the

north-east, which is unfavourable to vegetation. On the

6th of April, 1838, not a leaf of the mulberry-trees was
open at Khulm ; the plum-trees had blossomed at Kunduz
a month earlier. The harvest at Balkh is fifty davs later

than at Peshawur, and it is a fortnight later at Bokhara
than at Balkh. Between Balkh and Bokhara, Burnes ob-

served (17th to 27th June, 1831) that the thermometer rose

to 103° in the day and fell to 60° at night. Meyendoi f

mentions that the fruit-trees begin to blossom at Bokhara
about the middle of February ; that there are heavy rains

in March ; that the summer heat is overwhelming ; that

there are two or three weeks of heavy rains in October
;

that in January the ice is sometimes three or four inches

in thickness, and the snow sometimes lies fifteen days.

The prevailing wind during the whole time he remained in

the valley of the Oxus was from the north. Between As-

trabad and a point in the desert 200 miles to the north,

Conolly found the thermometer range (April 26 to May 19)

from 76° to 80° in the shade at noon. He was informed

that the communication between Khiva and the Caspian

was interrupted in summer by the great heats. Snow lies

on the Ust-Urt in the winter ; the Aral is frozen so that the

Kirghiz can pass on the ice from the mouths of the Sir-

deria to the mouths of the Amu. The Amu too is some-

times frozen as high up as Charjui (west of Bokhara), so
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that caravans can cross on the ice. Along the Russian
frontier the weather is more inclement than the latitude

and elevation of the country would lead one to expect.
The most violent storms come from the north-west.

Between Kunduz and Sir-i-kol, at an elevation of from
8000 to 10,000 feet above the sea, a kind of dwarf fir

occurs in the valleys. The same dwarf fir appears to have
been seen by Mir Izzet Ullah, between Kashgar and
Kokand. From 10,000 to 12,000 feet the red willow and
white poplar are met with. Fruit-bearing trees of the
plum genus are found at Langer Kish, 10,800 feet above
the sea. Above 12,000 feet the red willow alone occurs,

but that hardy plant flourishes as high up as Sir-i-kol.

Groves oftolerably-sized firs occur in the ravines of the

Khulm river, south of Kunduz ; but there are no timber-
trees on the Hindu Kush. The asafcetida plant and the furze

of Tartary are the characteristic plants of the mountains
south of Balkh. The grass on the pastures around the
Sir-i-kol, and on the high lands west of that lake and
south of the Amu, is in general very luxuriant. A little

wheat is raised in Wakhan. Large quantities of wheat and
other grains are reared round Hazret Imam and Kunduz

;

and apricots, plums, and other fruits in great abundance
and of excellent quality at Kunduz, Kulm, and Balkh.
The almond and pistachio nut are natives of the secondary
ranges on the north face of the Hindu Kush. The great
plain on both sides of the Amu is in most places a barren

waste, or thinly covered with straggling furze. Wherever
there is water, however, its clay soil is easily rendered fer-

tile by irrigation. In the oases of Khulm, Balkh, Serrukhs,

Mcrve, Kurshi, Bokhara, and Khiva, and on the banks of
the Gurgan, most kinds of fruit, vegetables, and grain are

brought to perfection. The traces of antient culture in

the delta of the Sir, and on the banks of the Turgai, Nura,
and Ishim, show that they too must have been fertile when
inhabited by a settled and industrious race. The mouths
of the rivers which fall into the Caspian and Aral, and the
borders of the salt lakes in the Kirghiz steppe, which
receive considerable rivers, are choked up with gigantic
reeds and other aquatic plants. The characteristic plant
of these steppes is the saclisaul. It is found north of the
Mongojar range, but stunted and in small quantities. It

abounds on the Ust-urt and in the delta of the Sir-devia.

In the sands it is a shrub, in clayey soils it assumes the
appearance of a tree. It is a dry desert plant, but in-
valuable to the wanderers of the steppe on account of
the slowness with which it consumes, and the length of
time which it remains burning. On the upper Ishim there
is a considerable extent of forest land.

The most important animal on the highlands of Pamir
is the yak, or kash-gow, a diminutive species of the ox. It is

to the inhabitants of Tibet and Pamir what the rein-deer is

to the Laplander. The gigantic argali, or mountain-sheep,
and the markhor, a large species of goat, are also abun-
dant in the high reckons. The only other quadrupeds met
by Lieutenant Wood at the sources of the Amu were
wolves, foxes, and hares. He saw only one bird there, ' a
fine black eagle, which came sailing over the mountain,
flapping his wings as if they were too heavy for his body.'
Kagles are numerous among the inferior ranges; large
flocks of the hooded crow frequent the hills in summer,
and come down to the plains about Kunduz in winter. The
hjuse-sparrows arc numerous in Kunduz and Talikhan.
I^arge flocks of partridges are found on the plains of the
Amu and among the mountains at least as high as Jerm.
Deer frequent the jungle on the river about Hazrat Imam,
and antelopes roam in large flocks over the plain of the
Amu. The pheasant appears to be indigenous in these
regions. In the northern parts of the Kirghiz steppe, the
saiirn, a kind of antelope, is the most remarkable animal

;

a species of small eayle, called berkut, which is trained for
the chase and much esteemed, frequents the north-west
region. The steppe would seem to be the native country
of the muridse, which are found there in almost every pos-
sible variety. The wild-bear inhabits the reedy margins
of the lakes and rivers ; and a tiger, supposed to be the
same as that of Bengal, frequents the delta of the Sir-
deria. The amphibia of the steppes are characterised by
dry, warty, and sometimes almost thorny skins, by large
heads and bellies. The Upper Turgai swarms with snakes,
many of them of a white colour. There is an astonish-
ing quantity of water-snakes in the lower delta of the
Ural. The naturalist to Meyendorf s expedition found a

small species of boa on the road between Orenburg and

Bokhara.
In Turkistan, the predominant race, as its name implies, n

the Turk. The Kirghiz, properly so called, inhabit the lar*

table-land of Pamir and its bordering mountain* and val-

leys. They are nomades, and have a bad reputation er*c
in that region for their thieving propensities. Tbey art t

people of low stature, with Mongolian countenance
though speaking a Turkish dialect, which differ* htt't

from that of the Uzbeks of Kunduz. The tribes calM
Kirghiz by the Russians, who roam the steppe* from thi

north declivity of Pamir and southern shore of the Aral to

the Russian frontier, and from the Caspian to the Chnw«r
frontier, are divided into the three great hordes. That
which ranges the country on the south-east acknovlecUra
the designation Kirghiz, and appears to resemble ru mo*
respects the highlanders of Pamir. The horde on ibt

Siberian frontier and that which roams from the Ural man
to the Ust-urt affect the name of Kassak (Cossack). Th»
men ofthe Middle Horde have less of the Mongolian features

than the Kirghiz, and those of the Little Hordci a* it is esilH.
still less. The Turkoman tribes range the deserts uomc
the Amu and Caspian, from the Ust-urt to the frootirn U
Persia and Balkh : these tribes appear, from their lines-

ments as well as from their language, to be more free froo

any mixture of Mongol blood than those previously men-
tioned. The Turkish clans possessed of political power in

Khiva, Bokhara, Kunduz, and Kokand are called Uzbek!

:

in their lineaments they bear a considerable resemblano-
to the Kirghiz, differing from them mainly in those pec*-
liarities which distinguish a people long civilised froa
one which has scarcely emerged from savage life. A
number of tribes of alien lineage and language live inter-

mingled with the Turkish clans. The Afghans, Jews, Hindtn
and other colonists, present no uncommon feature in Asiatic

society. But the Persian Tajiks, or agricultural settlers, a»£
the Sartis, or mercantile classes of the same race, whs
preponderate in Bokhara and some other towns, are re-

markable as vestiges of an earlier population which pov
sessed the country previous to the arrival of the Turks. It

the cities west of Pamir these Persian tribes are said so u
preponderate in number, that their Turkish masters ha<»
come to use their language. In the cities east of Pbjsu:
on the other hand, the Turkish population would appev
to preponderate. The race which, under the name r<

Sian-push-Kaffirs, has engaged so much of the attention v(

travellers in Afghanistan, appear to occupy several of tht
valleys north and south of the Upper Amu. Their lan-

guage, from the scanty vocabularies that have been col-
lected, affords no corroboration to their claims of a Greens
origin ; and their blue eyes and their local position poral
to the inference that they may be relics of the race called
Usiun (and sometimes ' the white race') by the early Cbinete
historians. The predominant religion among all thn*
tribes is the Mohammedan ; but some -of the hill Kirghiz
are said still to adhere to Shamanism ; and Lieutenant
Wood, on his journey to the 8ir-i-kol, observed many
curious traces of lingering impressions from the creed pf
the Guebres.
The political divisions of Turkistan are :—1, the stepp*-

of the Kassaks and Kirghiz; 2, the plain or the Turcoman*
between the Amu and the Caspian ; 3, the territory subject
to the khan of Khiva

; 4, the territory subject to the mir
of Bokhara; 5, the territory subject to the khan of K<s
khand ; 0, the territory subject to the mir or Kunduz : and
7, the territory west of Pamir, incorporated into the Clunex
empire.

1. Levchin estimates the population of the Kirjrhir aRd
Kassaks at 400,000 tents or families : of these 75,000 br-
long to the Great Horde : they encamp on the rivers Sara-
su and Tshui, on the middle course of the Sir-deria, ai>4
around the lakes on the west side of the Chinese province «•?

Songaria. The Middle Horde numbers 165.000 tents: it*

families encamp on the streams and lakes no*th of thf
sources of the Turgai and Sara-stt. The tents of the LiltV
Horde amount to 100,000, which are scattered over the
delta of the Sir-deria and the country west of the Tama,
between the Russian frontier and the southern termination
of the Ust-urt. The auls, or groups of tents, among all these
hordes, are held together merely by the ties of a closer
relationship. Two classes are recognised by the Kirfhu
and Kassaks, the white and the black Kost (or race"): the
former comprehends the nobles, the latter the lower i
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H ie nobles exercise & slight degree of personal influence in
their respective auls ; and this, and occasional unions of

. and auls, during a longer or shorter period, for the
attainment of a common object, are the only traces of po-
tical organization among the hordes, except along the

' liinese and Russian frontiers, where an uncertain deference

ls paid to the injunctions of these governments. 2. The
Turcomans are in pretty much the same state of political

organization as the Kassaks. Their numbers have been
variously estimated, some carrying them as high as 366,000
families or tents ; but this estimate includes a number of
tribes subjected by the khans of Khiva. 3. The sway of
i tic khan of Khiva extends as far south as a station on the
Inrgab, twelve miles above Merve ; and the Turcomans

of Sherrukhs, on the road to Meshed, are in some measure
Iependcnt on him. On the west his authority appears to

be acknowledged as far as the Caspian. To the north and
- iist his direct power does not appear to pass t hi- delta of
the Amu ; but his roving predatory bands are met with at

o<> great distance from the Russian station at Mangishlak,
in the country of the Little Horde, and on the road east of
the Amu which leads from Bokhara to the Russian frontier.

The Uzbeks are the dominant tribe at Khiva : Mohammed
liahim, their present ruler, appears to hold the sceptre
k-sa in virtue of hereditary respect for his family than of
his personal energy. He encourages agriculture within his

possessions and trade to them : the predatory excursions
which he encourages are either directed against those who
have no commercial relations with his country, or, as was
the case in his last quarrel with Russia, to prevent mer-
chants seeking a new route which would lead them past .

K'hiva. The population of Khiva proper is estimated at

•'500,000 inhabitants, but the tribes reduced to a more or

less perfect degree of submission must be much more
numerous. 4. The territories of the mir of Bokhara reach
on the north to the hilly range which extends from the

mountains south of Kokand to the Amu; on the east they

appear to terminate between Samarcand and Urutuppa,
the frontier station of Kokand ; to the south and west they
include the oases of Kurshi, Balkh, and the town of Charjui,

on the west bank of the Amu. The government of Bok-
hara is at present the oldest recognised sovereignty in

Turkistan, and the only one which owes its authority to an
hereditary sentiment of respect, independent of the per-

sonal character of the ruler. In Khiva, Kokand, and Kun-
dnz it is the khan or mir who governs: in Bokhara it is

the law. The organization of the central government
diners in no material particular from that which exists in

other countries of Islam. Meyendorf estimated the popu-
lation of Bokhara at the time of his visit as 2,478,000

:

since that period several districts have been wrested from
it by the khans of Khiva and Kokand, in compensation for

which it has conquered Balkh. The present population
may be about two millions. The government of Bokhara
has a standing army of about 25,000 men. most of whom
are dispersed in garrisons along the frontier. 5. Kokand
in its present extent is a new state, composed in a great

measure of successive conquests by its present ruler. Ko-
kand extends on the north to within 45 miles of the south

bank of the Tshui : its most western station is Urutuppah.
formerly a frontier town of Bokhara : on the east it is

hounded by the Chinese frontier: and on the south all the

wandering' Kirghiz of the Pamir profess to be subjects of

the khan of Kokand. The government of this state much
resembles in its character that of Khiva: it is however
less favourably situated for participating in the gains ol the

lurcoman ana ivirgniz siave-truue anu lor levying black-

mail on caravans, and therefore less heard of. 6. Chinese

Turkistan has, since the suppression of the revolt of the

Khojas in 1760, been completely organized as a Chinese

province, under the designation of the Country of the New
Frontier. Chinese garrisons are placed in all the towns

:dong the base of the Thian-shan, in Kashgar, and Yar-
kand, and lines of pickets keep up the communication
between these principal stations. Double rows of custom-

houses are placed along the frontier of the province to

examine strangers and act as a check upon each other.

The administration of justice and the exercise of the local

wlice is left to the Uzbek authorities : the general military

and civil authority is vested in Chinese or Mantchu officers.

The public revenue is employed to defray the expenses of

t'ie- provincial administration, and any surplus is sent to

Hi. 7. The mir of Kunduz exercises an authority much

of the same kind as that exercised by the khans of Khiva
and Kokand. His dominions extend on the west to a
station nearly midway between Khulm and Balkh ; on
the south to Sykan, north of Bamian, and farther west to
the crest of Hindu-kush ; on the east to the Chinese frontier.
North of the Amu he exercises a precarious authority over
all the settlers who are so unfortunate as to live within
reach of his chupaos, or predatory incursions. The forces
of Murad Beg, the chief of Kunduz, consist chiefly of
cavalry : he can bring together on a surprisingly snort
warning 15,000 horsemen inured to predatory warfare.
He has razed every hill-fort in his country : the fastnesses
on the plain are held, with one exception, by members of
his own family. Within his own territories he is strict and
impartial in the exercise of justice, and subjugated tribes

are on the whole leniently dealt with. Besides these states,

there are at least four towns, with their adjoining territory,

in Turkistan, which may be considered independent of any
external government—Maimanu, Andkho, Shibbergan,
and Sir-i-pul. They are all situated in oases formed by
streams from the Hazareh Mountains, south of the plain of
the Oxus. The chief of Maimanu can raise 6000 horse
among his Turkoman adherents ; the chief of Sir-i-pul can
raise 1000 Uzbeks ; the chiefs of Andkho and Shibbergan
500 each. The chief of Andkho is an Afshar Turk ; the
rest are Uzbeks.

Turkistan is formed by nature to be the scene of a transit

commerce between the countries which surround it on all

sides, rather than of a trade in its own productions.
Balkh, Bokhara, and Kokand produce silk and cotton ; the
Pamir and Hindu-kush supply furs, all the oases large
quantities of fruit and grain ; metals are raised and smelted
in various localities; the steppes supply beasts of burden
and for food ; and at Kokand and Bokhara silk and cotton
stuffs are manufactured. The industry and productiveness
of Chinese Turkistan appear to be not less than those of the
western region, though the information respecting them is

more vague. StiH the prosperity of the habitaule parts of
Turkistan has from the beginning been mainly dependent
on its transit trade. The traces of former cultivation which
abound in so many places, are proofs of the extent to
which this transit trade was once carried. The present
lawless and unsettled state' of the greater part of Turkistan
is the consequence of the decline of this trade, not its

cause. These now deserted sites continued to flourish in

the times of Taiuerlan and Tshinghis-khan .GengisKhan)

;

they have become waste and desolate since the discovery
of the route by sea from Europe to India and China. There
is however still a considerable tiade carried on in these

regions, which is increasing with the extension and con-
solidation of the great empires of Russia and British India.

Bokhara, the seat of the oldest and best consolidated

government in Turkistan, is the principal centre of this

commerce. This is in part owing to its position, in part

to the favourable treatment of merchants: the duties ex-
acted upon goods entering Bokhara only amount to forty

percent.: in Kabul they are fifty, and in all surrounding
states higher. Hence the shaw ls of Kashmir sent to Persia

and Turkey pass to Meshed by the route of Bokhara, to

avoid the extravagant duties levied on them in the more
direct way by Kandahar and Herat. The Lohani traders

pass annually from Bokhara to the Indus by the way of

Kabul in the month of November, and return by the same
route in the month of May. The bankers of Shikarpor, the

great money-agents of Central and Western Asia, have

branches at Bokhara and at Astrakhan. Many i n es o:

asia, idisokiiara have become nuiunuizeu suojccts o

order to transact the business of their townsmen in that

country with more advantage. According to Meyendorf,
nine-tenths of the sales and purchases effected by the

merchants of Bokhara in Russia are transacted at the fair

of Nishnei-Novgorod, the rest at the trading towns along

the frontier. The caravans from Bokhara to Russia pro-

ceed by way of Khiva to the Lower Ural. An attempt to

introduce the practice of travelling direct by t lie east of

Lake Aral to Orenburg occasioned such hostile demon-
strations from the khan of Khiva as led to the abandon-

ment of the scheme. The trade between Bokhara and
Russia is more extensive and valuable than that from the

south of Hindu-Kush. Next in importance to the trade

with Russia is that carried on with Kashgar. A caravan

is annually dispatched by way of Kokand to that city, and

here the ' interchange of commodit'es with the Chinese
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is effected. A branch of this trade goes up the valley of

the Upper Oxus to Kashgar. A portion of the goods re-

ceived from the Indus, from China, and from Russia is

forwarded to Persia by the way of Meshed. Not the least

important part of the commerce which finds its way
through Khiva is that of Bokhara, which, as mentioned
above, is compelled to take that route. Khiva has how-
ever a commerce of its own with the Turkomans of the

Caspian, with Astrabad, and by way of Merve with Mes-
hed. Kokand is an entrepot of the trade between Bokhara
and Kashgar, but it is also visited by caravans from Petro-

palovsk, Semipolatinsk, and Ust-Kamenogorsk on the

Russian frontier. Kunduz has little trade : it lies off

the direct line of commerce from Bokhara to the Indus,

and the difficulty of the road across the high land of Pamir
makes merchants prefer the northern pass of Terek in tra-

velling between East and West Turkistan. Kashgar and
Yarkand, lying at the intersection of the great lines of
traffic which connect Russia with Tibet and Kashmir, and
China with West Turkistan and Tibet, and being moreover
situated in productive countries, are the centres of an
active and lucrative trade. Even the Kirghiz and Kassaks
of the northern steppes of Turkistan have a commerce not
altogether to be despised. Levchin says, with singular

modesty for a Russian, ' They are in their commercial
dealings with Russia for that country what the Russians
themselves are for France and England.* It is entirely a
barter trade. The Kirghiz and Kassaks exchange camels,
oxen, horses, sheep, goats, wool, hides, horns, and furs,

for manufactured goods, grain, and flour. Their principal

dealings are with the Russians and Chinese ; with the
former at Uralsk, Orenburg, Troitzk, Omsk, Semipolatinsk,
Ust-Kamenogorsk, and some intermediate frontier forts,

from the middle of June to the beginning of November

;

with the latter at Hi and Tshugutshak or Tarbagatai. They
also visit Khiva, Bokhara, Kokand, and Tashkend to ex-
change their raw material for grain and clothing; and
passing caravans keep up a petty traffic with the tribes

they meet in crossing the desert, while more adventurous
traders make the desert itself the scene of their specula-
tions. The statements of the amount and value of the
goods exchanged in Turkistan in the course of a year are
vague and conjectural ; the centres of commercial activity

and the lines of traffic can alone be indicated. But it is

evidently a busy and increasing trade ; will increase with
the prosperity and stability of the institutions of Russia,
China, British India, and (what is less to be hoped for)

Persia ; and will be the cause, not the consequence, of
introducing peace and the ascendency of law into Tur-
kistan.

The history of Turkistan may be briefly told : it is not
unimportant or uninteresting, but materials are wanting.
The hrst distant approach to a steady light thrown upon it

is m Arrian's history of Alexander's expedition. The con-
queror crossed Western Turkistan from the western termi-
nation of the Kindu-kush by the sites of Balkh, Kurshi, and
Samarcand, to the south-west curve of the Sir-deria, and
appears to have found the region at least as populous and
wealthy as at present, and occupied by a number of petty
states virtually independent. After the death of Alexander
the Grecian dynasty of Bactria appears to have ruled the
country as far north as the Aral tiH about 120 years before
the commencement of the Christian sera. [Bactria.] The
Greek power north of Hindu-kush was then subverted by
invaders from the East, to whom the convenient and un-
meaning name of Scythians has been given. Whatever
they were, the Parthian kings appear to have succeeded in
overthrowing their empire about the time of the birth of
our Saviour. The religion of the tire-worshippers, if not
previously predominant in these countries, must under the
auspices of the Parthian kings have struck deep roots
throughout the whole region now called Turkistan ; for
even at this day traces of it are everywhere to be met with.
The early historians of the Chinese remark that upon
reaching the country around Lop-Nor the Mongol tribes
are succeeded by a race with long or ' horse-like' faces.
There was, about two centuries before our tera, the frontier
of the Turk tribes to the south-east ; on the north-east they
appear to have extended to the Upper Kerlon. It is im-
possible to say whether Turkish tribes took any part in the
overthrow of the Greek dynasty in Bactria, but Moham-
medan tradition would lead to the conclusion that the he-
reditary strife between Iran and Turan dates from beyond

the Hijra. The Lop-Nor continues till the present «Say C»
south-east frontier of the Turkish race. Northwanl*ti»T
were obliged at an early period in the Christian sera t»

give place to the Mongols. In 569 the ambassadors of (h-

younger Justinian found the most powerful of the Turkish
tribes seated around the Altai, and Turkish hordes had
pushed their encampments as far west as the Cwpi-
When the Caliphs succeeded to the Persian throne, ihr •

found the frontier of Iran extendingbeyond Samarcani.
and for a time they kept it there. The conquests of th-

Mongol chiefs who overthrew the Caliphate broke down
this frontier, and opened the way to successive incursion*

of nomade hordes from the East. The first princes »!>•>

inherited the power of fshingis-khan were Moneob; tn*

the Turkish tribes would appear to have predominated ia

their armies. At least it is only upon such an asttumprti'n

that the fact can be explained of all the invaders from thr

east who permanently settled in Western Siberia atonic the

banks of trie Volga, along the north shore of the BlackSn
as far as the Danube, in Asia Minor and Armenia, so?

modern Turkistan, being either pure Turks or a misturt ••'

Turks and Mongols speaking a Turkish dialect. All tht

Turkish tribes who have played a conspicuous part it

history embraced at an early period the Mohamrocdtfi
religion ; their dialects have in consequence been more «•

less modified by an admixture of Persian and Arabic, asd

their historical traditions are those common to all Modem .

Of the tribes in Turkistan, the Kassaks, who occupy tie

north-western steppes, are probably the oldest settlers.TV
Little and Middle Hordes may be, for aught that appeant j

the contrary, the descendants of those who wandcreJ n
the same regions in the sixth century. The Great Hon*,
the mountain Kirghiz, and the Turks of Chinese Turk-UUr..

received about a hundred years ago a reinforcement trots

the Siberian Turks, who submitted to Russia in 1006, ec--

grated from its territories in the beginning of the eighteei.-?*

century, and settled among their independent brethren lr

the south. The origin of the name Turkoman is difficult tr.

ascertain. The Turkomans are the Turkish tribes who it

the eleventh and twelfth centuries crossed the Amu tini

invaded Persia ; the name is common to those who still n<-

habit Turkistan with many tribes in Persia and the Otto-

man empire. The traditions of the Osmanli dynastyW
probability to the boast of the Turkomans of the Cispiis

desert, that the sultans of Constantinople are descendant
of their ancestors. The Uzbeks are a mixture of the de-

scendants of the Uigur and Naiman, Turkish tribes »to>

originally inhabited the country from the north-east of Ley
Nor to Kashgar, and from Ushi to Khotan, and who figu->

in the annals of China. They crossed the Sir-deria in tN
beginning of the sixteenth century, and spread terror »>•.

desolation wherever they came. They are at present mas-
ters in Kunduz, Kokand, Bokhara, Khiva, and the oast* t><

the west of Balkh. In the seats of an anticnt civiliution
such as Bokhara and others, we find the Turks of Turki.'u.
raised to the average level of Mohammedan civilixatio*

the nomade tribes appear to be much in the same sUtr

that their ancestors were at the time when history fir-

t

takes notice of them.
(Moorcroft's Travel* in the Himalayan Prorinces. Us.

Burnes' Journey to Bokhara; Wood's Journey t-> i*-

Purees of the Oxus ; Conolly's Journey to India ; Frs>er •

Journey in Khorasan ; Meyendorf, 1'in/age ifOremlrurz
d Bockhara ; Muraviev, I'oyage d K/iira ; Levchin. /* -

scription des Hordes et drs S/eppes des Kirghis-Ka^skt .

Klaproth's Asia Polyglotta ; Nazarov and Mir-Ixwt I'ljfi.

in Klaproth's Magasin Asiatique ; Zimmerman, Memoir ci
the Countries about the Caspian and Ural Seas : Maflls.

Hisloire Ginerale de la Chine; Humboldt. Fraz**''>
Asiatiques ; Ledebour, Reise durch das Altai Ge^ir,;-

.

Falk, Beytrage zur Topographie des Russisch'n Reir>>i

Rytschkow's Tagebuch seiner Reise in der Kirgackm-
acftshen Steppe, Busching, vol. viii.)

TURKOMANS. [Turkey; Turkistan.]
TURKS. [Turkky.]
TURMERIC ROOT. [Curcuma.]
TURNBULL'S BLUE. Ferricyanide of Jron.—V t*

fessor Graham's account of this variety of Prussian bh.-
nearly as follows:—It is formed by adding ferriivaniJ'
of potassium (red prussiate of potash ) to a proteial! U
iron. It results from the substitution of three cqm\»-
lents of iron for three equivalents of potassium. T)<r
same blue precipitate may be obtained by adding U
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i protosalt of iron a mixture of yellow prussiate of pot-
ash, chloride of soda, and hydrochloric acid. The tint of
this blue it lighter and more delicate than that of Prussian
blue. It is occasionally used by the calico-printer, who
mixes it with perchloride of tin, and prints the mixture,
which ia in a great measure soluble, upon Turkey red
cloth, raiting the blue colour afterwards by passing the
cloth through a solution of chloride of lime, containing an
excess of ume. The chief object of this operation is to
discharge the red and produce white patterns, where tar-

taric acid is printed upon the cloth, but it has also the
effect incidentally of precipitating the blue pigment and
peroxide of tin together on the cloth, by neutralising the
chlorine of the perchloride of tin. This blue is believed
to resist the action of alkalis longer than ordinary Prussian
blue.

TURNE'BUS, ADRIAN, one of the most celebrated
French scholars of the sixteenth century. His French name
was Tourneboeuf, and some writers, as Dempster and
Mackenzie, have maintained that this is only a French
translation of the English name Turnbull, and that Turne-
bus was the son of a Scotchman who had settled in Nor-
mandy. The common account however is that he was bom
in 1512, at Les Andelys in Normandy, and in his eleventh
year he was sent to Paris to be educated. His uncommon
talents, combined with his indefatigable diligence, soon
raised him above all his fellow-students, and he is said on
many occasions to have shown more knowledge than his

masters. After the completion of his studies he was for

some time engaged in teaching the antient languages at

Toulouse, until in 1547 he was appointed professor of Greek
at Paris, whither his name and that of A. Muretus at-

tracted students from all parts of Europe. In 1552 he un-

dertook in conjunction with William Morel the manage-
ment of the Royal Printing Establishment of Paris for

Greek books, but after the lapse of three years he resigned

t his office for that of Royal Professor. Notwithstanding
the many brilliant offers that were made to him in several

foreign countries, he remained at Paris until his death, on
the 12th of June, 1565.

Seldom has a scholar in his lifetime enjoyed such a uni-

versal and fruly European reputation as Turnelms. He
was a man of a diffident, modest, and very amiable cha-
racter, and no one who knew him could help becoming
attached to him. Henry Stephens is reported to have
said: 'Turnebus pleases everybody because he does not

please himself.' In his learned controversies however
with Ramus and Bodinius, he is sometimes as severe as he
was naturally gentle. As a scholar he was not inferior to

any of his contemporaries : even on the day of his marriage
he could not abstain from devoting a few hours to his stu-

dies. His works consist of philological dissertations, some
of which are polemical, critical commentaries on various

antient authors, and translations of Greek writers into

Latin. His criticisms are generally masterly, but, like roost

/jreat critics, he was too fond of making conjectural emen-
dations. His Latin translations are among the most elegant

and correct that have been made. His Greek translation

of Cicero's essay 'De Fato' is a proof of his thorough
knowledge of the Greek language. Most of his works, all

of which appeared separately and at different times, were
collected and published after his death by his second son,

Stephen Turnebus, under the title, ' Adriant Turnebi
Opera,' Strassburg, 1600, 3 vols. fol. Besides the works
contained in this collection, he wrote several others, the

best of which are his ' Adversaria,' consisting of 3 vols.

4to., the third of which was edited after his death by his

son Adrian Turnebus. The first edition of the first two
volumes appeared at Paris in 1564. It was several times

reprinted, Dut the best edition is that of 1599, fol.

(Niceron, Mfmoires, vol. 39 ;
Teissier, Eloges des Sa-

rcitis; compare Mackenzie, Scotch Writers; Saxius, Ono-
mast.)
TURNER, WILLIAM, a physician, naturalist, and

divine, was born at Morpeth in Northumberland, about the

year 1"20. He studied at Cambridge, and having taken a

very decided part in the great religious questions that were

discussed, he made himself obnoxious to the dominant

party, and was thrown into prison. After his release from

irison he resided on the Continent till the death of Henry
/III., when, he teturned to his own country. His studies

at Cambridge had been more particularly directed to

physic and divinity, but on the Continent he became ac-

P. C, No. 1604.

quainted with Conrad Gesner at Zurich and Luc Glibi
at Bologna, and acquired a taste for natural history.
During the reign of Edward VI. he was made physician
to the protector Somerset, and was afterwards made a pre-
bendary of York, dean of Wells, and a canon of Windsor.
He was however again obliged to fly to the Continent on
the accession of Mary, where he remained till the reign of
Elizabeth, when he again returned, and was presented with
all his original benefices.

Turner is said to have published several works on bo-
tany, but his greatest work on this subject, and that on
which his reputation as a botanist rests, is his 'Herbal!,'
the first book of which was published in black letter,

small folio, with wood cuts, in London, in 1551. A
second book was published at Cologne in 1562, and the
whole work was republished at the same place in 1568.
This work is arranged alphabetically, and contains much
laborious research and acute criticism with regard to the
plants then known. Although he appears to have col-
lected plants himself, he has described but few new ones
in this work. The medical properties of the plants are
treated of, especially those which were unknown to the
antients. Subjoined to this book is one on baths, in which
the author speaks of the properties of various medicinal
springs in England, Germany, and Italy. His other writ-

ings connected with medicine were, a work on the wines
used in England, and another on the properties of treacle.

In 1544 Dr. Turner published at Cologne a small octavo
volume on the birds made mention of by Pliny and Aris-
totle, entitled 'Avium pr:ecipuarum, quarum apud Pli-

nium et Aristotelera mentio est, Historia.' In Gesner's
great work, the ' Historia Animalium,' there is an account
of the British fishes by Dr. Turner. These works afford

abundant evidence of nis powers as a sound critic and ac-
curate observer in the science of zoology.

Dr. Turner published several works on controversial di-

vinity ; also a collation of the translation of the Bible into

English, with the Hebrew, Greek, and Latin copies. He
also translated several works on science and divinity from
the Latin into English.

His fondness for plants led him to their cultivation, and
he had botanic gardens at Wells and Kew. He died July

7, 1568, leaving a large family. Turner was one of the
earliest pioneers of natural science in Great Britain, and
had it not been for the stormy period in which he lived,

and the shortness of his life, he evidently possessed a ge-
nius that could have placed its possessor foremost in thf

ranks of the cultivators of natural history.

TURNER, SAMUEL, author of 'An Account of an
Embassy to Tibet,' was a native of Gloucestershire, and
born about the year 1759. Having entered the service of
the East India Company, he gained the confidence of

Warren Hastings, and was sent by him on a congratula-

tory mission to the new Dalai Lama in 1783. In 1792
Turner distinguished himself at the siege of Seringapatam,
and was subsequently sent ambassador to the sultan of My-
sore. He returned to England soon afterwards with a lartje

fortune. He was seized with apoplexy on the night of the

21st of December, 1801, in an obscure street in London,
and, having no papers about him to intimate his name or

place of abode, was carried to the workhouse in Holborn.
When discovered by his friends, it was deemed unsafe to

remove him. and he died in the workhouse on the 2nd of

January, 1802, in his 43rd year. Turner was a Fellow of

the Royal Society, and a member of the Asiatic Society of

Bengal. Besides the account of his embassy to Tibet,, which
is still a standard work (published in 1800), he contributed

to the 'Transactions' of the Asiatic Society an account of

his interview with the Teshoo Lama, and an account of

Poorungecr's (a native priest in the employment of the

Company) journey to Tibet in 1785, both in vol. i. ; and an
account of the Yak of Tartary, in vol. iv. The account of

his interview with the Teshoo Lama was reprinted as a
small pamphlet at Oxford in 1798. The account of the

embassy was translated into French by J. Castera, and into

German by M. C. Sprengel.

TURNER'S YELLOW. Cassel Yellow: Patent Yel-

low.—This is an oxichloride of lead, which may be pre-

pared by different processes: when litharge, or the prot-

oxide of lead, is acted upon by a solution of common
salt, there are formed soda, which remains dissolved, and

a white compound, which is hydrated oxichloride of lead
;

and this, when heated, loses water, becomes of a yellow
' Vot.XXV.-3H
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colour, and is the compound required. It is composed
nearly of one part of chloride and nine parts of oxide of

lead: it may also be obtained by heating chloride and
oxide of lead together in the requisite proportions, or by
heating a mixture of one part of hydrochlorate of ammo-
nia with ten parts of protoxide of lead. In fusing these

compounds it is requisite to be extremely careful to avoid

any admixture of carbonaceous or combustible matter, as

that would reduce a portion of the oxide of lead to its

metallic state, which would injure the colour of the pro-
duct.
TURNERA. [Turneracex.]
TURNERA'CE the name of a natural order of plants,

belonging to Lindley's parietose group of polypetalous
Exogens. It possesses an inferior calyx, often coloured,
having 5 equal lobes imbricated in aestivation ; 5 petals,

which are inserted into the tube of the calyx, equal
and twisted in aestivation ; 5 stamens, which are also

inserted into the calyx below the point of inser-

tion of the petals, with which they alternate with ob-
long 2-celled anthers ; a superior ovary l-celled with 3
parietal placenta?, indefinite ovules, 3 or C styles, which
cohere more or less together ; a 3-vaIved capsule, the
valves bearing the placenta; in the middle, and opening from
about as far as the middle of the capsule ; seeds with a re-

ticulated testa and a membranous aril, and a slightly-curved
embryo lying in the midst of fleshy albumen, and having
the radicle turned towards the hilum. This order has only
two genera ; all the species are herbaceous plants, in some
instances having a tendency to become shrubby. Some-
times the whole plant is covered wiih pubescence ; but it

has not, like that of allied .orders, any stinging property.
The leaves are alternate and simple, without stipules, and
occasionally have 2 glands at the apex of the petiole.
The petals arc generally of a yellow colour, and some-
times blue. The flowers are axillary and solitary. The
pedicel is either free >r coheres to the petiole ; is articu-
late, and furnished with two bracteje at its base.

1. cuttinir, ahowiii!; aiillarv solitary flowers: 2. lection of flower, with
ovary, ,tyl,., arid multili.l stiin:a i S, irrtion of rap. tile; 4, vi)\» » illi i>»-
n«tr.il pl i.-eutn.

; 5. wl with reticulated testa and aril.

The affinities of this order are with Fnurquicraceap, Cis-
taceie, Malvaceae, Loasaeea;. and Passifloraccie, especially
w ith the two last. The species of this order are exclusively
natives of the West Indies and South America.
The genus Turnera, which is the tvpe of the order,

was named in honour of Dr. Turner. [Turner, William.]
It is known by possessing a calyx tubercular!)- funnel-
shaped ; 3 simple styles, which are elefl at the apex into
a number of stigmas, and a capsule opening from the
apex to the middle. Don, in his edition of Mi' lei's

'Dictionary,' enumerates 49 species of Turnera, all of which
are (bund in South America and the West Indian Islands.

One of the species, the T. trioniflora. the Ketmia-floweoni
Turnera, was once stated to have grown in Japan, but 1Ua
wants confirmation. None of the species are used ra

medicine or the arts ; they are however frequently euh»-

vated in gardens. They are mostly small plants with in-

conspicuous flowers generally of a yellow colour, and hat-

ing very much of the habit and character of the specie* ;f

Cist U9. The annual species perfect their seeds in liiu

country, by which means they may be propagated. Tt*
seeds should be sown in a hotbed in the spring, and in

warm sheltered situations they may be planted out in an

open border, when, if the summer is dry and warm. thr\

will blossom, and ripen their seeds. Cuttings will «J»>

root freely under a hand-glass.

The genus Piriqueta, which was first made by Aubl't
who has not given the derivation of this word, has a rare-

panulate calyx ; 6 single styles or 3 bi-partite ones, wit.'i

multiplied stigmas. It has pediculate flowers, the pedicr,-

without bracts, and articulated above the middle. Thn>
are only two species, the one a native of Guiana, the oitrr

on the Orinoco.
TURNERITE, a mineral which occurs in attached rrrv

tals. Primary form an oblique rhombic prism. Cleata/e
parallel to both diagonals of the prism. Fracture coe-

choidal. Hardness 4-5 to 5'0 : readily scratches plio*plui>

of lime. Colour yellow or brownish-yellow. Lustre vi-

treous. Translucent
;
transparent. Dissolves almoat en-

tirely in hydrochloric acid. Found at Mont-Sorel. drparti-

mcnt de 1'Isere.

It has been examined by Mr. Children, who found it (

consist principally of alumina, lime, and magnesia, with » ,

small quantity of iron, and a minute portion of sU;

TURNHOUT is a flourishing manufacturing ton n in t hi

province of Antwerp, in the kingdom of Belgium, -i' i-tC

in 51° 18' N. lat. and 4" 58' E. long. It is about t>

miles east by north from Antwerp, between the I. i

Ravel and Balk. It is a well-built town, and ha- »lwv<r

13,000 inhabitants. Its chief manufacture is that i

ticking, which, on account of its durability and finene-v
j

is in much esteem in foreign countries. The inhabit

ants likewise manufacture considerable quantities •••

linen, calico, and coverlids, and have extensive bleachii.r-

grounds for linen, cotton-yarn, and wax. There are n-

merous brandy-distilleries in the town. The town wr-
formerly a lordship, which was part of the disputed c
hcritance of king William III. of England ; and was »i

judged in 1710, dv the feudal court of Brabant, to t*<

prince of Nassau, hereditary governor of Friesland ; bv t'-

convention of 1732 it was assigned to Prussia, and ced.v
by that power in 1735 to Austria, which erected it info >

i

duchy, and conferred the investiture on the count of T:-
j

ronca. In the year 1596 Prince Maurice of Nassau, r •

the head of a detachment, defeated a considerable bod*
Spaniards near this place ; and in 1789 a sanguinary ai-V:
took place between the Austrians and a body of the >Y
therlands insurgents, in which the former were defiUt 1

,

(Hassel's Handbuch ; Stein, Geographigch^Stututitrhn
Lexicon ; Cannabich, Lehrbuch.)
TURNING. In all the range of manufactures, whether

of articles of necessity, utility, or luxury-, there is no opera- ,

tion so general as turning ; it is equally applicable in H'
stages of the work, from the rudest shaping to the hiehfV
polish. The lathe by which it is performed has also this qua-
lity, that while without it the workman, to produce a regufu
figure, must labour at all parts with much care and trouble,
and in the end only partially succeed, it only requires ll>c

profile given, and the requisite figure is produced with th'
greatest accuracy. The value and principle of the lath*

Jmay be summed up in a few words : for every point market'
by the workman, it produces a circle; and it may be de-
scribed as a machine for moving the material to be wrought
in such a manner that, being fixed opposite to the tool, ant
point in the circumference will act upon the whole cirrJt •

in precisely the same way.
Pole-laihe.—This is the primitive and most simple Via!

of lathe : it consists of two upright pieces each hating i

conical iron or steel point fixed on the side opposite thf
other, the two points being exactly in a line ; one of their
uprights, or puppet-heads, as they are called, is »tatinnan :

the other can be moved along and fixed at any part of tk-
bed by a wedge beneath : the wood to be turned being rut
of the proper length, the centre ofone of its eads is prarl
against the point of the fixed puppet; the point of the

j
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other puppet is then brought against the centre of the
other end, and the puppet wedged firmly in its place : over
the lathe, and at right angles to it, is a long flexible wooden

le or lath, whence the name ' lathe ;' one end, fixed

"tjF overhead ; the other, which must be just over the end
work nearest to the left-hand puppet, has a cord or

gut attached to it, which passes once or twice round
work, and is fastened at the lower end to a treadle : the

depression of the treadle and counteraction of the pole
Mve an alternate rotatory motion to the work. The tool

is held upon the top ot a fixed piece, between the two
;ts and close to the work, called a rest, but can only

_
plied during the fall of the treadle ; and thus a great

loss of time is occasioned. On this account the pole lathe

now but little used ; it still however may be seen in the

ops of some of the Spitalftelds bobbin-turners, who work
alder and other soft woods, and require great velocity

d an easy motion. When commencing, a groove is

t to the extreme left of the work for the cord to work in

;

if it is required to use that part, the band is after-

inia shifted to a finished part.

e beginner has one great difficulty to overcome in

soft wood ; the tool requires to be held firmly yet

itly almost on the top of the work, and the superfluous

material must be shaved oft'; while the soilness of the wood
and the velocity with which it revolves cause the work to

bo easily spoilt by the least unsteadiness of hand. In other
turning the tool is held opposite or nearly opposite to the

centre of the work, and the superfluous material is scraped
away with very little comparative danger of accident.

A modification of the primitive pole-latha is used bv
watch-case makers, on account of the facility with which
it can be arrested at any point of its rotation. In the turn-

ing of watch-cases it is necessary to work close up to the

handle, or pendant ; and as the lath or pole has a constant

tendency to carry the work back from the tool, the work-
man, by regulating the pressure of his foot upon the treadle,

can do so with the greatest nicety without the danger that

attends such work in a lathe with a foot or fly wheel,

Which has a momentum in the cutting direction.

The middle of the mandril is made thick and formed
into a pulley, around which the cord is twice coiled, and
then fastened to the treadle, which moves on centres fixed

in the back ends of the feet of the lathe frame. The nose

of the mandril is tapped with a hollow screw, to receive
"« chucks upon which the work is fixed.

Some case-makers, the French in particular, make use of

a large turning-tool instead of a lathe: it consists of an
iron bar upon which slide three puppets, two to support

the mandril with its back screw, and the other the rest ; a
long steel bow worked by the left hand serves instead of

the pole ami treadle. When in use the turning-tool is held

in a vice, and can be put out of the way when not wanted

:

it works easily, costs but little, and where many workmen
are employed effects a great saving of room. Tools of

this sort, from six inches to two feet long and upwards, are

use among jewellers, goldsmiths, watch and eloek

lakers, and many other artificers ; and others without any
mandril, in whicli the work is held between two points, as

in the pole-lathe.

One of this latter sort may be converted into a very

useful lathe for small work at a trifling expense, and still

answer as a turning-tool if required. Take out the cylinder

of the puppet to the left hand, which should be movable
and fastened by a screw, and upon the end just above

the point fit a small brass pulley with three or four

oves, the largest about two inches diameter ; drill a

e in the face of the pulley, to take a steel pin about

inch long; fasten a wheel of twelve or eighteen

inches diameter at a short distance from the lathe opposite

the pulley, and connect it with the latter by means of a

catgut band ; the wheel may be turned either by hand or

by a treadle ; a carrier, such as is described afterwards,

Pi- 6, is to be fastened upon the end of the work, as in

Fig. A, and the steel pin in the pulley will cany it

round.
The ^otter's wheel is the simplest description of rotatory

lathe, /hut it diffeis from other lathes in being vertical

insieai of horizontal. C, Fig. 1, is an iron crank, upon the

lower part of which is placed a heavy foot-wheel, F ; the

lower end of the crank works upon a centre, P, fixed on

the floor; the upper in a collar, B, fastened to the work-

bench, A, and supports the tumboard or chuck, D, upon

which the clay to be worked is placed : motion is given to

the crank by means of a treadle placed at the back, and

Fig. I.

connected with the throw of the crank by a hook or rod.

For large work the wheel is provided with a winch and
bevil gear, and is turned by a boy. The clay is made up
ready for the turner in lumps each sufficient for one vessel

;

taking one of the lumps, he throws it, with force enough
to make it adhere firmly, upon the face of the tumboard,
and causing the wheel to revolve very quickly at first, he
fashions the clay to the requisite shape almost entirely

with his hands. An upright stick or rod, R, is fixed into

the bench at a little distance from the edge of the turn-

board, and upon it are fixed small pointers or guides to

show the required height of the vessel, and the place of

any hollow, rim, or moulding. The potter uses but few-

tools except scrapers to remove any pieces that adhere to

the surface in the course of turning, to give the surface of

the vessel a close and smooth texture, and fill up pores, and
also to mark any small mouldings that cannot be managed
by the fingers. When the work is finished, a piece of thin

wire is used to separate it from the tumboard.
Foot-lathe.—Fig. 2 is the front-view of a foot-lathe of

excellent construction, adapted to all ordinary work, whe-

Fig. 2.

D D

ther in metals, ivory, or wood. The body of the mandril

is made of Wrought-iron, the point and working-collar of

steel : the nose is cut with a coarse screw to carry the

chucks. The deadstock, H H, is of cast-iron, with a co-

nical steel ring let into the front puppet within which the

mandril works. A steel-pointed screw in the back of the

headstoek keeps the mandril steadily in its place. The
beds are of cast-iron, V-shaped, as it is called, shown in

the end view, Fig. 3, which also shows the manner in which

the headstoek is fitted upon and between the beds, to

which it is firmly fastened by two screws, A A, Fig. 2.

The crank, C, is of wrought-iron, supported at each end

by a screw, B, Fig. 2, 3, in the standard of the lathe. The
fly or foot wheel, F, has four or five grooves on its edge,

and gives motion to the mandril by means of a catgut

band, which connects it with the smaller part of the man-
dril pulley, P. The object of having several grooves upon
the wheel and pulley is to allow of the speed of the lathe

being regulatea according to the sort of work to be turned :

these grooves are turned of such diameters that the gut,

when in the largest groove of the foot-wheel, fits the

smallest on the pulley, and so on with the rest ; but this

arrangement only modifies what is called the quick mo-
tion, and it is frequently necessary that the mandril should

3H9
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move more slowly than the crank, for which purpose a
large pulley is placed upon the mandril, and a small one

Fig. 3.

upon the crank, and the two are connected by a band.

The ends of the band should be fastened by a hook and
eye, which is much more convenient than the splice, and
allows one band to be removed and another substituted at

pleasure. The treadle is formed of a long iron bar sus-

pended between two points at the back of the frame, D,
Fig. 2 & 3, and carries two shorter transverse bars at right

angles, passing under the throws of the crank, and being
connected with them by the hooks, E E : the front ends of
these two pieces are screwed to the treading-board, W. The
standards of the lathe are prevented from altering their

position by a rod passing close to the ground, and screwed
to each standard at Q.
The front-head, G, is of cast-iron fitted on to the beds

in the same manner as the headstock, except that, instead
of two screws beneath, it has only one in the centre,'with a
jointed lever attached, to allow of its being easily shifted

and fastened at any part of the beds. The point of the
cylinder, I, to support one end of the work, must be exactly
opposite to the centre of the mandril. There are several

methods of arranging the cylinder and its screw, but the
following is the best with which we are acquainted, and
obviates the necessity of having two cylinders, one with a
ccnical point, the other with a sunk centre, to suit different

work, as is commonly the case. The cylinder is turned
with a point at one end and a sunk centre at the other,

and accurately fitted by grinding, so that either end may
be outwards as required : a gun-metal box is fixed at the
back, and tapped to receive the screw J, which is turned
by a winch-handle, and presses the cylinder forward against
the work. K is a small screw with a binding-piece or

saddle beneath, which rests upon a flat filed on one side

of the cylinder, and prevents the latter from shaking
during turning. The rest, R, has a jointed lever binding
screw, like the front-head, and several Ts or tops to suit

different purposes, with a small screw to hold them steadily
in the socket. This completes the lathe itself, but many
adaptations are necessary before it is in order for work : of
these the principal are the chucks used to connect the
work with the lathe. The tcrctc-chuck is a circular plate
of metal with a boss at the back, tapped to screw upon
the nose of the mandril : the face is turned perfectly true,
and in the centre is a coarse conical screw to hold any
large piece of wood to be turned ; a hole being made in
the centre 'of the work, it is screwed tight up against the
face, and no further adjustment required. The hollow-chuck
is a strong circular cup of metal with perpendicular sides

:

the work is either driven into it with a mallet, or, if smaller
than the inside of the cup, held by the ends of four screws
in its rim. The drill-chuck is a strong iron chuck about
an inch in diameter, with a square hoie in the centre to
receive drills and other similar tools. In drilling, a mark
being made with a punch where the hole is to be, the work
is held against the point of the drill, and the front-head
being brought up to the back of the work, the cylinder is

pressed forward, as the drill proceeds, by turning the
screw, J. If the work is to be drilled quite through, a
guard is placed upon the cylinder with a hollow in the
centre to receive the point of the drill.

The univertal chuck is a circular disc of metal, as large
as the beds of the lathe will admit, with three narrow slits

cast in it, extending nearly from the centre to the circum-
ference : the face is turned perfectly true when on the
mandril, and the work being laid upon the face of the
chuck, is fixed to it by screws which pass through the slits,

into nuts at the back of the plate : this is an exceedingly
useful chuck, and at the same time simple and chtap.
The concentric chuck is of the same form as the last

described, and the face in like manner must be turned per-

fectly true to the mandril upon which it is to be used. In-

stead of three slits it has but two, in a straight line wit*

each other, and extending nearly the whole diameter; tW
opening of these slits is wider at the back than front, wul
they must be filed up with the greatest accuracy, thut

their sides may be perfectly straight and parallel with each
other : within these slits lies a spindle, having a bearing; in

the centre and one at each extremity, with a right-hand screw
upon one end and a corresponding left-hand screw upon the

other ; these screws move two steel studs which fit accu-

rately within the slits, and have projecting heads about aa
inch square, that move steadily and smoothly along U*
face of the chuck : the concentricity of the chuck dept?nu»

upon these heads being perfectly square and equi-duiant
from the centre : upon the heads are fitted two other sq>iart

pieces, having their sides hollowed out in curves of diffe-

rent diameters varying from two to eight or ten inches, aid
which can be placed with either of their sides towards tlx

centre, to fit the circumference of the work to be held be-

tween them.
This is an exceedingly valuable chuck, as the work can fce

placed in it without the trouble of fitting, is always per-

fectly concentric, and can be removed and replaced with-

out danger of altering its position ; but the most excellent

workmanship is required to make it accurately,, and it m
consequently very expensive.

All the chucks that we have described are adapted prin-

cipally for work which does not require supporting at both
ends, or turning in air, as the French call it. When a low
piece of wood is to be turned, a chuck is used having a
piece of steel with three points standing out upon its tact,

the centre of one end of the work is pressed against the

middle point, and the other end is supported by the cylin-

der of the front-head.

The carrier is used in metal-work for the same purpose
as the three-point chuck for wood, and perhaps no contri-

vance for connecting the work with the* mandril is in tutl

constant requisition. If the ends of the work are pointed
it is supported between the hollow end of the cylinder a
the front puppet (S, Fig. 4) and the nose of the mandril,
which is similarly shaped for the purpose : if, on the coe-

trary, the ends are hollow, the cylinder is reversed and tlx

point-chuck, Fig. 5, screwed upon the mandril. The
carrier, C, Fig. 4, is fixed upon the end of the work by iti

screw, as shown on a larger scale in the side view Fig. 6,

Fig. 4.

A
it* ii

Fig. 5.

if

Fig. 6.

and motion is given to the work by the driver H, Figt.

4 and 5, either screwed upon the nose of the mandril or at-

tached to the point-chuck. Like the concentric chuck, the
carrier allows the work to be taken out of the lathe and re-

placed without disarrangement.
Wood and ivory turners make use, principally, of box

and other wood chucks altered at the instant to suit thru
purpose : sometimes an iron ring is used to prevent it»

splitting. One chuck however requires notice, called the
split or ring-chuck, Fig. 7 : a piece of wood is tapped and

Fig. 7.

screwed on to the mandril and then turned conical : it t»

afterwards drilled down the centre to the bottom, and two
slits cut with a saw at right angles to each other, from the
point of the chuck to the nose of the mandril ; the work,
when in the chuck, is held in its place by the ring on the
outside. This chuck is very useful for finishing off until
tubes, mouth-nieces, or other work which would be split

or defaced by being forced into a common chuck, and has
besides the advantage of being concentric.

Setting the work true to the lathe in common chucks w
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ery troublesome to young turners : the proper method is

to knock the work pretty firmly into the chuck with a
mallet or hammer, the left hand pressing against the back
of the pulley to prevent the blow injuring the mandril
centre, then turn the mandril gently round with the left

hand, and tap the work at the most prominent parts until

it runs as true as the shape of the material will allow.

When greater accuracy is required, as in the case of the
wood being but just large enough, or still more when work
already turned is to be again put in the lathe, place the
rest near the front of the work, hold a piece of chalk oppo-
site the outer edge of the work, turn the lathe gently round,
and mark the parts which are prominent : at first it requires
considerable care and patience, but after a little practice it

becomes exceedingly easy. When the work gets loose in

ing, a little chalk rubbed round the inside of the chuck
generally make it hold.

tools used in turning are so various, that a deserip-

» them would fill pages, if indeed many of them
d be described at all : we shall only mention a few
commonly in use. For soft wood scarcely any are

quired besides gouges or round chisels with circular

oints, to rough out the work, varying from a quarter of an
inch to an inch and a half wide, and chisels with an oblique
t-uttiug edge, sharpened by being ground and rubbed at a
very acute angle on each side. To give the workman
power to prevent the tool dipping or trembling, the danger
of which we mentioned when describing the pole-lathe,

t he tools are set in very long handles, the ends of which
the turner holds between the upper part of his arm and his

For hard wood, ivory, and bone, similar gouges and
are used : but they are smaller, and sharpened at

less acute angle : most of the work, as in gold, silver,
" light brass-work, is performed by gravers with straight,

oblique, and curved faces, to suit different sorts or parts of

the work. These are sharpened by an angle on the under
side only, and the cutting-edge is applied nearly opposite

to the centre of the work. For inside work, drills placed
in handles are used to make the first opening, which is

afterwards enlarged by other tools of almost every conceiv-

able shape, according to the form of the work—straight,

oblique, double-angular, semicircular, curved, and hollow
;

but with this general characteristic, that the stalk is made
narrower than the cutting part of the tool, to allow of

undercutting or making the nollow within larger than the
opening through which the point of the tool is introduced.

These drills and tools are generally used with a hook held
upon the rest in the left hand, in the bend of which the
tool is placed : this allows much more freedom for the

workman's hand than if the rest were set across the work,
and does not exclude the light.

The principal tools used for turning iron are the hook-
Fig. 8. E is the cutting-edge ; the heel, H, is placed
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finiily upon the top of the rest and the tool held with both

hands, the end of the handle resting against the turner's

shoulder : this tool is admirably adapted for removing the

rough outside crust, as it combines acuteness of edge and

strength in an unusual degree. For finishing the work,

gravers of different sizes and shapes are used, similar to

those for hard wood, gold, silver, brass, and ivory, but

stronger and sharpened at a more obtuse angle.

Screw-tools are very important appendages to a lathe,

and, with the engineer, in constant use : they are filed up
with several teeth exactly the shape of the spaces between

the intended threads, and used in the following manner :

—

the piece of metal being turned to the proper size and

shape, the workman holds the tool in his right hand upon

the top of the rest ; then clasping the rest with his left

hand, he places the thumb across the tool, and gives the

point a circular motion towards the left as the work

revolves : this he repeats until a few threads are cut near

the point, which answer as guides for the next, and so on

till the screw is complete. The tool must be held firmly,

that it does not get out of the thread and so spoil the

screw ; but the pressure must be light, particularly if the
screw is of any length, or it will warp and become untrue.

To produce a left-hand screw, the thread must be begun at

the upper end, instead of the point. For inside screws the
teeth are cut on the side, instead of the front, of the tool

:

taps however are much more generally used, except where
the thread is to be cut to the bottom of a cavity, or the

screw is of unusual dimensions. Engineers and others cut

screws of all sorts and sizes with extraordinary facility, but

to do so requires a steady hand and considerable practice.

A circular saw is often fitted to a lathe, particularly for

ivory turning : the saw is placed upon a spindle against a pro-

jecting collar, and held in its place by a washer and nut : the

spindle is held between the mandril and front puppet, ana
1

over it is a small table, w ith a slit to allow the upper part

of the saw to pass through : this table is mounted upon a
frame fixed to the beds of the lathe in the same manner as

the rest, and can be raised or lowered according to the

depth that the saw is wanted to cut. A parallel rule is

fitted upon the table by the side of the saw to regulate

the width of the pieces cut off. Angular pieces are cut by
interposing a piece of wood of the required angle between
the work and the rule, and passing them along the latter

together : a jointed rule is used for the same purpose, with

a screw to fix it at any angle less than a right angle.

In the lathe, as previously described, the tool is held in

the hand, and is consequently subject to any unsteadiness

in the workman : to get rid of this imperfection in certain

cases, and so arrange that the tool could be withdrawn at

pleasure and replaced in the same position, and always be

steady, was a great desideratum, and it was effected by
the invention of the didn-rest, which is now attached to

all but the most ordinary kind of lathes. The principle

of the slide-rest is that the tool is fastened to a plate,

moved in the required direction by means of screws, instead

of being held in the hand.
There are various modes of construction, but Fig. 9 is of

very simple, usual, and convenient form. T is the place

for the tool, which is held down by the screw above : the

tools are long square pieces of steel reaching beyond the

edges of the plate upon which they are fixed, and which
in common-sized rests is from 4 to 6 inches square. This

plate has two small slips or dove-tails screwed on to its

under surface and fitting the sides of the plate S, which has

a screw along its centre, working in a nut in the upper
plate, so that by turning the winch-handle, the end of

which is seen at S, the tool can be moved backward
or forward along the plate S, which is about twice

the length of the upper or tool plate, as seen in the lower

slide, also marked S, at a right angle to the upper.

Beneath the plate S is a circular piece C, divided by
a line into two unequal portions ; the upper and thicker

portion is screwed to the plate S, the lower is in fact only

a circular fillet left upon the plate below : in the centre

of the latter is fixed an accurately-turned pin fitting into

a corresponding hole in the former, which turns upon it as

a centre, and can be set at any required angle to the lower

plate (which is graduated for the purpose) and fixed in its

position by two binding screws, shown in the figure on each

side of S. Beneath are a second slide and circular plate,

counterparts of. those above, and the whole is mounted on a

plate P, which fits on the beds of the latter in the same

manner as the simple rest and front puppet, Fig. 2.

The manner of using the rest will be easily understood.

To produce a perfectly flat surface, when the work is fixed

upon the mandril, set the lower slide at a right angle with

the beds of the lathe and the upper one exactly across it

;

set the point of the tool to the centre or outside of the
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work, according to circumstances ; set the lathe in motion,

turn the winch of the upper slide till the tool cuts deep
enough, and then as the lathe revolves draw the tool gra-

dually across the surface by means of the winch of the

lower slide ; this must be repeated with the hook or other

roughing tool till a regular surface is obtained ; a graver is

then substituted for the roughing tool, and the same move-
ments of the rest are repeated until a smooth surface is

produced. In turning cylinders the lower slide must be
parallel, and the upper at a right angle to the bed. For
cones the lower slide must be set obliquely, according to

the angle required. Hollow and spherical surfaces may be
cut with the slide-rest with equal accuracy as rectangular

figures, either by an adaptation to the common slide-rest,

by which the lower slide is made to act upon the other, or

by one constructed for the purpose.

The slide-rest is of great value in producing any number
of pieces of work of exactly the same form, of opposite
forms and fitting each other, or in any given proportions

;

each slide-screw is fitted with a small circular graduated
plate and sometimes also with a micrometer screw and
plate, so that the greatest nicety can be observed.

It is however only in conjunction with the power-lathe,
so called as being moved by steam or other power not
manual, that the full value of the slide-rest is exhibited.
The beds, headstock, and slide-rest of the power-lathe, Fig.
10, are made in the same manner as in the foot-lathe, but

.'--im-f^-.»--r--"-:.-TWi'r
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Fig. 10.

stronger ; the mandril works in bearings to allow the end B
to project beyond the back puppet and carry a toothed
wheel ; between the beds and along their whole length is

a screw £, which works in a nut attached to the under
part of the rest ; on the end of the screw is placed another
toothed-wheel D, which is turned by the mandril-wheel B
by means of the connecting wheel C. By varying the size

of the wheels B and D, the rest can be made to move
through any required space along the beds of the lathe at

each revolution of the mandril. The spindle of the con-
necting wheel C fits in a curved groove to accommodate it

to the different sized wheels used on the mandril and rest-

screw; when the rest is required to move in the opposite
direction, two connecting wheels are used. The size of
these connecting wheels, having no influence on the rela-

tive rates of B and D, may be varied according to circum-
stances.

It is requisite in turning large heavy work that the lathe
should a times move very slowly : this is effected by the spin-
dle and wheels being placed over the mandril. The proper
place for the spindle is at the back of and parallel with the
mandril, but it is sometimes placed over it, and we have
availed ourselves of tliis fact, that the whole of the machine
may be exhibited in a front view. The pulley, instead of
being fixed upon the mandril, as in the foot-lathe, is

mounted upon a metal tube or cannon which fits and turns
smoothly upon the mandril. The large toothed-wheel in
front of the pulley is fmd to the mandril, the smaller to
the cannon: the nut A rans upon a thread cut on the
mandril, and causes the pulley to move with the latter when
the lathe is to be driven at trie ordinary rate ; none of the
toothed-wheels are then in action. VVhen a slow motion
is required, the nut A is unscrewed and the driving spindle
moved forward in its bearings till the four toothed-wheels are'
engaged ; the band then drives the pulley round, indepen-

dently o fthe mandril, and the toothed-wheel upon the eai

moves the larger upon the spindle, which gives motion to

the mandril by means of the two other toothed-wheel*. If

the two smaller wheels be four inches diameter and tb« t«c
larger twelve inches, the mandril will revolve with only ex*

ninth of the speed that it did before. For turning a cylinder

the slide-rest and tool must be set in the same manner as i&

the foot-lathe ; and the wheels B, C, D arranged for a *«tt

slow motion of the rest along the beds : the lathe, when set

in motion, will require no more attention until a fine ipm!
line is cut, enveloping the cylinder along its whole length

;

the rest has then to be shifted to where it started (torn, tr

by a simple contrivance be made to work its way bark

again, the tool being set out a little deeper each time until

the surface is completed.
Screw-cutting with the power-lathe is a simple and

beautiful operation : the point of the tool is made exactly

the shape of one of the spaces between the intended threadi

and having the same rake or inclination ; at each revorabos

of the mandril the rest must move through the dutxacr

from one thread to the next. The circumference of iht

screw has no effect upon any part of the arrangement Us".

the inclination of the tool. When the screw is required to

be double or treble-threaded, that is, having two or Uuw
intervening spirals upon the same stem, the rest mutt be

moved forward a proportionate distance at the commence
ment of the second and third threads.

By a slight adaptation, the lower slide of the real may be

connected with the gear of the mandril, for turning ob-

lique, convex and concave work.

F F F is the drilling-frame, for working drills ai>d cut-

ters, fixed in the rest ; the two uprights are fixed firm)}' u>

the bed of the lathe, and the two shorter perpendicular
pieces swing on centres close to the top of the uprirtb,
each pair being kept steady by connecting rods, which
are omitted in the diagram to prevent confusion. The
upper rod is made to revolve by a band passing rouad
the mandril-pulley and pulley G; and the lower vt

swinging rod is moved by means of another band passu;
round the pulleys H and I, which can be shifted alone
their respective rods to suit the position of the rent. TV
drill or cutter is placed in the rest, and is driven by a thir..

band from the pulley I. The swinging of the lower rod aoJ
pulley, I, accommodates the different positions of the r*»*

and traversing of the slide, and the band is kept tight by »

cord and weight at the back acting upon the swinging fraro*.

A brass or gun-metal dividing-plate, with several circle* o:

holes, is fixed on the mandril in front of the largv vlin-J

If it is required to drill any number of holes in a plate, tiir

drill-stock, Fig. 11, is placed in the slide-rest and coii-

Fig Fig. 12.

J —- c

nectcd with the pulley I, as before described; and Iht

mamhil is kept at rest by a pointer, which is attached to a

spring and fixed to the head-stook, and falls into the vari-

ous holes of the dividing-plate.

By drawing the drill-frame to or from the centre of the

work, holes may be drilled in straight lines across the

centre, and, by shifting the dividing-plate, in circles ; by

the combination of the two movements the holes may be

placed in curves and spirals in any direction. By giving

motion to the mandril, and connecting it with the slide-

rest screw, spiral grooves may be drilled upon the surface*

of plates, cylinders, or cones. The points of the drill*

must be of the exact shape of the intended grooves. By
these means many operations may be performed with caw
and accuracy whioh it is almost impossible to manage in

any other way.
The cutting of toothed wheels is one of the most valu-

able applications of the lathe. The mandril is kept sta-

tionary, as for drilling, by the dividing-plate and pointer

:

a circular cutter, C, Fig. 12, is fixed in the rest, in the
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same manner as the drill-stock, but with the spindle per-

pendicular to the beds ; in forming the cutter, a piece of
steel from one to two inches diameter is turned of the
exact shape of a space between two intended teeth

;

deep notches are then cut all round, which give it the ap-
pearance of a veiy coarse circular saw. The wheel to be
cut is fixed on the lathe, and the upper side of the rest set

parallel, obliquely, or at right angles to the beds, accord-
ing as tin- wheel to be cut is spur, bevil, or crown ; the
cutter is set in motion by a band from the swinging frame,
the winch of the slide turned slowly till a notch is cut

across the edge of the wheel, the dividing-plate is then
shifted one or more divisions, according to t lie number of

teeth in the wheel, another notch is cut, and the first tooth

finished : this is repeated as many times as there are teeth

in the wheel.

The circular cutter may be employed in many other ways,
such as cutting grooves and flutes, which, except for sudden
curves, it performs better and much more rapidly than the

drill. For cutting straight grooves both the drill and cutter
are entirely superseded by the planeing-machine, a modern
invention of the greatest importance. It supplies what was
one of the greatest wants of the engineer, and might appro-
priately be called the straight-lathe. A large iron table
from two to twelve feet long, full of holes,"by means of

which the work is bolted down, is made to traverse back-
ward and forward by an endless band, or other contriv-

ance, set in motion by a hand-winch, or steam or other

power; over the centre of this table, at some distance above
it, is mounted a tool-carriage, which traverses by means of

a screw along the width of the table in the same manner
as the slide-rest, only the tool is vertical instead of hori-

zontal ; the work being bolted to the table, the tool cuts a

straight line every time it passes under it, and by moving
the tool alter every cut a uniform surface is produced. In

this manner the largest work is brought to a regular sur-

face in a comparatively short space of time, and metal plates

are applied to many purposes of a size which was never
before attempted. The bed of a billiard-table is now fre-

quently made of one piece of iron, planed by these ma-
chines with the greatest accuracy.

For cutting grooves or flutes in cylindrical work, two
small puppets carrying centres are screwed to the table to

support the work, and the parts where the grooves are re-

quired are brought under the tool by means of a division-

plate fixed to one of the puppets : a revolving cutter may-
be used instead of a fixed tool for cutting long pinions and
terminating flutes. The whole arrangement of this power-
ful engine, it will be seen, is precisely similar to the straight-

line" chuck of the rose-engine hereafter described.

Excentric Turning.— In enumerating the different

chucks, we purposely omitted the excentric and oval,

as they give their names to the respective kinds of turning
for which they are used, and may therefore be considered ra-

ther as parts of the lathe itself than as mere appurtenances.
Fig. 13 represents a single excentric chuck' : P is a strong

Fig. 13.

plate which screws on the nose of the .mandril, and is

turned perfectly true on the face; two dovetailed pieces

are screwed upon it near the edges, between which the

slide, S, works by means of a screw fixed to its under sur-

face, and working in a nut in the centre of the ground-
plate

;
upon the slide is fitted a circular plate, which

turns upon a centre, and has its edge cut into a number of

teeth according to the size of the chuck ; C is a click with

one or two teeth fitting between the teeth of the wheel,

and held in its place by a spring under the other end

;

sometimes the teeth of the click are fitted into a groove,

and acted upon by a fine screw when the wheel is reqviired

to be moved through a less space than one tooth, but this

purpose is effected in a very superior manner by a second

pltttt turning upon the first, and provided with an endless

or micrometer screw ; the great advantage of this arrange-

ment is, that a division may be taken by the screw with-

out altering the place of the click ; the nose, N, for car-

rying the work, is fixed to the upper plate. The double
excentric chuck is made in the same manner, but it

has a second slide, at right angles to the first, on the back
of the ground plate. The two slides are necessary for
some sorts of work, but much may be done with one slide
only. In common turning the use of the excentric chuck is

to bring any required point in the work in a line with the
centre of the mandril

; thus circular holes may be cut in

any part of a plate, the edge may be hollowed out by any
number of curves of the same or different radii, and poly-
gons with curvilinear sides may be produced with the
greatest accuracy. The following description of the me-
thod of producing three simple figures will give a general
idea of the application of the chuck. To produce Fig.
14, set the slide so that the click-plate run concentric
with the mandril ; cut the outer circle which forms the
four curves on the ends of the arms ; screw the slide out
the length of the radius of the circle ; draw the tool nearer
to the centre, and cut one of the segments upon the
edge ; move the click-plate one quarter round, and cut the
second segment, and so on for the other two.

Fig. 14. Fig. 15. Fig. 16.

For Fig. 15, mark a circle the full size of the intended
figure ; draw out the slide half the diameter of the circle as

before ; draw the tool farther from the centre until it will

cut one of the three curves forming the sides of the figure ;

turn the click-plate one-third round for each of the
other two sides : screw the slide half-way back ; draw the
tool nearer to the centre ; move the click-wheel one-sixth
for the first of the smaller segments, and one-third for each
of the others. Fig. 1G represents a pattern cut with the
rest parallel to the side, instead of the face of the work,
and is much used by ivory and hardwood turners to orna-
ment their work ; the material being turned of the size of
the base, the slide must be drawn out one-third of the ra-

dius, and the lowest of the smaller circles cut with a flat-

faced tool ; the slide is then returned to its place, and the
second circle cut is the same manner, but concentric
with the base ; the third \t produced by drawing the
slide out the same • distance in thr opposite direction,

and so on, producing a pillar of small circular discs

placed in a zigzag direction, or it may be varied by-

turning the click-wheel one-sixth or so for each disc

after the first, without altering the excentricity ; they
will then be arranged spirally. In ornamental turning the
excentric chuck is mostly used for cutting patterns upon
the surface of the work without altering its general outline.

Thus, in ornamenting ivory or wood-work, circles and
curves are laid in an infinite variety of positions upon the
face and edges of the work ; and a very pleasing effect is

produced by the assemblage of prominences caused by the
intersection of the circles, which must be cut with tools

sharpened at a very acute angle, and generally double-
angular or V-shaped.
The ivory-turner frequently uses a small instrument,

called an excentric cutter ; it is formed like the drill-stock,

Fig. 11, and moved by a bow; the cutting point can be
fixed at different distances from the centre by means of a

groove and screw. In conjunction with a click-plate upon
the mandril, the cutter answers many of the purposes of the

single excentric chuck, with this great advantage—that it

can be used to ornament the sides, edges, or curves of work,
while the excentric chuck, without several troublesome
adaptations, will only work upon a flat surface ; besides, in

using the cutter the lathe is stationary, and the labour
therefore much less. With the single-slide excentric chuck
and the mandril at rest, the cutter will produce patterns

which would otherwise require the double excentric, such
as cutting circles in a straight line not intersecting the

centre of the mandril.
Geometric Turning.—When the work revolves on the

lathe, and the excentric cutter is driven by a band in con-

nection with the mandril, in the same manner as the drill-

stock in Fig. 10, a great variety of very complicated and
beautiful epicycloidal and other curves may be cut, which
without the cutter require an elaborate and exceedingly

Digitized byGoogle



T U R 424 T U R

expensive chuck. This geometric chuck is an excentric,

with the addition of an arrangement for giving motion to

the work upon the chuck, and independent of the mandril

;

fixed to the headstock and concentric with the mandril is

a toothed wheel which, as the chuck revolves, drives

another and smaller wheel on its under surface : this latter

is connected with another toothed wheel which causes the
click-plate and work to revolve. The patterns may be in-

finitely varied by altering the relative sizes of the wheels

;

and by introducing an extra wheel, and so causing the
work and chuck to revolve in opposite directions at the
same time ; and lastly by changing the position of the tool.

The number of different curves that can be produced by
these changes and the great dissimilarity to each other can
hardly be conceived. In the article Trochoidal Curves,
in this work, are many well-executed specimens of curves
cut by the geometric chuck. Suardi's geometric pen pro-
duces the same effect by different means ; but the latter is

merely for tracing, not cutting, and is therefore inapplica-

ble to the lathe. [Pen.]
The excentric and geometric chucks are much used in

producing patterns on pla'tes and blocks for printing and
embossing, sometimes in conjunction with rose-engine
turning, which to the unpractised eye it much resembles.

Oval Turning.—Until -the invention of the oval chuck
the production of true ovals was a matter of consider-
able difficulty, and the cutting of them upon the lathe
an impossibility ; with it we can turn ovals of all sizes
and proportions with almost the same ease as circles.

The construction of the chuck is simple. Upon the front
of the headstock H, Fig. 17, is placed a ring, held by
screws through its two arms and the projecting pieces on
each side of the headstock ; a screw is placed in one arm of
the ring to draw it out excentric to the mandril. Fig. 18
shows the front of the chuck with a slide moving between
dove-tails on a ground-plate ; the ground-plate, as shown
in Fig. 19, has two slits cut from the centre boss, which

Fig. 17. Fig. 18. Fig. 19.

screws on to the m&ndiil, nearly to the circumference;
two small studs are cast upon the back of the slide, which
are made to work easily in the two slits, and stand up just
above the face of the ground-plate ; when the slide is in its
place two steel rubbers with straight polished faces are
screwed to the studs, and stand out at the back of the
ground-plate at right angles to the slits, as seen in Fig. 19.
The ring being fixed in its place upon the headstock, the
chuck is screwed upon the mandril, the rubbers clasping the
ring, which must be kept perfectly smooth and well oiled

;

the excentricity of the ring, acting upon the rubbers, draws
the slide out of the centre in opposite directions alternately,
and upon the tool being applied an oval will be described
upon the face of the work, having the shorter diameter in
proportion to the distance of the tool from the centre, and
the longer to the excentricity of the ring.
For ornamental work the oval chuck is provided with a

click and sometimes a micrometer plate, like the excentric
chuck, for placing the ovals in different directions; and fre-
quently the oval and excentric are combined in one chuck
(with a stop to fix the oval slide when not in use): by this
compound chuck ovals may be laid in excentric circles upon
the face of the work, ana form a pleasing variety when
mixed with circular excentric work or engine-turning.

Rose-engine Turning.—Of all the different sorts of or-
namental turning this is by far the best adapted for embel-
lishing small articles, and accordingly it has for a long
time been in very general use for gold, silver, and gilt-
work : it is besides applied to the production of ground
tin s, borders, and ornaments on copper, steel, and wood,
rollers for printing and embossing calico, leather, and
paper

; and many other sorts of ornamental work. Con-
sidering the great variety of articles to which it is applied,
it is surprising how few, even amongst workmen, are ac-
quainted with the machine by which it is performed ; and
general as has been its employment for these forty or fifty
years, there is no English work with which we are ac-
quainted that contains a good description of it.

The origin of the rose-engine, like that of many o*hrr

machines, is entirely unknown : the French, who are very

expert in the use of it, and applied it to the arte long, be-
fore it was at all generally known here, lay claim to its in-

vention, but a similar machine was in existence in Eng-
land at or before the time of Sir Isaac Newton ; and we
have seen some specimens of its work upon wood whkh
were stated upon credible authority to have passed through
his hands.

It is not however so much our province to search for its

history as to explain its structure and application.

An unsteady lathe, which in revolving produces an irre-

gular circle, is a rude approach to the rose-engine, and
may very possibly have furnished the first hint for its in-
vention.

H, Fig. 20, is a headstock very similar to tliat of tb«

lathe ; but instead of being bolted firmly to the beds, it *
only supported upon the conical points of two screws,CC
in the two metal standards, A A, fitted and bolted to tht

bench or bed, which is here drawn in section : in the froct

and back of the headstock, near the bottom, are two sunt

centres to receive the conical points of the screws, which
must be tightened until the headstock moves upon them,

when oiled, freely but without shaking; the screws air

then secured by washers that run upon them, and tighten

against the standards. The upper part of each of the»«

standards carries two other screws at right angles to those

described, for the purpose of holding the headstock steac>

when the rose-cngine is to be used as a common laihe.

Two of these screws are shown in the front of the eng»>-
(Fig. 21). The mandril works in bearings, generally '-•

soft metal, as best calculated to produce the smoothness of
motion necessary to give that brilliant polish upon which
the effect of engine-turning upon gold or silver so
much depends. Upon the mandril are mounted the pattern
guides, or rosettes, circular plates of gun-metal or brass,
each about half an inch thick, and having two patterns or
waves upon its rim. The rosettes are of two sorts, fixed
and shifting. The fixed, F, are screwed to a collar turned
upon the mandril itself; the moveable, R, are fixed upon
a cannon, B ( Fig. 20) (these latter rosettes are drawn in
section to exhibit the cannon) ; the plate M is fixed to the
cannon, and the rosettes are prevented from turning by a
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which fits into a notch in each of the rosettes : a
the end of the cannon screws all tight against the

M.
plate D is put on the mandril at the back of the

inon plate M, but independent of both ; behind this is

other plate P, fitted on to the mandril and turning with

t the back of this plate is a nut, which is tightened

the cannon requires some little force to turn it, upon
the mandril with the hand. On the large plate P, is a
spring-click, which falls into notches cut in the plate D,

which itself carries an endless screw working into a half

thread cut on the edge of the cannon plate M.
On each side of the mandril frame, and parallel with it,

is a strong bar, the ends of which are marked B in Fig. 21,

supported upon pillars screwed firmly to the bench, and
connected by curved bars passing beneath the rosettes.

T is a carriage for holding the rubber K, by means of the

two screws in the top of the carriage : the rubber is a small

bar of.steel, three or four inches long, and the breadth of

the rosettes ; the ends are filed away above and below,

producing a more or less blunt curve with a straight face

against the rosette, and are hardened and well polished.

Screwed into the bottom of the headstock is a strong arm,
h, Figs. 20, 21, with a square hole near the bottom, to re-

ceive a smaller arm pierced with holes ; one end of this

latter is attached to a strong spring S, and by placing a
pin in one or other of the holes in the small arm, the spring

may be made either to press or pull the arm h with less or

greater force.

The rubber-carriage T being moved along the bar
B, till the end of the rubber is exactly opposite the face of

the rosette to be employed, and fixed there by the back-
screw, the spring set to pull the arm h, and the side screws

in the standards A turned back until the face of the

rosette rests upon the rubber R, the engine at each revolu-

tion will produce a copy of the indentations upon the face

of the rosette, but of course varying in the proportion of
their lengtlis according to the distance of the tool from the

centre.

The engine is moved by a hand-winch with a band pass-

ing round a foot-wheel, and another connecting a small
pulley on the crank with the mandril-pulley E, in the same
manner as the slow motion of the foot-lathe, Fig. 2.

The slide-rest, though in principle nearly the same as

that represented in Fig. 9, has several adaptations well

worthy of attention. In the first place, it is of the greatest

consequence that the height of the tool should be precisely

the same as the centre of the work, or the pattern will

appear twisted ; and, as the bed or bench of the engine is

of wood, metal injuring the smoothness of the work by a
tremulous motion that 'always accompanies it, and the rest

not always fixed on the same spot, some means of adjust-

ment is found necessary. In rests of the very best con-
struction it is provided in the following manner : the tail-

piece or foundation-plate of the rest F, Figs. 20, 22, has a

F,g. 23 Fig. 24.

hollow cylinder C, fixed in the middle of one end, just be-
neath the triangular bar B. and standing up level with the
sides of the stock A. The bar B, which has a piece at each
end fitting into dovetails in the sides of A, has a cylin-

drical piece which fits accurately into the hollow cylinder

C, and can be raised or lowered at pleasure by a rins or
P. C, No. 1G05.

nut N, working upon the outside of C ; the rest being
placed in the required position, and fixed to the bench by
the screw S, Fig. 20 ; the capstan-headed screws, Fig. 22,
which hold B in its place, are loosed, the tool centred by
means of the nut N, and the two side screws again tight-
ened. The stock A moves round upon the cylinder C.aud
can be fixed at any required angle by the binding nut O.
The top of the rest, which traverses along the bar B, by

means of a screw throughout its length, provided with an
index-plate and winch-handle S, is composed of two pads,
the ground-plate, Fig. 23, and another plate, Fig. 24, which
carries the tool-slide. The upper plate moves round a
centre by means of an endless screw fixed to the lower
plate, and working into the edge of the former, which has
a hollow half thread to receive it. When cutting, the tool
must of necessity be some little distance in advance of the
front of the rest, and when the upper plate moves upon a
centre-pin, fixed in the lower plate, the point of the tool,
being beyond the centre, is thrown out of its position in a
direction opposite to the traversing of the plate. This is

avoided by the following simple but ingenious arrange-
ment : upon the front of the ground-plate, 23, and close to
the edge, is fixed a segment of a circle, the centre of which
is shown by a dot beyond the edge (about three-eighths of
an inch from it) ; the segment is conical, the larger side
upwards; in the under part of the traversing-plate, 24, is a
cavity which fits accurately upon the segment. If the
front of the rest is placed three-eighths of an inch from
the work, the point of the tool will not be moved from
its place, though the plate be made to traverse through its

utmost range. By these means another advantage is gained,
namely, that the upper plate, with the tool-slide and its

appurtenances, may be instantaneously removed from off
the ground-plate, by merely loosening a small screw at the
back of the endless screw, which presses the latter into the
thread : this is very convenient, cither for getting a better
view of the work in case of any irregularity or doubt, and
also in clearing away chips, which frequently get under the
plate and impede its action.

We have now described all the parts of the engine
necessary for concentric circular face turning; but the
engine is also capable of turning the sides and edges of
work, for which purpose it is provided with a separate set
of waves cut upon the sides of the rosettes, some of which
are made of larger diameter than others for that purpose.
The rubbers are shaped at the side to correspond, the man-
dril has an endway-motion within its bearings, and is acted
upon in either direction by the lever-spring G, Fig. 20,
which has its fulcrum upon the bench : its upper end is

forked, and fits a groove in the mandril, and the lower held
by an arm and pin.

For side-work the slide-rest is placed parallel with the
bench as in common turning.

The excentric and oval chucks are equally applicable to
the rose-engine, and need no further description.
The square, or straight-line chuck, on the contrary, is

peculiar to the rose-engine, and forms a very material part
of it ; the object of it is to lay the patterns in a straight, in-
stead of a circular direction. Engines are made for this
especial purpose, and a very excellent description of one,
under the name of ' machine carce,' may be found in the
' Manuel du Tourneur.'

Fig. la represents the . straight-line chuck; the square

Fig. 25.

A

e

©•

o
H

*

frame A, A, is fastened to the two arms of the headstock,
shown in Fig. 21, by bolts and nuts, or wedges ; B, B, is a
slide, connected with the nose of the mandril either by a
chain or, what is better, a rack and pinion ; on the faee of
the slide are click and screw-plates, and a nose to receive

the chucks, as in the exocntric and oval chucks.

This chuck, with the slide-rest set parallel to its face, is

an exact representation, on a small scale, of the planeing-

machine before mentioned.
The patterns produced by the straight-line chuck offer

Vol. XXV.—3 I
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the simplest means of explaining the manner in which they

are compounded from the simple waves on the rosettes.

We mentioned several sets of notches in the plate D.
Fig. 20, to receive the tooth of the click on plate P ; the

distance of the notches apart is in proportion to the rosette

:

if it have eighteen waves, the notches used must be one-

thirty-sixth of the circle apart, and so on for all other

rosettes. A, Fig. 26, is the wave of which the patterns

B, C, and D, are composed. B is produced by taking one
division of the slide-rest screw alter each wave is cut.

Fig. 20.

After cutting the first wave of C, take one notch with the
click and two divisions of the slide-rest screw for each suc-

ceeding wave. For D, place the click in a set of notches
three times as close to each other as those used for C, and
for each wave take one notch and one division of the rest-

screw, reversing the direction of the click at every third

wave. For the last two patterns a rosette with only half

the number of waves is employed.
£ is produced by laving the second wave upon the first,

bnt alternating : this is done by taking the click without
moving the rest-screw; one division on the screw for

the third, and the click only for the fourth ; then taking
two divisions on the screw lor the fifth, proceed as before.

For F place the click in a set of notches of double fineness
;

take one notch and one division of the screw for the second
wave, two notches only for the third, and one notch and
one division for the fourth.

These specimens will serve to show the immense number
of patterns which may be produced with twenty or thirty

rosettes and their combinations. Many curious patterns
are produced by using two rosettes, one fixed to the man-
dril, the other on the cannon : the former, not being
affected by the click, will always lay the waves in the same
position, while the latter may be shifted as above described,
and by having one of the rubbers to advance and recede,
the relative quantity of the two waves may be varied at

pleasure.

For cutting copper and steel- plates, or wood blocks, the
tool is sharpened with two acute angles, but in turning
gold and silver work the quantity of metal taken off is re-
quired to be so minute that the two faces of the tool must
be rubbed to such an obtuse angle as to appear almost
straight ; for this purpose a small machine is used with an
arm, against which the tool is held, that can be fixed at the
required angle by a graduated quadrant: some of these
sharpening tools are rubbed upon the oil-stonu. others are
screwed to the bench and the oil-stone rubbed upon a flat

surface, with a small hole in the centre through which the
point of the tool is advanced against a guide. The tool
after being thus sharpened has the edge rubbed upon
copper or Turkey-stone, and afterwards polished upon a
piece of buff-leather charged with crocus.

Close to the side of the tool in the rest is placed a stop,
or touche, as it is called, to regulate the depth of the
cut : the touche has a very small face highly polished,
which rubs upon the work in advance of the tool, and can
be drawn in or out by the sliding piece and screw S, Fig.
24. This touche is used with all irregularly-shaped work

;

but when the surface is perfectly flat, as it must be to pro-
duce superior work upon plates and blocks, the tool-elide is

keptput to the required distance by a screw or pin and stop.
It is for turning watch-cases, lockets, and other raised

or domed work, either circular or oval, that the screw S and
false centre C, Fig. 23, come into operation. The work
being fixed on a chuck with cement, and set perfectly true
to the mandril, the rest must be placed as before directed,
so that the centre of the segment and quadrant it on the

face of the work. The screw S, Fig. 23, is then iurani
back until the tool is at a right angle to the part to U
first cut ; a plain circle or thread is cut round the amir-

edge of the work, and a rosette being brought into actit-

the first wave is cut round close to the thread ; the min-
ing of the click and rest-screw depends of course upon Il«

pattern to be turned. But after each alteration of the latter

the quadrant-screw S must be turned till the tool » al t

right angle as before.

The number of adaptations, on account of the vuiou
and irregular shapes of the different pieces of work to S*

engine-turned, is very large, and would take up tar loo
much space to describe. We shall only mention one for

holding small cylinders, such as pencil-cases, on the ultutU
line chuck : the work is placed on a steel mandril which nt>

it tightly, and is rubbed over with a little sealing-wax to

prevent the work shining its position. This mandril i-

hcld upright in a chuck, which has a small dividing piatt

and screw with a square hole at the top, and a poiotai
screw at the bottom. The tool is set exactly opposite the

centre of the work, and the divisions are taken by turnmr
the mandril of the chuck instead of the rest-screw.

Cutting the rosettes, which every engine-turner ought u
do for himself, is an operation of considerable nicety, u
the waves are mostly very shallow, and the rosettes lanr».

to make them work easily, and the slightest fault in a aat<
will be repeated through the whole work. They are ct-

nerally placed upon a lathe, and the indentations cut out
with a circular cutter, larger or smaller according to lot

length and depth of the wave. Sometimes a straight ctrtt«

is used, which passes through a square hole in the cesrtit

of a piece of iron that swiilgs in a fork-shaped stock, an!
can be set out to any required radius and fixed by a
screw. The face of the cutter is angular, and is sJok'.i

drawn by the rest-screw across the width of the rosette : t

little only is cut out at a time, and the rosette is gone ever
several times until the waves meet each other, or are cm
up. This is a slow process, but when carefully conducted
produces a beautifully smooth rosette. The waves pro-
duced by both of these methods are divided from eaci
other by a sharp line, which, except for rosettes of Us
highest numbers, must be rubbed down with great earr.

either by polishing or working very gently in the engine
against a rough rubber. Rosettes of few waves are copvd.
or engine-turned, by means of an original guide placed
upon the nose of the engine.

In the ' London Journal of Arts and Sciences,' to), x.

1820, is a full description, with engravings, of two vert
superior machines for engine-turning, invented by Mean.
Perkins and Heath, in which the rosettes are dispersal
with, and their place supplied by an excentric wheel, t»
cam, which produces one wave only ; but. by means of

toothed wheels, as many of these waves as are requisite trv
introduced during each revolution of the mandril. This
engine produces an immense variety of patterns, with the
very great advantage of all the waves being precise coun-
terparts of each other, not being subject, as is the case
with rosettes, to irregularities of workmanship or partial
injury.

To this circumstance, among others, is owing the extra-
ordinary beauty and regularity ofthe patterns cut by Messrs.
Perkins and Co. on Bank-note and other plates, specimen-
of which are worthy of the most attentive consideration of
the engine-turner. These gentlemen also introduced «
system of transferring the patterns cut upon a steel roller,
afterwards hardened, to any requisite number ofsteel plates:
thus the patterns are reversed, producing white lines on a
coloured ground, as in letter-press printing. Sometime*,
after part of the pattern is thus transferred, the remainder
is cut upon the plate itself, producing the effect of «

mixture of copper-plate and letter-press printing upon the
same plate.

Work of this description is generally cut with a diamond,
as a steel tool is liable to break, or get dull, and desire*
the uniformity of the effect.

We have enumerated the principle sorts of turning, and
described the means employed; but there remain ' man*
ingenious and useful machines and tools which we have
necessarily left unnoticed, and we refer our readers, for

further information, to the Manuel da Tournmr. par L
E. Bergeron, 3 vols. 4to., Paris, 1810 ; L'Ari de Tottrtua-
rn Perfection, par C. Plumier, fol., Lyon, 17U1, and P
Dasormeux, Pans, 1824; Trantactiont qf the Society J
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Arts, vols, xlvi., xlvii., &e. ; Mechanics' Magazine, Dec.
itO, 182G; July 21, Dec. 15, 1827; March 7, and June 20,
1S29 ; June 28, 18.14, &c. : Ibbotson's Specimens of Excen-
/ric Circular Turning, ana Hand-Book of Turning, Lond.,
IS42.
TURNIPj the common name of the Brassica rapa.

The turnip in its wild state is a native of Great Britain,

mid is frequently found in the borders of fields and waste
places. It has a caulescent, orbicular, depressed fleshy

i oot, with the radical leaves scabrous and lyrate, whilst

those of the stem are nearly entire and smooth. When
wild, it varies much in height according to the soil, and
nhvays bears yellow flowers. By cultivation the size of
s lie plant, especially the root, is sometimes enormously
increased. The young leaves and buds of the turnip are

gathered and eaten under the name of ' turnip-tops.' The
roots consist of a large mass of soft cellular tissue, in which
>t;irch and sugar are deposited. The root of the turnip
contains a large proportion of water. Dr. Lyon Playfair,

in a late analysis of trie food of cattle, made at the request

<>l' th« Royal Agricultural Society, gives the following as

t he ingredients in 100 parts of turnips:

—

Water 89
Unazotised matters (starch and sugar) 9
Albumen ..... 1

Inorganic matter .... 1

100

There are several sorts of turnips known to agricultu-

i i.-ts. which belong to the varieties Brassica rapa depressa

and B. r. Manga, The former affords the flat or roundish

I urnips, the latter the tankard or decanter sorts. In Dau-
pliiny a variety of the common turnip, the B. r. oleifera,

i grown for the purpose of procuring oil from its seeds.

I I is not however more productive in this respect than the

II. campestris and B. napus. The turnip is sometimes
cultivated in the kitchen-garden, but its qualities for culi-

nary purposes when thus grown are never so good as when
< >btained from open fields.

The Swedish turnip, so well known in agriculture, is the

produce of Brassica campestris, and is a variety of that

species known under the name of B. c. Rutabaga.
TURNIP-FLY, a name popularly applied to the Hallica

or AUica) nemorwn, a little insect belonging to the order
f'oleoptera, which annoys the fanner by destroying his

oi op of turnips, when in the early stages of their growth.
The species of the genus Haltica are remarkable for their

1>ower of leaping, which is effected by means of the pecu-
liar formation of their very thick hind legs. They are

niuong the smallest of beetles, and are variously coloured

with green, brown, or yellow, often brightly shining. Some
destroy the cabbage, others flax, others tobacco, or hops

;

Imt the turnip is the greatest sufferer from the ravages of

1 liesa little creatures, which, though small in size, are many
in number. They love sunshine, warmth, and fine weather,

and eat away the surface of the young leaves of the plant

w ith voracity. The larva feeds within the full-grown leaf,

in which the egg has been laid and attached by its parent,

hut does little or no mischief to the growth of the plant.

It is the beetle which destroys the first smooth leaves or

cotyledons of the turnip. It scents out the turnip crop
from, a great distance, and flies towards it even against the

wind. It feeds by night, and during the day retires under
t tie cotyledon. The parent insects are to be seen in the

earliest fine days of February, and do not disappear before

1 he end of October, but they do not feed much after the

latter end of September. There are five or six broods of

these in a summer. Besides the Haltica nemorum, which is

ot'a shining black, with a yellow stripe down each elytron,

the Haltica similis and H.flara are also destructive to

turnips.

The destruction caused by these insects may be conceived

when, so long ago as 1786, Mr. Young stated that the

turnip crop destroyed in Devonshire alone was valued at

lurUWOV.
;
consequently, many entomologists have directed

their Attention both to the inquiry into the habits of the

animal and the finding a remedy for the mischief it causes.

Admirable essays on the subject have been published in

the ' Entomological Transactions' by Mr. Le Keux, and in

the ' Journal of th« Agricultural Society of England,' by
Mr. J. Curtis, which may be consulted with advantage by
the fanner.

Among the remedies which have been proposed are

fumigation, watering with weak brine, steeping the seed

in brine, applying lime and soot to the land, and the appli
cation of wormwood decoction and road-dust. The last
has been greatly recommended in Germany, and there is
an essay on the subject, by M. Wundram of Dorete, Hano-
ver, in the ' Transactions ofthe Royal Agricultural Society
of Vienna.' But English authors question its efficacy, and
as yet it is very doubtful whether we have discovered any
efficient means of opposing this mischievous little beetle.
TURNIPS. Brassica rapa. This w ell-known plant is

cultivated for its bulbous roots both in the garden and the
field. As a culinary root it ' has been prized from the
earliest times, and many varieties have been cultivated for
the table } but it is those of a larger kind, cultivated in the
fields, which form so important a part of the most im-
proved systems of agriculture on all light soils, that the
success of the farmer is, in general, proportioned to the
quantity of turnips raised on his farm. They are the great
foundation of all the best systems of cropping, by supply-
ing the manure required for the subsequent crop, and, at
the same time, clearing the land of all noxious weeds, by
the numerous ploughings, stirrings, and hocings which they
require.

Turnips were first raised upon land which had already
borne a crop that was reaped early in summer, and on
fallows which had been worked and cleared early, so as to
leave a sufficient interval between the last ploughing and
the time of sowing winter corn to have a tolerable crop of
turnips. These turnips however, which are still cultivated
by the name of stubble or eddish turnips, never grow so
large as those which had been sown earlier on land well
prepared and highly manured.
Ihe regular cultivation of turnips on a large scale was

originally introduced from Flanders into Norfolk two cen-
tunes ago, and from Norfolk was brought into the south
of Scotland and the north of England about a century
after. It was long confined to one or two individuals,
who cultivated turnips very successfully ; but at last it

spread, and was greatly improved by introducing the row
culture, according to lull's system, which acquired the
name of the Northumberland mode of cultivation. The
usual mode of sowing turnips both in Flanders and in Nor
folk was broadcast, and, as the labourers in both countries

became very expert in hoeing them out at regular distances,

this mode was long preferred. In fact the cultivation of

turnips in rows is scarcely practised at all in Flanders, and,
notwithstanding its evident superiority in respect to quan-
tity of produce and economy of labour, it cannot be said

to be yet universally adopted in Norfolk and the neigh-

bouring counties ; so slowly does every agricultural im-
provement spread among the great mass of farmers. All
farmers however who have any pretensions to a good
system of cultivation adopt the Northumberland plan, of
which a short account win be found in the agriculture of
that county in this work. But there are some particulars

not mentioned there which are worthy of notice, and which
lead to still further improvements in the practice. The
great object on poor light lands, especially those which
nave lately been brought into cultivation, is to raise a crop

of turnips ; for when once this is obtained, and the land
has been improved by the folding of sheep upon it, there

is no great difficulty in maintaining the fertility thus pro-

duced by judicious management and frequent green crops.

Great improvement in poor soils has been effected by the

introduction of ground bones as a manure, which have the

peculiar property of favoring the growth of the turnip, and
have consequently been used on poor light sands and
gravels to a great extent, and with unvaried success, with-

out much help from farm-yard manure. It has however,

been found that a much greater profit is obtained from the;

land by uniting the regular application of farm-yard dung
with that of the bone-dust. For this purpose the best

farmers prepare their land, where they intend to sow tur-

nips, early after harvest, by giving it as complete a culti-

vation as they can before winter ; and they put on it a good
coat of manure, and plough it in. In the beginning of

summer another ploughing is given, with repeated nar-

rowings, to destroy the weeds which have sprung up. If

the subsoil is dry, or the land has been thoroughly drained,

the seed may be drilled in rows from 2 feet to 30 inches

apart, with bones or any equivalent artificial manure on

the flat surface. The turnip-seed can scarcely fail to vege-

tate soon : less danger arises from dry weather than if they

were on the top of a ridge, and the intervals can be readily
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shrred by the plough or any other instrument adapted to

the purpose. The manure, which has had time to incor-

porate with the soil and to impart to it the various gaseous
products of its decomposition, is in the best state to nourish

the young plant, until it can push forth its roots and feed,

as it were, on the bone-dust : a more rapid growth is en-
sured, which is the best preservative against the fly ; and
experience has proved that this is a much more certain

way to insure a good crop of turnips, especially of swedes,

than the old method of putting all the manure imme-
diately under the seed in the rows, where it often remains

inert if dry weather comes on soon after the seed is sown.
The quantity of manure put on in autumn, or very early

in spring, depends on the means of the farm : if ten cubic

yards of short dung can be afforded per acre, the crop of

turnips will amply repay it, and twenty bushels of bone-
dust or less per acre will be sufficient to drill with the seed.

Long fresh manure may be safely ploughed in before

winter, which would be very improper in a light soil if

used in summer. This will be rotten before the turnips

are sown, and all the expense of forming dunghills and
turning them over is saved. There is no danger of the
manure being wasted ; for whatever weeds may be pro-

duced will be ploughed in and returned to the soil. All

the nutritious parts of the decomposing dung will be ab-
sorbed by the earth, and none of them will evaporate.

Where farm-yard manure is scarce, half the.above quantity

may be used, and a'fair crop of turnips may still be expected.

We have ourselves followed this method with abundant
manure, and also with half the usual quantity, the success

being always in proportion to the quantity of farm-yard
manure.
The early vegetation of the seed is essential to a good

crop of turnips. In its young and tender state it is liable

to a variety of accidents. Its great enemy is the turnip-

fly (altiea nemorum), which appears always in great quan-
tities, if there is any continuance of dry weather. The
more frequently turnips are sown on the same ground the

more abundant is the fly, but where the surface has been
pared and burned there is seldom any loss from this cause.

Many remedies have been proposed for this evil, and some
with great confidence. It appears that the fly remains in

the state of an egg in the ground, and that it is hatched
when exposed to the light and heat of the sun. The time
at which it begins to attack the seed-leaves of the turnip
coincides with their vegetation, and it has therefore been
proposed, with some appearance of reason, to let the in-

sect have the start of the turnips, by leaving the land some
time undisturbed before the seed is sown, and carefully

cleaning it, so that the insect shall-find no food, and conse-
quently die. This is supposed to require 10 or 12 days to

effect. The seed is then drilled and the land rolled, and
it is asserted that the ravages of the fly are thus entirely

prevented. However this may be, it is generally found
that in moist weather the fly does comparatively little

harm, as then the vegetation is rapid, and the plant, when
once it has put forth its rough leaves, is considered safe.

Whatever therefore accelerates the vegetation, will secure
the growth of the turnip. Hence the advantage of dunging
the soil before winter, by which means it is enriched uni-
formly, and a great portion of the manure, having become
soluble, absorbs moisture from the atmosphere. In very dry
seasons, if water is at hand, it is well worth while to water
the newly-sown rows by means of a common water-cart

;

and if some liquid manure be mixed with the water, the
effect will be astonishing. By means of two leathern hose
two rows may readily be watered at once ; and if the pond
or stream be not above half a mile off, a vast extent of
ground may thus be watered in one day. Nothing brings
on vegetation so fast as diluted liquid manure, care being
taken that it be not too strong. The best time for water-
ing is in the evening or early in the morning ; and if in a
fine summer's night the water-cart were used before day-
light, there would be no great inconvenience to the horse
or his driver. It sometimes happens in soils rather com-
pact, that a crust is formed on the surface which has been
harrowed fine and rolled, and this impedes the vegetation
by excluding the air necessary to germination; in this case
no better remedy can be applied than watering, which
softens the crust and lets the young plant through. As
soon as the turnip-plant has put forth its rough leaves, the
intervals between the rows should be stirred with a light
plough drawn up by one horse. The plough can be made

to go within an inch or two of the plants, throwing t"w

earth from the row into the interval : a small harrow. wtur-
can be set to any required width, is then drawn betwe—
the rows to loosen the earth raised by the plough. TL .

greatly increases the absorption of moisture and invigora-
.-.

the young plants. They may now be thinned out ia xht

rows by means of a hoe about 12 inches broad, which wt!

hoe out all the superfluous plants leaving little tuft* a f«)

or more apart. These tufts are thinned out by hand, leafs-*

only one healthy plant in each. Thus the turnips art lrfi

at a proper distance, and, having ample room, will tori

cover the rows. A horse-hoe is now drawn betwe*n th»

rows to eradicate all weeds and keep the soil open for tht

fibres of the roots to shoot in. It is not advisable to tbt«
the earth over the turnips, unless it be just before winter. »i

protect them from the frost ; on the contrary, in wet weather
the earth is more likely to cause the turnip to rot than i»

help its growth. The fibres which draw the nourishmrr
strike in the soil below, and spread between the rom
wherever they meet with a loose and mellow earth.

In order to have a heavy crop, especially of SntAvt
turnips, or rutabaga, it is advisable to sow the teed earh
that is, in the beginning or middle of May. They will tbei

have the advantage of the summer showers, and be beyiei
the reach of the fly in a very few days, and when the in
weather sets in they will already have a supply of moisten
in their roots, and the fibres, having struck deep, will t&
suffer any check. The only inconvenience of sowing esrh
is that many of the plants are apt to run to seed. The a
in many cases owing to the seed which is used. If tbi

seed has been raised from fine roots which have stood tt«

winter, there is little danger of the plants running to seed o 1

the first summer ; but, as is often the case, if small imperfa-
roots are taken, or those which run to seed in autumn, tbn
the plants will have a tendency to produce seed and nrr

bulbs. The white Norfolk turnip and its varieties should
be sown about midsummer to have a good and heavy crtf
before winter. The distance at which they may be left n
thinning them out must depend on the variety, whether
has a wide spreading top or not. The best crops both «
swedes and common field, turnips are generally those wbrr
the tops are vigorous and moderately spreading. A m±
top will not nourish a large bulb : but when the growth c
chiefly in the leaves, the bulbs are seldom large.

|

It may be considered as a general rule, that the bo»*
advantageous mode of consuming turnips is to draw thrr
and cut them in slices in the field, to be there consumed r

troughs by sheep, to whom corn or oil-cake, as well as h» i

is regularly given. When the crop of turnips is abor-
dant, part of them may be stored for the cattle in the «v.
or fatting-stalls, and for the milch-cows and heum
They will require nothing but good straw, if they ba*t i

plenty of turnips, and no hay whatever need be used, un-
less it be for the horses : and even they will thrive well m
Swedish turnips and straw with a small quantity of oaK
Turnips are often left in the field all the winter, which
greatly deteriorates them. If they cannot all be fed of
before Christmas, they should be taken up, with the toj»
on and set close together, covered with the tops on a psec*
of grass or in some dry spot. They will thus be quite suf-
ficiently protected from the frost : or the tops may be cut
off within an inch of the crown of the root, and they mav
be stored in long clamps five feet wide and four feet hurti.
sloped like the roof of a house and covered with straw ar»l
earth, in which state they will keep till they are wanted
It is advantageous to have different varieties of turnip*,
which will come to perfection in succession; and h i»

useful to sow some at different times for this purpoer
The small turnip, which from its rapid growth is c»lW
the nimble turnip, may be sown as late as the end of
August, and in mild seasons will produce tolerable bull*
in winter and early in spring. The frost will not injure i
growing turnip so readily as one which is come to perfec-
tion and the leaves of which are withered. Some varieties,
like the yellow Aberdeen and the green round turnip, art
hardier than others, and will stand the winter well in aTu*fet
and dry soil.

There are so many varieties cultivated, that it is difficult
to enumerate them. The 8wedish turnips may be cfausrd
according to the colour and size of their tops and the share
of the bulb. The best have but little stem rising from th*
bulb and a good tuft of leaves. The substance of the tur-
nips is of a bright yellow and hat a strong smell, especial)

f
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when thcv have been kept some time. No frost will hurt
them, if tney are kept dry ; but alternate rain and frost will

do them harm. When they are stored, it is advantageous
that the air should have free access ; and for this purpose
it has been recommended to place them between hurdles
set upright and to slightly thatch them with straw to keep
out the rain. In this way they keep longer sound than when
put in clamps covered with straw and earth.

Of the field turnip there are numerous varieties. The
common Norfolk turnip is round and flat, the bulb being
half buried in the ground ; it throws out no fibres, except
from the slender root which proceeds from the centre of
the bulb. There is a subvariety which is reddish at the in-

sertion of the leaves, and another of a green hue : the lat-

ter is the hardiest. The globe turnip takes its name from
its shape ; it rises more out of the ground, and grows to a
greater size ; like the last it is either entirely white or red or
ureen near the crown. It is on the whole the most produc-
tive and hardy. The tankard turnip rises high out of the

trround, and approaches in shape to the mangel wurzel.
It grows to the greatest size; but it is apt to become
spongy if left long on the ground, and its weight is not in

proportion to its bulk. There are red tankards and green
t ankards, as well as white. The green round turnip is con-
sidered very hardy, and is usually sown late, to be con-
sumed after the winter. The yellow Aberdeen, although
somewhat less, is compact, and stands the winter well : it

is a very useful variety.

Next to those above mentioned come the smaller tur-

nips of quicker growth, which have mostly been taken
from the garden. They should not be sown early, as they

are very apt to run to seed in dry weather ; but in a moist
climate they may be sown at any time in the summer, and
they will be in perfection in three months. Thus they
may be made to fill up the interval between the early rye

or Trifoliuin, led oft in spring, and the wheat sown in

autumn.
Those who are possessed of a good variety will do well

to raise their own seed, as that which is bought cannot
always be depended upon for this purpose ; the best-shaped
middle-sized bulbs should be chosen, the leaves being cui

off not nearer than an inch from the crown. They should
be planted in a mellow soil, in rows three feet wide, and a
foot from bulb to bulb in the rows, about March or April.

When the pods are well filled with seeds, and these are

round and hard, the stem should be cut close to the root

and carefully laid under a shed to dry. The seed will

ripen there without shedding, and when the pods are quite

dry, the seed is easily beat out with a stick or light flail.

Birds are so fond of it, that a constant watch must be kept,

and this is the reason why so few farmers grow their own
seed. Turnip-seed is often raised in the gardens of cot-

tagers, whose children keep off the birds, and it is a branch
of industry which every farmer should encourage. He can
readily see that good bulbs only are used, and he secures

the seeds he wants, while the cottager is well paid for his

trouble. This is perhaps the most convenient mode of

raising the seed on a large farm. If the seed is kept in a
dry granary, it will be good for several years. It is

however best to use fresh seed, as it always germinates

sooner. The seed is seldom steeped, but generally drilled

in the rows by a drill-barrow or more perfect sowing-
machine. The best farmers, even on land well manured
and in good heart, sow with the seed some artificial

manure, as bones, rape-cake, or rich dried compost, to ac-

celerate the first growth of the plants. Machines which
sow the seed and manure in drills at the same time may be

had of most of the manufacturers of improved agricultural

implements.

TURN IX. [Pkrdicid.*, vol. xvii., p. 442.]

TURNPIKE ROADS. [Roads.J
TURNPIKE TRUSTS. Turnpike-roads are a peculiar

species of highways placed by the authority of Acts of

Parliament under the management of trustees or commis-
sioners, who are invested with certain powers for the con-
struction, management, and repair of such roads.

Besides the various local acts, there are several Acts of

Parliament called General Turnpike Acts, the provisions of

which extend and apply to all existing and subsequent

local acts. The subsisting enactments upon this subject

are contained in 3 Geo. IV., c. 126, which repeals former

General Turnpike Acts ; 4 Geo. IV., c. 16, c. 35, c. 05

;

!> Geo. IV., c. 69, 7 & 8 Geo. IV., c. 24 ; 9 Geo. IV., c.

77; 1 &2 Wm. IV., c. 25; 2&3 Wm. IV., c. 124; 3&4
Win. IV., c. 80; 4 & 5 Wm. IV., c. 81 ; and 5 & 6 Wm.
IV., c. 18, c. 62. The General Highway Act (5 & 6 Wm.
IV., c. 50) also contains certain provisions applicable to turn-
pike-roads; but, by the 113th section, does not extend to
them except where expressly mentioned.
The trustees of turnpike-roads consist of persons nomi-

nated for that purpose in the Local Acts, who must be
persons possessed of a certain property qualification, and
of the justices of peace of the county or counties through
which the roads pass ; but all persons who are contractors

or otherwise personally interested in the roads are dis-

qualified from being trustees. (3 Geo. IV., c. 126, ss. 61,

62. et teq.) They are exempt from personal liability for

acts done in pursuance of their powers, and may sue and
be sued in the name of their clerk. (7 & 8 Geo. IV., c.

24, ss. 2 & 3 ; 3 Geo. IV., c. 126, s. 74.)

Every local turnpike act contains a reference to a plan
of the road intended to be made, altered, or repaired ; and
by the general turnpike acts the trustees of any such roads

are empowered to make, divert, alter, improve, and fence

roads, to carry them through private or waste grounds, so

as the road shall not exceed 60 feet in breadth, and to

make compensation to the owners ; but in so doing they
are not to pull down dwelling-houses or buildings, or to

deviate more than 100 yards from the plan under the local

act, or to take gardens, &c, without the consent of the
owners. Trustees are also enabled to purchase lands for

the use of the roads ; and for these purposes the acts con-
tain various clauses providing for the cases of contracts

with persons incapacitated, of persons refusing to treat,

of doubtful or disputed titles, and of lands subject to

mortgage. They are also empowered, on the completion
of new roads, to stop up old ones, and to sell the land and
soil of them, or any other lands or tenements not wanted
for the purposes of the roads. (3 Geo. IV., c. 126, ss. 84,

85, 86, 87, 88, 89, 1 11, 112 ; 4 Geo. IV., c. 95, ss. 55, 63, 65,

69 ; 7 and 8 Geo. IV., c. 24, ss. 7, 8, 9, 10, 11, 12, 13, 14,

15, 18 ; and 9 Geo. IV., c. 77, s. 9.) Thus it appears that

while in the case of other highways the property in the
soil is in general in the owner of the adjoining land, sub-

ject to the use of it as a public way (2 Inst., 705), in the

case of tumpike-roads the fee-simple of the road is vested
in the trustees.

For the purpose of providing the necessary funds for

making and maintaining the roads under their charge,

trustees are usually empowered to receive monies by way
of subscription, upon which interest is payable to the sub-

scribers out of the produce of the tolls which the trustees

are by the local acts empowered to levy upon persons

using the roads. Power is also given them to borrow money
upon mortgage of the tolls. (3 Geo. IV., c. 126, s. 81.)

Under the common law, whenever a highway was out of
repair, the inhabitants of the parish were bound, by actual

labour thereon, to reinstate it in good order. Under the

Highway Acts, officers were appointed for the superintend-

ence and management of highways, actual labour was
allowed to be compounded for in money, and a power was
given to raise funds by assessment for effecting repairs or

improvements. By the conversion of highways into turu-

pike-roads the management of them is, as above stated,

transferred to trustees, with peculiar powers to raise money
for their maintenance ; but it is not true, as has sometimes

been supposed, that turnpike acts have the effect ofrelieving

parishes and townships from the common-law liability to

repair the highways. • The obligation to maintain all

public roads (with the exception of those which are to be
repaired rattone tenure, or claumra) is a public burden,

and in the nature of a public tax. The repairing by
parishes and townships of some part, and by counties of

other parts, are merely modes which the law has provided

for discharging that obligation. It is their share of the

public burden which those districts have to pay, and which

is imposed for the benefit of the community ; and tolls are

an additional tax for the same purpose.' (4 B. and Ado).,

109.)

The enactments of the General Highway Act (5 & 6
Wm. IV., c. 50, s. 94), relating to summary proceedings

before justices to compel repairs of highways, expressly

extend the jurisdiction of the justices to turnpike officers,

where the highway out of repair is part of a turnpike-road

;

and while the liability to statute labour existed, it was exi-

gible as well in respect of turnpike-roads as other high-
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ways ; but the obligation of statute labour seems to be
now entirely abolished by the repeal, in the 5 & 6 Wm.
IV., c. 50, of the statutes under which statute labour was
compounded for. By the 3 Geo. IV., c. 126, s. 110, it is

enacted that when a parish is indicted for non-repair of

a turnpike-road, the court is to apportion the fine between
the parish and the trustees, provided it can be done with-

out endangering the securities of the creditor* who have
advanced money on the credit of the tolls.

Trustees of turnpike-roads have power to enter into con-
tracts for the making, alteration, and

j
repair of roads,

bridges, &c, and also to compound with persons or corpo-

rations liable by tenure or otherwise to the repair of any
such roads or bridges ; it being provided however that any
alterations or improvements made in such roads or bridges

are not to affect the previous liability of those parties to

repair. (3 Geo. IV., c. 126. ss. 106, 108; 4 Geo. IV., c. 95,

ss.68,78; &7&8Geo. IV., c. 24, s. 17.) Certain powers
are also given to trustees to take from the beds of rivers,

common or waste lands, and also from lands belonging to

individuals, upon giving satisfaction for damage, materials

for the making and repair of roads. (3 Geo. IV., e. 126,

s. 97, H teq.)

The amounts of toll exigible on any turnpike-road are

regulated by the table of tolls which js contained in the
local act by which the trust is constituted, and no tolls

can be charged except such as are given by clear and un-
ambiguous language in the Act. Under the General
Turnpike Acts no toll can be demanded for horses or car-

riages attending her Majesty or the royal family, or for

horses or cattle carrying materials for roads and bridges,

or manure (except lime, where a toll on it is authorized

by the local Act), or agricultural produce not sold or for

sale, or for horses or cattle going to or from plough, pas-
ture, watering, or being shoed. See, or from persons going
to or returning from church, or from inhabitants of a
parish through which the road passes attending funerals

of persons dying and being buried within the parish,

or from ministers attending their parochial duty, or for

the conveyance of vagrants or of the mails, or for the
horses of officers and soldiers on duty, or for the con-
veyance of their baggage, or of sick or wounded officers

or soldiers, or of ordnance or public stores, or for horses

and carriages used by yeomanry or volunteers upon duty,

or employed in conveying persons to or from county elec-

tions, or for horses ana carnages merely crossing turnpike-
roads and not proceeding more than 100 yards thereon.
There are certain exceptions to these exemptions, with re-

spect to gates within five miles of London. Penalties not
exceeding 5/. are imposed on persons fraudulently taking

the l>enefit of any exemption. (3 Geo. IV., c. 1, ss. 26, 27,
2S, 32, 33, 36 ; 4 Geo. IV., c. 95, ss. 23, 24, 26 ; 9 Geo. IV.,

77. s. 17 ; 1 & 2 Wm. IV., c. 25, ss. 1, 3, 4 ; & 5 & 6 Wm.
IV., e. 18, ss. 1 & 2.)

Tolls upon turnpike-roads are always made payable once
a day only at any one gate, and payment at one gate ge-
nerally gives exemption from payment at other gates
within a certain distance. Post-norses having passed
through any gate may return toll-free before nine o'clock
in the morning of tnc following day, and when horses,

having passed through a gate, return the same day or
within eight hours, drawing a carriage, the toll paid on the
horses is to be deducted. (3 Geo. IV., c. 126, ss. 29, 30.)

Many cases have occurred upon disputed liability to pay-
ment of toll more than once a-day. These have mostly
arisen upon the wording of the clauses in the local Acts
imposing the tolls; some laying them on the carriages and
some upon the horses. (2 Brod. & Bing., 30 ; 3 Bing., 41

;

2 B. & 0., 515 ; 4 B. & C, 200 ; & 5 B. & C, 31.) The rules
to be deduced from them appear to be that, when the toll

is imposed upon carriasfi drawn by horses, and there is

a clause of exemption for persons repassing on the same
day with the same horses and carriage, or with the same
horses or carriage, and the same carriage returns on the
same day, drawn by different horses, thea no second toll is

payable. And when the toll is imposed upon the horses
drawing the carriage, with a similar clause of exemption,
no second toll is payable if the same horses return with a
different carriage. It is frequently provided that toll shall

be payable again when a carriage returns with a new load-

ing, and that hired carriages shall pay on every new
hiring; but in a case where a local Act imposed a toll

upon carriages drawn by so many horses, and so much on

every horse, and exempted any person from the pay*
of toll more than once a day for passing or repaaang wro
the same horse or carriage, and another clause provided
' that in all carriages travelling for hire, the traveller or

passenger conveyed therein should be considered a* tk»

person paying the toll, and that such payment should r«ut

exempt such carriages passing with a different traveller,

it was decided that this latter clause did not extend to

stage-coaches, the carriage itself not being hired, bort aaU
a conveyance by it. (10 East, 66.)

The General Turnpike Acts contain various provmwa
regulating the weights to be allowed to carriages pawirj
along turnpike-roads, and imposing additional tolls ht
overweight, and also provisions regulating the amount ,

toll leviable upon waggons and carts, depending upon t>»-

construction, breadth, and tire of their wheels. (3 Geo. M .

ss. 7, 9, «/ seq. ; 4 Geo. IV., c. 95, ss. 2, 5, et seq.)
Trustees are enabled to erect toll-gates .and toU-boo***.

the property in which is vested in them, and are required
to put up at every toll-gate a table of the tolls leriaWr
thereat, and to provide tickets denoting payment of tod
to be delivered to persons paying the same. (9 Geo. IV

.

c. 77, s. 3, et seq. ; 3 Geo. IV., c. 126, ss. 37, 60 ; tt
Geo. IV., c. 95, s. 28.) As to the remedies provided fa
the recovery of tolls, and the penalties for evading thea.
see 3 Geo. IV., c. 126, s. 39, et seq.

The trustees of every turnpike-road have power to rater
into compositions for any term not exceeding a year at a
time, with any person or persons for tolls payable at anr toll-

gates under their management. (4 Geo. IV., e. 95, s. la
They may also, even though not empowered to do so b*
the local act, reduce the tolls leviable under the authorrtf
of the act, and advance them again to any amount not «v
ceeding the rates authorised by the act ; provided that

where money has been borrowed on the credit of the tolK
no reduction shall be made without the consent of the per-
sons entitled to five-sixths of the money due. (3 Geo. IV .

c. 126, ss. 43, 44.) Trustees may also farm out the toll-,

though no express power be given in the local act, for but
teim not exceeding three years at a time. (3 Geo. W'..
c. 126, ss. 55, 57, 58 ; 4 Geo. IV., c. 95, s. 52, et
The General Turnpike Acts contain numerous provisknt

with respect to the appointment and duties of officers, th*
meetings and proceedings of trustees, the making of caw-
ways, ditches, and drains, the erection of milestones. t) <•

watering of roads, the prevention and removal of armor

-

ances and nuisances, the marking of carriages and regula-
tions as to drivers, the apprehension of offenders, th*
recovery and application of penalties, the limitation of
actions, &c. ; all which general enactments have been
made from time to time for the purpose of shortening and
lessening the expense of private road bills, so that sJnK*t
the only objects which now require to be attended to m
forming road acts are the appointment of trustees, the num-
ber and situations of toll-gates, and the amounts of toll*.

(Wellbeloved, On Hightcays; Bum's Justice of th*
Peace, by D'Oyly and Williams, art. ' Highways (Turn-
pike)'.)

TURNSOLE. [Archil.]
TURNSTONE. fScoLoPAcms, vol. xxi., p. 86.1
TURPENTINE TREE, the name given to some of the

species of trees belonging to the genus Pistacia. Thr
genus Pistacia belongs to the natural order Anacardiarer.
aud is known by the possession of dioecious flowers, which
are without petals. In the male plants they are disposed
in racemes resembling catkins, and each flower is accom-
panied with a bractlike scale ; the calyx is 5-cleft ; the
stamens are 5; and the anthers are 4-comered. The
female flowers are disposed in less dense racemes than the
male : the calyx is 3-4-cleft ; the ovary is l-a<elled • stir-
mas 3; and fruit a dry ovate drupe, Having one cell con-
taining a single seed ; two of the cells of the ovarr are
sometimes found abortive.

The Venetian Turpentine-Tree, or Turpentine Pistaohja-
Tree (P. lerebinthus), is a tree growing to the height of 3P
feet. Jt has deciduous unequally pinnate leaves, of about 7
leaflets, which are ovato-lanceolate, rounded at the t*se.
and acute and mncronate at the tip. The fruit is round,
not succulent, and somewhat furrowed, and when ri]>eof a
dark blue colour. Its leaves and flowers emit a very heaw
resinous odour. This tree is a native of the south of Europe
and the north of Africa, and was introduced into this ecmn-
try about 1656 : it is not however common. One of the
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nnest specimens in Great Britain is growing in the" Chelsea
Uotanic Garden. The Chian or Cyprus turpentine is pro-
cured from the Piitacia terebintht^. This turpentine is more
costly than other kinds, on account of the Small quantity
obtained. A tree of 50 or 60 years' growth does not yield
more than 10 or 12 ounces annually. The turpentine is

procured by making incisions into the branches, from which
it oozes in a fluid state, and is then allowed to concrete for

a few days, after which it is collected. This species of Pis-

tacia is liable to the attacks of a cynips, producing horn-
shaped excrescences. These were figured and described
bv Gerard, in his ' Herbal,' in speaking of which he says,
* This plant beareth an empty cod or crooked home, some-
what reddish, wherein are found small flies, worms, or gnats,

bred and engendered of a certain humorous matter, which
cleaveth to the inner sides of the said cods or homes, which
wormes have no physical] use at all.'

The Mount-Atlas Mastich, or Turpentine-Tree {P.athtn-
tien\ is a deciduous tree, growing in Barbary, not far from
Mount Atlas. It is also, with the last species, found in the
island of Scio (Chios) and about Constantinople. When
cut into, it yields a large quantity of resinous matter, very
much resembling mastich. The Arabs use it for chewing,
t o give whiteness to their teeth. The Moors eat the fruit

as they do that of the date.

The Mastich-tree (P. Lentiscus) is evergreen, and has
abruptly pinnate leaves, with 8 lanceolate leaflets, and a
winged petiole. This tree attains a height of about 20 feet,

and is a native of the coasts of the Mediterranean. It

yields the mastich of commerce, and is a handsome tree.
'1 1 was introduced into British gardens about 1654, but it

does not bear this climate so well as the P. terebinthus.

The Pistacia-Nut Tree (P. vera) has deciduous, unequally
pinnate leaves, composed of from 3 to 5 ovate leaflets,

which taper a little at the base, and are indistinctly raucro-

nate at the tip. This tree attains a height of about 20 feet,

and is a native of Syria. It yields the pistacia-nut [Pista-

cia Nut], and for tnis purpose it is cultivated in the south

<>t' France and Italy. It was introduced into British gar-

< lens in 1770. It will grow as a standard, but it is best

I ilaced against a wall. It will produce fruit in this country,

I jut the nuts do not ripen.

TURPENTINES. A large number of substances are

embraced under this designation, which has always been
fipplied to certain of them, while others, which were for-

merly by scientific writers, and are even still by the
community, termed balsams, have been referred to this

lie.ad, their claim to be regarded as balsams being aban-
doned, as they are devoid of benzoic acid. Some of
these, such as copaiba, arc oleo-resins, many of which
have been already treated of under the name of the plant
which produced them : there remain to be treated of here
(hose oleo-resins which are derived almost exclusively

from the tribes of plants called the Coni/ertr, or Pinacese

; fir-tribe), and the Terebintaeere, or that section of it

termed Anacardiaceae. Several articles yielded natu-

rally, or procured by some artificial process from the first

of these, have been described. [Crkasotk ; Frankin-
cense; Oils; Sandarac; Tar.] A short notice of the
others are here given, commencing with the products of

the flr-tribe.

The Coniferse yield a variety of terebinthinate articles to

the Materia Medica. Exclusive of those from the genus
Juniperus [Geneva], the others are obtained from the

trenera Pinus, Abies, Picea, and Larix. It is difficult to

indicate which of the species of these genera furnish the
tli versified products known under the designations of tur-

pentines and resins. Few tribes of plants are more valu-

able to mankind in every respect save that of food ; yet

even this is not wanting, as the bark of the P. sylvestris is

formed in years of scarcity by the Norwegians into bread,

and the P. pinea, or stone pine, produces seeds, denomi-
nated nuclei janeoli, which in France and Italy are used

ut dessert, and even in the time of Pliny were pre-

served m honey, a custom continued in Spain to the pre-

sent time, the sweetmeat called turonne being a mixture of

honey and the seeds of this pine. It is heavy and indi-

gestible, and should be used very sparingly.

In the Pharmocopoeia the P. sylvestris is stated to be the

source of the common turpentine (Terebinthina vulgaris),

and is unquestionably the source of the coarsest sort. The
mode of obtaining it is thus described by Loudon, in

the 'Arboretum Bntannicum,' p. 2174.

' To procure it, a narrow pieee of bark is stripped off the
trunk of the tree in spring, when the sap is in motion, and
a notch is cut in the tree, at the bottom of the channel
formed by removing the bark, to receive the resinous juice,
which will run freely down to it. As it runs down, it

leaves a white matter like cream, but a little thicker,
which is very different from all the kinds of resin and tur-

pentine in use, and which is generally sold to be used in
the making of flambeaux, instead of white bees'-wax. The
matter that is received in the hole at the bottom is taken
up with ladles and put into a large banket ; a great part of
this immediately runs ^through, and this is the common
turpentine. It is received into stone or earthen pots, and
is then ready for sale. The thicker matter which remains
in the basket is put into a common alembic ; and a large
quantity of water being added, the liquor is distilled as
long as any oil is seen swimming upon the water. The oil,

which is produced in large quantities, is then separated
from the water, and is the common oil or spirit of turpen-
tine. The remaining matter at the bottom of the still is

the common yellow resin.'

Pix liquida, tar, is obtained by the dry or destructive
distillation of several woods, such as beech and pines : but
is chiefly got from the residua) mass after the distillation of
wood to procure pyroligneous acid (wood vinegar). When
obtained from fir-trees, it comes over at first as a brownish
yellow oily liquid, called Pix liquida alba; while from
other trees it is a thick, oily, blackish brown liquid, heavier
than water, with a disagreeable empyreumatic odour, and
a nauseous, acrid, bitter, empyreumatic taste, which en-
dures a long time. It is inflammable, burning with a
bright flame and much smoke. It is a mixture of creasote,

picamar, parafine, eupione, acetic acid, and other products
of dry distillation not accurately ascertained. The tar from
pine-trees alto contains oil of turpentine, while creasote
is chiefly found in beech-tar, scarcely ever'in pine-tar.

Tar is little fitted for internal use, and pitch is generally
substituted for it. Tar diffused through water for some
time communicates its odour to it, and gives it an amber-
like colour. This hns been much vaunted as a remedy in

pulmonary consumption. The introduction of it has been
attributed to Bishop Berkeley, but it was recommended
even by the Roman physicians : it has nearly lost its cha-
racter, especially since the isolation of creasote. An oil

distilled from tar is sometimes confounded with creasote,

as it is likewise incorrectly termed oil of tar. Oil of tar is

beneficially applied to ringworm and other diseases of the
scalp. Tar ointment is very efficacious in similar affections.

Equal parts of tar and sulphur ointments will generally

cure porrigo favosa in a fortnight, but they have little in-

fluence over porrigo scutellata, for which creasote ointment
is nearly a specific.

Pix nigra, pitch, is procured by the evaporation or dry
distillation of tar, of which it is the residuum, and its com-
position is the same, except from the absence of the vola-

tile parts. This in the form of pills is of singular efficacy

in some cutaneous diseases, especially of the order squamae,
such as icthyosis. The ointment is also useful in diseases

of the scalp.

Abies Balsamea, Poiret H Pinus Balsamea, Linn. ; Abies
Balsamifera, Michaux, the Balm of Gilead, or American
Silver Fir, differs in several respects from the other firs, in-

asmuch as it seldom grows to a greater height than 20 or

30 feet, and yields a much finer turpentine, resembling

some of the oleo-resins of the Terebintaccip, and designated

Canada Balsam.
This juice exudes cither spontaneously, when it is of re-

markable purity, and then called spurious Balm of Gilead
(the genuine is from Balsamodendron gileadense), or false

Balsam of Mecca, or by incision. That which exudes
Spontaneously is most fragrant and transparent ; this last

property fits it best for optical purposes, such as preserving
small objects for inspection under the microscope.

In warm weather, especially from the older trees, it

exudes spontaneously, but it is procured more abundantly
by incisions of the wood. It has the consistence of recent

honey, and is nearly colourless, or only slightly yellowish,

JieUucid, tenacious, glutinous, thickening with age, till at

ast it becomes hard. Odour agreeably balsamic, resem-

bling turpentine. Taste somewhat acrid and bitterish.

Like all true resins, it is soluble in alcohol, set her, the
volatile and fixed oils. In composition it is an oleo-resin.

According to Bonastrc, 100 parts contain—
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Volatile oil ..... 18-6

A resin easily soluble in alcohol . .40-0
A subresin of difficult solubility . .33*4
Some fibrous caoutchouc, like subresin . 4*0

Acetic acid (traces and bitter extractive)

and salts 4-0—100-0
On account of the volatility of the essential oil, and to

prevent the hardening of the turpentine, it is necessary to

keep it in very well-closed vessels.

An inferior article, chiefly Venice turpentine, is fre-

q aently substituted for it. Its action is irritant and diuretic,

and it is occasionally used in the same way as copaiba,

both in affections of the urinary organs and in diseases of
the chest.

Abies canadensis, or Hemlock Spruce, is said to yield a
similar juice. The young twigs put in beer, instead of hops,
form spruce beer ; boiled, they make essence of spruce,

both of which are of much utility in preventing sea-scurvy.

The juices of all the species of Conifer* previously

mentioned are oleo-resins, differing from each other

chiefly in the relative proportions of oil and resin, being,

when the former predominates, more fluid; when the

latter, more solid. A spontaneous separation often occurs
by the volatilization of a portion of the oil, and the rest

absorbing oxygen, an oxide of oil of turpentine is formed,
commonly termed resin.

Those which contain most volatile oil possess the greatest

power over the system, and the oil when separated still

greater.

Common turpentine, or Resina liquida (Terebinthina

vulgaris), as the natural combination is termed, yields two
distinct articles to the Materia Medica, viz. : 1, Oleum
terebinthinae, obtained by the distillation of the liquid

resin ; 2, Resina, or simply resin or rosin, which is resin

with a little water, remaining after nearly all the oil has
been distilled off : but if the process of distillation be car-

ried as far as possible without causing new combinations of
the elements, all the water is driven off, and the residuum
becomes black, and is termed Colophony, and sometimes
fiddler's rosin. The resin is used merely to make cerates,

ointments, and plasters, which are more or less stimulant.

As turpentines have a very disagreeable taste, it is

customary to form them into pills or boluses ; but since

this is rather difficult, it is well to be aware that magnesia
affords a convenient means of accomplishing it, as in the
case of the oleo-resin of copaiba. The kind of magnesia
and the quantity to be used vary in the different kinds of
turpentine. Bourdeaux turpentine (from P. maritima, or

P. pinaster) requires one twenty-one part of magnesia usta

to form a pill-mass. Venice turpentine (from Larix

Europaea), called also turpentine of Briancon, requires a
quantity equal to its own weight of carbonate of magnesia
to form a pill-mass. But the quantity of magnesia must
vary with the age of the turpentine, more being required

when it is very fresh than when the turpentine is old and
more solid. The durability of the mass also varies with the
proportion of magnesia used.

One ounce of Venice turpentine united with one ounce
of hydrated carbonate of magnesia, formed a mass which was
slow of consolidating, and the pills soon lost their globular
form : but three ounces of the magnesia formed a persistent

mass. One ounce of turpentine and one ounce of
Bourdeaux turpentine, with six drachms one scruple of
carbonate of magnesia, furnished a slowly hardening mass,

which at last resolved itself into powder ; while one ounce
of the same turpentine with eight grains of magnesia
formed a soft mass, which, after thirty-six hours, was suf-

ficiently consistent to form pills. Some days afterwards it

became harder, and did not for a long space become friable.

With a yet smaller quantity of magnesia these changes
take place more slowly, so that it is-requisite in magistral
formulas never to order less magnesia than the one-fiftieth

part of the turpentine. This proportion forms in a few.

minutes a transparent pill-mass with a vitreous fracture."

But the finer sorts ef turpentine may be administered in

the liquid form ; the coarser must be in pills.

Oleum Terebinthinae, Oil or Spirits of Turpentine, as it

occurs in commerce is never pure, but contains more or

less resin formed by the action of the air ; and to obtain it

pure, it is ordered to be distilled a second time, and then

called Oleum Terebenthinse purificatum, and sometimes
Oleum Pini purissimum. The commercial oil of turpentine

has an acid reaction, the purified has not. The impure has

always from 4 to 5 per cent, of oxygen, owing, accstrdinj

to Dumas, to some water remaining diffused through rt-

When pure, it is colourless, limpid, very fluid, aad p-»
sessing a penetrating disagreeable odour. That which isd>-

tilled from the Strasbourg turpentine, procured from Afaw
Picea, or silver-fir, is much less unpleasant, and at a d>
tance resembles oil of citron or lemon.

Its specific gravity at 70° Fahr. varies from 0 85 to O-ffl

It boils at 312° Fahr., but by addition of water it beak c
nearly 212°, at which temperature it may be readily dt*ilW
It is one of the volatile oils which is devoid of oxygw
but its exact chemical nature is not determined. It to—
of from 87-51 to 88-43 of carbon, and 11-33 to 11-36 bv
drogen : its atomic constitution, according to Dumns, is—

40 atoms of carbon . . 88-5

32 atoms of hydrogen . . 11-5—WD
According to Blanchet and Sel], it contains, or is a na-

ture of, two isomeric oils, dadyl and peuc-yl ; and which, v
spontaneous oxygenation, are converted into the two strife

which constitute resin and colophony, viz. pinic and *yr»c

acids : pinic acid is soluble in cofd alcohol ; and wt*.

remains undissolved is sylvic acid. Dadyl combines tn£

hydrochloric acid, and foims a hydrochlorate of nsttn
of turpentine, called also artificial camphor. This pm-
ciple, or dadyl, is called, by Dumas, Camphogen.

Oil of turpentine is insoluble in water, yet it comm-n.
cates its odour to it : also it can be united with wtrtrr.

forming a hydrate (or stearopten) which crystallizes it

colourless prisms, shining, pellucid, inodorous, and is-

sipid : it is composed of 1 atom of oil and 6 atoms of win
Oil of turpentine is soluble in highly-rectified spinl e.

wine to the extent of 10 per cent. In absolute tucoho.

aethers, and oils, it may be mixed in any proportion. \Vbr-.

long and repeatedly agitated with alcohol, it loses its ooW.
which after a time it again recovers. It is most thorouiKi
purified by digestion on animal charcoal. Oil of tnrpet-

tine possesses the property of dissolving phosphon*.
When formed into an emulsion it not unfrequenuy hap-

pens that these coagulate, which is owing to the premier
in the oil of some free acetic acid or benzoic acid. Oil o:

turpentine taken internally communicates to the urine «j

odour of violets.

Oil of turpentine is one of the most energetic of rt*

volatile oils : the vapour is quickly destructive to plant*

and in large doses it acts as a poison to both vertebrate an:
invertebrate* animals. Like all volatile oils it acts power-
fully on insects which respire by the whole surface, hence >:

instantly kills wasps, lice, fleas, and worms. It has a mac-:

potent action on the lower animals than on man, both n
ternally and internally. Applied to the skin of hone*, n
blisters it more rapidly than the skin of man ; and t«c
drachms administered to a dog (Schubert, in Chrutrwa
caused death in three minutes, while human beings haw
taken 3 ounces without any serious consequences. Indexi
Dr. Christison states that he is not aware that it has etc
proved fata). Horses also have taken for some days »
much as 10 or 12 ounces. (Moiroud, in Pereira's Leetmrt.

In moderate doses it acts as a stimulant to the stomal
and whole intestinal canal ; manifested by a grateful feed-

ing of warmth, with greater activity in the mucous men>
brane of the intestines, and of the liver. The incresstor
secretion of these organs, particularly of Uie bile, can*-,
more frequent evacuations : further, it promotes the secrr-
tion of the kidneys, and likewise, but less evidently, of thr
skin, the pulmonary surface, and also ofthe uterus. It com-
municates the terebinthaceous odour to the cutaneous
perspiration, and sometimes even causes an eruption oa
the skin.

Its effect on the vascular system is equally stimulant

:

Dr. Copland made many experiments on himself, when in

health, and found that his pulse became more frequent,
small, and contracted; with feelings of intoxication,
anxiety, shiverings, a sensation as if the intestines «m
drawn towards the vertebral column, unpleasant eructation,
thirst, and a sharp hunger ; sensations which food causa"
gradually to subside, without vomiting or diarrhoea. Ven
large doses often produce temporary intoxication, asii
sometimes a kind of trance, lasting twenty-four hours,
without any subsequent bad effect.

Implicit reliance is placed on oil of turpentine agaicei
the tape-worm. It is in general recommended to be gives
in large frequently-repeated doses, mixed with muc^R.
syrup, and cinnamon-water, and is thought to directly ki"
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t he worm, rather than destroy it by removing the means of
its further nourishment. But this mode of administration
is by no means so eligible as that of small doses (3j to 3y)
per diem for a continuance, a plan recommended by Vogt
{PAarmacodyn., vol. ii., p. 163), and proved by Dr. Graves
to be effectual. ,

In chronic affections of the liver, obstructions from gall-
stones, &c., if no inflammatory state be present or ap-
proaching, oil of turpentine with twice its weight of spirit,

a t her. sulphur, in the dose of from 10 to 20 drops, in yolk
of egg, is often very useful ; in melaena and obstructions of
t he liver, and vena porta, &c. It is most likely, from its

action on the liver, that it proves serviceable in chronic
rheumatism. In sciatica, Dr. Cheyne recommends it in
small doses. It is useful in atony of the intestines, lac-
teals, particularly of old and phlegmatic people, especially
of the lower orders. Even typhus fever, if there be a
tympanitic state of the abdomen, is benefited by it, and
1 )r. Chapman has found it valuable in the yellow fever of
Philadelphia. Dose from 1 to 2 drachms per diem. In
cholera asiatica, with spirits of ammonia. In obstinate
constipation, in large doses. [In scarlet fever, when the
eruption does not come freely out, 10 to 60 drops in one to
three tea-spoonsful of castor-oil. (Dr. Delany of Georgia,
U. S.) In chronic cramps, convulsions, and epilepsy (with
only temporary benefit). In atony of the kidneys and blad-
der. In catarrhus vesicae, gleet, gonorrhoea, and feucorrhcea,
it may often be advantageously substituted for copaiba.
In atonic haemorrhages it is very useful. In puerperal pe-
ritonitis, applied externally, it is of great utility. Exter-
nally in burns, the linimentum terebinthinas, or hot dress-
ing-, is useful. In peritonitis with a tympanitic condition
jf the abdomen it is very excellent.

Oil of turpentine at a high temperature readily ignites,

and burns with a fierce, dense, red flame, and much black
-moke. This readiness to ignite and the copious ev.olu-

l ion of smoke are easily explained by reference to its che-
mical composition. Consisting of a very large proportion
ul' carbon, with some hydrogen, but no oxygen, it only re-

quires an elevated temperature, such as the proximity of a
burning body, to cause it to rush into a state of combus-
tion in order to saturate the large quantity of carbon with
oxygen. This property renders it valuable to enable a
number of candles to be lighted readily, as in candelabras
in public rooms, by merely immersing the end of the wick
in oil of turpentine. The copious fumes of smoke render
oil of turpentine an unpleasant article of combustion in

private houses ; but this objection may be completely ob-
viated by submitting the oil to rectification, and burning it

ni flat-wicked lamps, by which a much larger quantity of
jxygen is brought in contact with the particles of carbon,
inJ thus little or no smoke is formed. This is done with the
ainp naphtha, which is merely purified oil of turpentine.

The only article yielded by the Terebintaceae which re-

uaius to be treated of here is Chian turpentine, as the
genuine Thus, or Frankincense, has been already noticed.

Olibanitm.] Chian or Cyprus turpentine, called also true

urpentine, is obtained from the Pistacia terebinthus.

Turpentine Trek.] This tree is a native of Barbary,
Syria, the south of France, and, above all, of the Grecian
Archipelago. The juide exudes naturally, but in very
>raall quantity ; and to procure it in greater abundance
ihe inhabitants of Chio make in the stems and branches
transverse incisions. Eight or ten ounces are the utmost
obtained from one tree ; hence it is very dear. It is of
I he consistence of new honey, tenacious, pellucid, of a light

\ ellowish-green, colour. The odour is penetrating and pecu-
liar. It has a slightly bitter taste ; but when adulterated
with any of the coniferous kinds, its odour is strong, its

taste acrid, and of a sensible degree of bitterness. It con-
sists of a volatile oil and resin, and when by time the
former is dissipated or oxydized, it becomes hard and trans-

lucent. This article is scarce in a pure state, it being mixed
largely, with Venice turpentine, and indeed in many in-

stances altogether supplanted by that article. It was
greatly esteemed by Hippocrates ; and in the present day
it is chewed by the inhabitants of Turkey, Persia, &c, as

mastic is, to sweeten the breath. But it likewise improves
the digestion, having a very beneficial influence on the

secretions of relaxed mucous membranes. Hence it is

useful in chronic catarrh, both of the lungs and genito-

urinary organs. For the latter it is advantageously com-
bined with sulphate of zinc.

~

P. C., No. 1606.

On certain of the trees, owing probably to the punc-
tures of insects, are produced follicular gall-like bodies,
termed galUe pittachtnee, which yield a glutinous juice,
and, when smoked like tobacco, are found very service-
able in some cases of asthma. See Th. Martius, Ueber
GaUae Putackinae, with figures, inAnnalen derPharmaeie,
Rd. 21, p. 179; also Dierbach, Die Neuetten Entdeckungen
in der Materia Medica,\, p. 97, and ii., p. 254. They are
obtained chiefly out of Dalmatia, and are called Carobe del
Legno di Giuda. They appear to be a different article from
those found on the leaves from the puncture of the Aphis
PistaehiaB, L., in which a considerable trade is carriedon
in the Levant for the purpose of dyeing silk.

TURPETH MINERAL. [Mercury, xv. 104.]
TURPIN or TILPIN, Latinized TURPPNUS, was on -

ginally a Benedictine monk of the convent of St. Denis
near Paris ; but Charlemagne raised him, in a.d. 773, to
the archbishopric of Rheims. This dignity he held until
his death, a.d. 811, or, according to others, 813. There is

a Latin romance in verse containing an account of the ex-
pedition of Charlemagne into Spain against the Saracens,
of his conquest of the country, and of the heroic death of
Roland in the vale of Roncesvalles. This poem, which
is entitled ' Historia de Vita Caroli Magni et Rolandi,'
was formerly ascribed to ArchbishopTurpin, as is stated

on the title-page of several MSS. But among the many
arguments which have been advanced against that opinion,
one is sufficient to show its inconsistency. The author of
the romance speaks of the death of Charlemagne, although
it is an attested fact that Archbishop Turpin died before
the emperor. The work was in all probability composed
about the end ofthe eleventh or the beginning of the twelfth
century. Whether the name of the author was really Tur-
pin, and thus gave rise to the confusion, or whether it is

a mere forgery, for which the circumstances of those times
offered many temptations, cannot be decided. Thus much
only seems clear, that the writer's object was to exhibit

Charlemagne as the model of a hero in combating
paganism and the pagans, and thereby to work upon his

contemporaries, so as to rouse them to take part, in the
Crusades. The tendency of the poem is a religious one,
and it bears great marks of being the work of a learned
monk, especially in the subtle disputes between the heroes,

who fight as much with their tongues as with their swords.

Notwithstanding all this, the work is of great interest,

being one of the earliest poetical productions of the middle
ages. It is printed in 8. Schardius' and Reuber's collec-

tions of ' Scriptores Rerum Germanicarum.' A separate

edition was published by Ciampi at Florence, 1822, 8vo.,

and another in 1823.

(Vossius, De Historicis Lat., p. 298 ; Bayle, Dictionnaire
Hist, et Crit., under 'Turpin.')

TURPIN DE CRISSEC LANCELOT, Comte de Crisse,

a writer on tactics, of considerable celebrity, the materials

for whose biography are, when his reputation is taken into

account, astonishingly meagre. He wasborn in La Beauce,
of a noble family, about the year 1715. He entered the
army young ; obtained a company in 1734, and a regiment
of hussars in 1744. He distinguished himself in his charge
of colonel in the wars of Italy and Germany, and was pro-

moted to the rank of brigadier-general.

In the midst of a successful career (about 1753?) he as-

tonished his friends by renouncing the world, and com-
mencing a noviciate in the abbey of La Trappe. His
flight from that sanctuary of asceticism was as abrupt as

his entry into it. Soon after this unsuccessful attempt
to make himself a saint, he became a husband, taking in

marriage a daughter of the Marechal de Lavendhal, a lady
of literary tastes, called by her contemporaries * the secre-

tary of the Abbe de Voisenon,' who nominated her his lite-

rary executor, an office which, like some literary executors

of a later date, she discharged by publishing all the rub-

bish of his study.

In 1754 Turpin de Crisse made his debut as an author

by publishing, in conjunction with Castilhon, the ' Amuse-
mens Philosophiques et Literaires de deux Amis.' The
epistle dedicatory to J. J. Rousseau was composed by our

author. Rousseau remarked, for his encouragement, that

the work was not bad enough to entitle its author to de-

spair of attaining eminence, nor good enough to entitle him
to dispense with making a better.

In the same year appeared a more important work by
Turpin de Crisse

—
' The Essay on the Art of War,' uponr Vol.XXV.-3K
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which his reputation mainly rests. It was translated into

German by the express orders of Frederic the Great. Li-

gonier accepted the dedication of the English translation by
Captain Otway ; the Essay was also translated into Russian

:

ana notwithstanding the advance made in the theory and
practice of war since the time of its publication, it is still

regarded as a work of authority. The work is divided into

five books. In the first every possible operation of a cam-
paign (with the exception of sieges) is systematically ex-

plained] the second treats of the precautions to be ob-

served in attacking the enemy in the field ; the third, of

cantonments ; the fourth, of attacking the enemy in quar-

ters; the fifth, of partisan warfare and the management of

light troops.

In 1757 Turpin de Crisse
1

was recalled to active service

;

m 1761 he was created Marechal-de-camp ; in 1771 he
was made a commander of the Order of St. Louis ; in 1780
he was raised to the rank of lieutenant-general, and ob-

tained in the following year the appointment of governor
of Fort Scarpe at Douai. His name appears in the list of

lieutenants-general in 1792. He was one of the emigra-
tion, and is supposed to have died in Germany in such ob-
scurity, that both the time -and place of his death are un-
known. His wife died before him, in the year 1783 : it

does not appear that they had any family.

Active service did not withdraw his attention from
the literature of his profession. M. Weiss (who alone
has endeavoured to throw some light on the personal his-

tory of Turpin de Criss6) mentions, in the ' Biographie
Universelle, ' Commentaires sur les Memoires de Monte-
cuculi,' published in 1769 ; and ' Commentaires sur les In-

stitutions de VegJce,' published in 1770. Neither of these
are to be found in the library of the British Museum. M.
Weiss says of the former, that Turpin de Crisse

1

confines
himself for the most part to the task of explaining his

author; of the latter, that the commentator confines him-
self to the first three books of Vegetius, but throws out

many suggestions in his notes, which have been adopted
without acknowledgment. The ' Commentaires de Cesar,

avec des Notes historiques, critiques, et militaircs,' men-
tioned also by M. Weiss as published in 1783, is a reprint

of Clarke's text of the ' Comjnentaries,' with Wailly's trans-

lation (altered in a few places by the Count) in opposite
columns, numerous notes, and plans of battles. The mili-
tary remarks of the editor are the most valuable part of
this edition.

The only works of Turpin de CrissS we have seen—the
' Essay on the Art of War,' and the ' Notes on Caesar'—in-

dicate extensive reading in the author, and a sobriety of
judgment for which the story of his entry and retreat from
La Trappe scarcely prepares the reader. The value of
his writings, as expositions of military theory, may be in-

ferred from the predilection evinced for them by Frederic
the Great of Prussia.

TURPl'NIA,asmall genus of trees of the natural family
of Celastrineas, named in honour of M. Turpin, a French
botanical artist and the author of several papers in the
• Annates du Musce d'Ifistoire Naturelle.' It is one of
tlie genera common to the West Indies, India, and the
neighbourhood of Canton—the Dalrymplea of Dr. Rox-
burgh having been found not to differ from the Turpinia
of Ventenat. The trees have the habit of Staphylea, with
opposite, impari-pinnate leaves, and stalked serrated leaf-

lets. The flowers are white, in panicles and polygamo-
dioecious. Calyx 5-parted, with coloured margins. Petals
5, inserted in a 10-^renated disk. Styles 3, joined in one.
Berry trigonal, 3-celled ; cells 2-3-seeded. Turpinia pomi-
fera, the first discovered Indian species, is called,junki-jam
in Silhet, where it bears a yellow roundish fruit of the size
of a medlar.

TURQUOISE. Calaite; Odontalite.—Occurs in bo-
tryuidal or mammillated masses. Colour greenish-blue,
of various shades. Fracture conchoidal, rough, and un-
even. Commonly opaque ; sometimes tran/.uccat on the
edges. Streak white. Hardness 5-0 to 6 0. Specific
gravity 2*8 to 3-0. Occurs in alluvial clay in Persia.

It has been found to consist of—
Phosphoric acid . 30-90
Alumina . . 44*30
Oxide of copper . 3 75
Oxide of iron . . 1-80
Water . . . 19-00

99-95

The Occidental Turquoise, found near Simon in Lo**t-

Languedoc, is stated to be merely bone coloured by pbe»-
phate of iron. According to La Grange, it consists of

—

Phosphate of lime . . 80
Carbonate of lime . . 8
Phosphate of iron . . 2
Phosphate of magnesia 2
Alumina . . . 1*5

Water . . .
'. 1-6

951
TTJRRj*EA, a genus of plants of the natural family c'

Meliacetp, namea in honour of an Italian botanist. G.

Turra of Padua, who died in 1607. The genus is charac-
terised by having the calyx 5-cleft. Petals 5. 8tamtr«
10, joined into a long tube, 10-cleft at the apex, ha\i':j

the anthers inserted between the lobes. Stigmas thiri

Capsule 5-celled, 5-valved, with a partition in the tnidJl:

of each valve ; cells 2-seeded. Leaves simple, occasx*--

ally pinnate. Many of the species are highly ornamentii
forming trees or shrubs in the interior of the Cape of Gc*<i

Hope, in Madagascar, the Mauritius, and in the easlm
parts of India.

TURRET (from the Latin turris) is used as the dimrr-
tive of tower (in German, thiirtnehen), but in a p> ru'-ir

sense, and without reference to positive size, it men It

denoting that what is so described is small in compinw-r
with the main structure, of which it forms only a part nr

single feature. Turrets may be described as of two Irui-.

such as rise immediately from the ground, and tho<w win. ':

are formed on the upper part of a building by being n.--

ried up loftier than the rest. Of the first-mentioned Ivi
are staircase turrets, which are generally of very nam *

proportions and with small windows. Turrets of thin ki->J

were frequently attached to the angle of a larger tower, r.

which case they usually rise above the latter in order »•

afford access to its platform roof; owing to which cimins-
stance they serve to contrast with the bulkier mass, and *

produce greater play of outline. Thornbury Castle. GU
cestershire, affords a fine example of an "octagon tat.

and a turret of ^he same plan thus combined. Gateho-a«-
turrets, or such as flank a gateway, belong to the san
class.

Turrets which show themselves only on the upper p;-
of a building are either merely carriea up higher than t-.;

general line of the roof or parapet, or else spring out so :-

to project and overhang the wall, on which they are stsp
ported by corbelling, &c. ; and in such cases are *itr,f-

times distinguished by the name of Bartizans, or Bartirts-
lurrets.

In the antient domestic architecture of both France *
'

Scotland, circular towers and turrets with conical rci

are frequent and characteristic features, and sometimes r.:-

so numerous, that the whole structure seems to l-.c ccc-
posed of a cluster of them. Nearly the same mar be vi :

of some examples of our Elizabethan style, where irn*;-
of turrets, pinnacles, and chimneys produce grrat pi1 -

turesqueness of outline. Vanbrugh attempted, not w itho t

success, to engraft the same character upon the style h
practised, grouping his chimneys together in the furxa f.

turrets on the roof, and making them very important. u
not exactly the principal features in his compositions.
TURRILITES, De Montlort s name for a genus of lit-

taceous Polythalamacea, occurring in a fossil state in tt.t

cretaceous iormations. Mr. Sowerby ('Min. Conch.,* ic"
i., page 81) gives the generic character thus :

—

Shell spiral, turreted, chambered ; the turns contiguoLv
all visible : chambers divided by sinuous septa, pierced ir-

their disks
; aperture round.

As far as we know, nearly all the species are sinistjorsi!

.

the septa have generally the sinuosities of ammonites,
the siphunc'.e is described by Mr. Sowerby as situated net
the upper (external) part of the whorls. The ca*. ity U-
yondlhe last chamber was very large, as in Nautilus, arj
probably enclosed the greater part of the animal, so tl v
the shell was external. The British species (T. coststuv.
T. tuberculatus, T. Bergeri, T. undulatus, T. obliquus 01
' Mio. Coiichology") belong to chalk and green-sand, a-;

J

these appear to be the strata which enclose the same and
other species in France and other countries.
The relations of Turrilites, Scaphites, Bacuiites, and

Kaniites to Ammonites are very obvious; and, as through
Goniatites this great extinct group is certainly connected t»>
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• ho living and extinct Nautili, Mr. Owen has ventured to

include them all in the Tetrabranchiate Cephalopoda [Ce-
phalopoda], leaving Spirula and the Bclemnites with
Sepia and tne Dibranchiate types. However this may be,

the determination of the relative affinities among the nu-
merous fossil cephalopoda, a point of great importance,

must be worked out with the help of other considerations

than the respiratory system. Since the article Gomatites
was written, fossils of the genus Clymenia, Minister, have
been described, from Devonshire 'Ansted, in 'Cambridge
Trans. ;' Phillips, in ' Palaeozoic Fossils of Devon') ; and
as baculites arc mentioned in the chalk of the south of

England, we arc furnished by the British strata alone with

almost a complete and uninterrupted succession of the tes-

taceous cephalopods of all geological ages. The results of

:i general survey of these numerous forms in the successive

Puki'ozoic, Mosozoie, and Cainozoic periods, have been
presented in the article Polythalamacea, and we shall

here add some considerations on the successive forms of

the Ammonitidw, to which by common assent all the ge-

nera of chambered cephalopodous shells with sinuous septa

lire referred. These cart hardly be said to appear dis-

tinctly in strata below the lias, though the undulated and
crenated septa of the Ceratites of tne^nluschelkalk make
easy the transition from the angular or'undulated septa of

the'Goniatites and Clymenia to the simply sinuated Am-
monites of the lias. [Compare the figures in the articles

Gomatites and Polythalamacea.]
The Mesozoic strata are thus seert to be the character-

istic, and perhaps exclusive, repository of the Ammonitidae

;

and if we suppose them to commence with lias and cease

u ith chalk, the distribution of the several genera will ap-

pear thus :

—

§
a
<

«

1

J

1

1

5
g

i

1
s
H

1

1

Chalk formation . . , * * * * *

fj;v«i kuuI formation • * * # * #

I *i>T>i?t oolite fbrmation * •

It hIiIU* oolite formation . * *

Liuvit oolite formation . . * ?

1 An* *

In the table here presented all species are reckoned

Ammonites in which the volutions loicch each other, and
the last chamber, in which the animal was mainly inr

'. hided, forms part of the general spiral. In Crioceratites

we rank all species which are convolute at their origin,

r>.nd whose last chamber runs out in a tangent to the spiral.

In some species the whorls touch, in others they are de-

tached. (Thus might two genera be defined, the last

being the true Crioceratites of Levcille.) In Scaphites are

ranked the species partially spiral or incurvated at each

extremity. Hamites here includes the siphonoid or hook-

like forms figured by Mr. Sowerby. Turrilites compre-

hends the forms which are spiral round an axis, and Bacu-

liies those which are straight.

In this point of view the Ammonitidae with sinuous su

hires are paralleled by the Goniatites, Lituites, and Cly-

uieniae of the Palaeozoic rocks; while both Goniatites and

(Jlymeniae show the last chamber a pail of the spiral. Li-

tuites and certain Nautili have it produced straight; and

the forms of Phragraoceras recall ra some degree those of

some Scaphites.

Involute Ammonites, in which the inner whorls are

embraced by the outer ones, occur in the lias, and through

all the formations into the chalk (Orbulites of Lamarck).

Convolute Ammonites, the inner whorls apparent, appear

through the same ranges. Evolute forms, such as might

be included in Crioceratites, may probably be found less

rare, as opportunities of inspecting perfect specimens

occur (such as on the railway cutting near Chippenham)

;

Ammonites timbriatus (Tropaoura, Sowerby) roav be- one

of these; Scaphites bifurcatus of Hartmann another ; and

Hamites spiniger of Ziethen a third. But the greater

number appear to be localised in the upper oolitic and

green-sand formations, and are specially abundant in the

Speeton clay of Yorkshire. The apertures of Goniatites
and Ammonites, when perfect, generally exhibit remark-
able constrictions and extensions into lateral auricles, and
occasionally suggest the notion of variability or even in-

detcrniinateness in form, which conducts to Scaphites.

(See Goniatites reticulatus, Phillips's ' Geology of York-
shire ;' Ammonites Brakenridgii, A. Brongniarui, &c, in
' Min. Conch. ;' and Mr. Pratt on Ammonites, in ' Phil.

Mag.,* 1841.)

Scaphites, having revolute instead of straight exten-
sions, differ from Crioceratites, and show a singular differ-

ence amongst one another. Scaphites equalis, ' Min.
Conch.,' tab. 18 (said to be from Yeovil and also from the

green-sand formation, but Yeovil fossils are from the lower
oolite), has its extremities coiled in one plane, like an Am-
monite. The same is the case with Scaphites Yoannii.
But Scaphites obliquus (' Min. Conch.,' tab. 18) has its ex-
tremities coiled irregularly round an axis, and thus con-
ducts us easily to Turrilites with its spiral voiutions, and
also to Hamites (Sowerby), with its tapering, incurved,

but not spiral figure.

Baculites may be viewed as analogous to a straight part

of Hamites.
It appears therefore from these considerations that the

main differences in these various groups of the Ammo-
nitidae with sinuous sutures are such as have been also

seen in the earlier analogous Palaeozoic forms : viz. va-

riations of involution, convolution, evolution, and recurva-

tion—in one plane round a mathematical central point

;

in an irregular free twist round a short axis ; or in a re-

gular spiral round an elongated axis. Evolution, recur-

vation, rectilinearity, twisting, and spirality round an axis,

appear chiefly in the higher strata, among the last terms

of this singular series of forms ; and these abnormal confi-

gurations may perhaps be justly viewed as dependent on
an alteration of the physical conditions which allowed of

the remarkable abundance of the normal Ammonitic
types—while in the total change of those conditions we
must look for the cause of the entire suppression of this

whole series of organization.

Tarrilitei coiUtui.

TURRIS, De Montfort's name for a genus of testaceous

gastropods, comprising those species of Mitra which have

the whorls angulated and the aperture lengthened and un-

dulated.

TURRITELLA. It would be superfluous to state the dif-

ferent positions assigned to this genus by zoologists, some

of which will be found in the article Turbinid.b, because

the detection of the animal, a description and figure of

which will be found below, points out its true place.

Generic Character.—Animal (see the description of

Turritella rosea).

Shell turriculated, pointed, rather delicate, generally

striated in the longitudinal direction of the whorls of the

spire, which are numerous ;
aperture rounded, entire, with

the edges of the lip disunited above ; the outer or right hp

fragile.

Operculum horny, its elements concentric.

Examples, Turritella rosea, Quoy and Gaim.

Description.—S/iell elongate-conical, smooth, trans-

versely very slightly furrowed, rosy, the whorls convex; the

spire acute ; the aperture subquadrate.
3 K 2
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MM. Quoy and Gaimard observe that when dead the

shell changes colour, and becomes yellowish, brown, or

reddish : but the more or less red striae are always to be dis-

tinguished.

Animal entirely like that of Cerithium [Entomosto-
hata, vol. ix., p. 451J, of which genus MM. Quoy and
Gaimard think that it may form a division. The head,

elongated into a proboscidiform muzzle, is brown dotted
with black. The tentacles are moderately long, obtuse,

white, carrying sessile eyes very near their base. The foot

in elongating itself has a ' quadrilateral form, a little

widened in front : it is greenish or yellowish, dotted with
brown. The mantle has its contour fringed and sprinkled

with whitish lunules, disposed in a rather regular manner.
Operculum very delicate, round, and multispiral, like

that of the Cerithia. (Astrolabe,)

TurritclU rosea.

a, ihell and animal ; 6, operculum. (Astrolabe.)

1

Sbell of Turritella tcrcl>ra.

Locality.—Found in the Arise de CAstrolube at New
Zealand, at some fathoms depth. MM. Quoy and Gai-

mard state that their dredge brought up thousand* of <

individuals, among which very few living ones were Sot

They describe them as timid animals, seldom developing
themselves, like the Cerithia. Length 2 inches 8 fines

;

breadth 2 lines.

Turrilella terebra.

Description.—Shell elongate-turreted, transversely Bar-

rowed, fulvo-rufescent or reddish : the whorls convex, tm
numerous, sulcated, the furrows subequal ; spire with an

acute apex. This species grows to a length of between 4

and 5 inches.

Locality.—African and Indian seas. (Lam.)
M. de Blainville remarks that the thirteen living specie*

characterised by Lamarck come from the Indian seas, the

coasts of Guinea, or those of America. Nevertheless, be

says, twelve fossil species occur in France alone. Defrance.

he adds, increases the number to 37, from the beds anterior

and posterior to the chalk, of which five species are ans-

logous in Italy, according to Brocchi, one in Touraine, and

one, identical, in England.
The number of species recorded by M. Deshayes, in h»

tables, is 24 living and 43 fossil (tertiary) ; and of that
Turritellee terebra, Ligar, and two new species, are nottd

as living and fossil (tertiary).

Mr. Lyell records Turritella terebra from the flank

of Etna (clay and volcanic tuff) and from Syracuse. T.

tornata, from Girgenti (limestone and clay) ; T. sut-

atigulata, tornata, and terebra, from Caltanisetta (chy
and yellow sand) ; T. terebra again, from Caltagirooe.

Palermo, and Ischia ; and T. duplicata from the last-

named locality. Turritella occurs also in the list of Red
Sea fossils noticed in the article Turbimd* and elsewhere

in this work. T. terebra, imbricataria, subangulata, tor-

nata, and varicosa are recorded by the same author from
Sienna ; and he figures Turritella proto as belonging to the

Miocene tertiary period, and Turritella imbrtcatarta as

belonging to the Eocene tertiary period. Mr. Lea describe*

Tumtella carinala and lineata from the tertiary of Ala-
bama (Claiborne beds).

With reference to the occurrence of Turritella bekr*
the chalk, we would refer the reader to Dr. Fitton's Strnti-

graphical Table, where five species are recorded, rangin:
from the upper green-sand to the Oxford oolite, both in-

clusive. Mr. Murchison describes four species from the

Silurian rocks (old red-sandstone, middle and lower bed?
only ; and the lower Ludlow rock).

Proto.

Those who acknowledge Proto as a genus, place it, gene-
rally, next to Turritella.

Generic Character.—Animal unknoiev.
Shell turriculated, elongated, with numerous spiral whorls,

which are convex or gibbous, with a decurrent band at the
suture, as in Subula ; aperture oblique, round, expanded,
with the lips disunited ; the right lip trenchant, commenc-
ing backward much earlier than the left lip, which is very
much expanded.
Operculum t
M. de Blainville, whose description this is, observes thai

this genus, established by Defrance, seems to contain, as

yet, but one living species. As to Proto terebralit (the
fossil), M. de Blainville thinks that it is either a species of
Potamides or Pirena. [Mklanopsis.]
M. Deshayes, in his tables, records two living species of

Proto and four fossil (tertiary).

TURSELLI'NUS, HORATIUS, a learned Jesuit, whose
real name was Torsellino. He was born at Rome in 1545.
and belonged to a distinguished family of that city. He
devoted himself from early youth with indefatigable tea!
to classical studies. In 1562 he entered the order of the
Jesuits. He afterwards taught in the institutions of hu
order at Florence and Loretto, and in 1579 he was
appointed rector of the seminary of the Jesuits at Rome,
in which office he continued to exercise a very beneficial
influence for twenty years, down to his death on the 6th U
April, 1599.

Tursellinus was one of the best Latin scholars that have
ever lived, and his work on the Latin particles is still the
best book ort that subject. His principal works are : 1. ' De
Vita S. Francisci Xaverii Libri Sex,' Rome, 1594, the
best edition of which is that of 1596, 4to. : the work is of
srreat interest, not only on account of the distinguished
man who is the subject of it, but also because it contain*
much information about the missions of that time. It has
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been translated into nearly all the modem languages of
Europe. 2, ' Hretoria Lauretana, libri quinque,' Rome,
1597, 4to. This is a history of the miraculous image of
the Virgin Maiy at Loretto. 3, * De Usu Particularum

.

JLatini Sermonis,' Rome, 1598, 12mo. This very excellent
•work was reprinted and edited, with additions and correc-
tions, by J. Thomasius in 1673, and by J. C. Schwarz in

1719 ; it is also printed in the English edition of Faccio-
lati's « Lexicon totius Latinitatis :' the best edition is that of
Hand, Leipzig, 1829, 8vo. 4, « Epitome Historiarum a
Mundo Condito ad annum 1598.' This work is a universal

history, in ten books, written in the Italian language.
Although it is very brief, it has always been held in high
esteem, and has not only been continued by several subse-
quent editors, but also translated into several other lan-

guages.
For a more detailed account of the Life of Tursellinus,

see R. Retelius, who has incorporated his work on the
Latin particles in his ' Scriptores de elegantiori Latinitate

Selecti.'
* (Compare Alegambe, Bibliotheca Scriptorum Socielatis

Jem ; Mandosius, Bibliotheca Romana.)
TURTLE. [Tortoises.]
TURTLE. JTestudinata.]
TURTLE-DOVE, Turtur communis (Colttmba Turtur,

Linn.).

Description.—Male.—Head and nape vinous ash ; on
the sides of the neck a space composed of black feathers

terminated with white ; front of the neck, breast, and
upper part of the belly light vinous; back brown ash;
border of the wings bluish ash ; the other coverts rusty

with a black spot at the centre of the feathers ; abdomen
and lower coverts of the tail pure white ; tail-feathers

blackish ash ; all, with the exception of the two inter-

mediate ones, terminated with white ; the lateral feather

white externally
;

space round the eyes and feet red

;

iris yellowish red. Length about eleven inches and a
half.

The Female has not the whjte front, nor the colour of
the wings so bright ; her quills are brownish, whereas they
are blackish in the males. (Temni.)

This is the Tourferelte of the French ; Tortora and Tor-
tora commune of the Italians ; Turtel taube of the Ger-
mans ; Tiirtel duif of the Netherlander ; Colommen fair
and Turtur of the Antient British.

Belon and others consider this species to be the Trugon
{Tpvymv) of the Greeks ; but though Hasselquist enume-
rates it among the animals which he saw m the Holy
Land, the probability is that Turtur risorius [Columbim,
vol. vii., p. 373] is the Tur or Turtle of the Scriptures.

Geographical Distribution.—Bechstein states that these

birds are found throughout the temperate parts of Europe
and Asia, and also, in many of the South Sea Islands. He
says that they do not arrive in the woods of Germany till

the end of April or beginning of May, and that they quit

that country in September
;
adding that they are often

seen in great numbers in the forests of Thuringia, when
the pine seed has ripened well ; and that in 1788 there

was a prodigious quantity. Pennant relates that Turtle-

doves arrive in Italy in May and migrate in September;
and the editor of the edition of 'British Zoology' (1812)
remarks that they visit Greece rather earlier, and generally

come during the month of April in four or five vast

flocks. Temminck informs us that it is found high up in

the north, but not in the regions of the Arctic Circle. Mr.
Yarrell states that he finds no notice of the species visiting

any part of Scandinavia or Russia. It was seen by Mr.
Fellowes in Asia Minor in 1838 ; and Mr. H. Strickland saw
it in Smyrna in April, 1836. It probably winters in Africa.

Habits, Food, £<;.—' The Turtlc-I)ove,' says Mr. Yarrell,

in his accurate and interesting ' British Birds,' now hasten-

ing to completion, ' is only a summer visitor here, and,

like most of our summer visitors, comes to this country
from Africa, and returns there again before winter, not
remaining even in the Italian states beyond the middle of

autumn. These birds arrive in England about the end of

April or the beginning of May, and are rather more nu-
merous in the south-eastern, southern, and midland coun-
ties than in those which are farther north. Their appear-

ance is observed and hailed each returning spring, as de-

noting the season of buds and flowers
; and, as emblems of

serenity and peace, their mournfully plaintive notes give

pleasure. Sportsmen speak of a flight of pigeons, but they

say also a dale of Turtles, from doleo, the term having re-

ference to the particular character of the voice of the bird.
They frequent woods, fir plantations, and high thick
hedges dividing arable land. They make a thin, almost
transparent, platform nest, eight or ten feet above the
ground, in the forked branch of an oak, on a fir-tree, or
near the top of a thick and tall bush. Upon this nest the
female deposits two eggs about the middle of June, ac-
cording to the observations of Mr. Jenyns. The eggs are
white, rather pointed at one end, one inch two lines and a
half long, by ten lines in width. The parent birds sit by
turns, the male occasionally also feeding his mate during
incubation, and both afterwards mutually labouring for the
support of the young. In this country they are considered
as producing but one brood in the season, but in the south
of France these birds are known to have a second pair of
young. Their food is grain, particularly wheat, and they
are constant visitors to the wheat-field while the corn is

growing, and to pea-fields : they also feed on rape and
other small seeds. In the autumn they fly in small par-
ties of ten or twelve birds, and leave this country about
the end of August, and sometimes as late as the end of
September, particularly in those seasons when our harvest
is backward. I have several times killed both adult birds

and the young of the year when out partridge-shooting in

Hertfordshire ; but I have observed that these birds are

more numerous in the thicklv-wooded parts of the middle
of the county of Kent than efsewhere.'

The Turtle-dove has been seen in Ireland and Scotland,

as well as in England. With regard to the food of the bird,

it is worthy of notice that the editor, in the last edition of
the ' British Zoology,' states that the stomach of one of
these doves, examined by the Rev. Hugh Davies, in the

month of October, contained only some seed of the Poly-
gonum aviculare, of rape and ot mustard ; it must there-

fore, he observes, at that season have declined from choice
every species of bread-corn. Willughby found hempseed
in the crop of the individual examined by him.

This elegant dove would be a great addition to our
homesteads ; and though the migratory impulse is very
strong, it may be overcome. Pennant states that about
the year 1765 a pair came into^his garden at Downing in

the winter season, and continued there two or three weeks.
Bechstein tells us that young ones reared by a domestic
pigeon are easily accustoroedto the dovecot ; but as they

are very sensible of cold, it is necessary to warm the place

of their abode during winter. They multiply fast, either

when paired with each other or with the Collared Turtle

(Columba {Turtur") risoria), and in captivity should be
provided with a small straw basket to build in.

In Germany Turtle-doves, Ring-doves {Columba Pa-
lumbus), and Stock Doves are taken by choosing a place

where salt has been strewn in parks for the deer, and so

placing a net that it may fall over the birds whilst they
are busy pecking the salt.

Few birds have been more sung by poets, or more ap-
pealed to by lovers. The old French quatrain in the ' Por-
traits d'Oyseaux' (1557) thus celebrates its constancy :

—

' Si la turtrelle ayme Men chaslete,

Et (mort son pier) gemist sa destines ;

Qui ne (lira instruction donnee
Katre aux humains d'aymer pudicite ?*

Turtle Dove. (Gould.)

TUSCAN ORDER. [Civil Architecture, vii., 223

;

Column.]
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TUSCAN SCHOOL OF PAINTING. This school of

Sainting is frequently called the Florentine School, and is

ivided into several epochs, the first of which is termed
the old Florentine ; but the school of Florence was not

the school of Tuscany until after the time of Michel An-
gelo. In the earliest period of painting in Tuscany the

principal painters were of Pisa and of Siena, and there is

characteristically no essential difference between their

works and those, of the early painters ofUmbria of the

same period. Some Sienese critics have discovered a dis-

tinct school in the works of the old masters of Siena, but
it would be difficult to show any other distinction than a
mere difference of local origin.

Some artists of Siena and Florence, of the early part of

the thirteenth century, are the oldest painters of Tuscany
that arc known. There were painters in Pisa before this

time, in the eleventh century, t>ut they were Greeks from
Constantinople : and there are also paintings extant in

Tuscany which are said to be of the same period, but they
are probably the production of Greek artists. In the
church della Triniti at Florence there is a picture of
Christ painted upon canvass, and glued upon a wooden
cross, which is probably of the tenth century; it was.done
before 1003 : aud in the church of San Miniato al Monte
near Florence there is a Greek painting of San Miniato
Martire, of the eleventh century. {Etniria Pittrice.)
That there were at all times painters in Italy, from the
decline of the Roman empire, until the revival of painting
in the thirteenth century, is certain, from the remains still

extant in many cities of Italy ; from the illuminations in

manuscripts ; from the mosaics ; from the painted series

of popes in the Basilica of San Paolo, commenced in the
fifth century by order of St. Leo, and from other evidence.
The first considerable efforts towards the revival of

painting were made by the Tuscans, and the Tuscan
painters throughout have done much towards its improve-
ment and perfection in later periods. The following mas-
ters are among the most celebrated in the history of paint-
ing, both for their works and for the great changes they
effected in the prevailing styles of their respective periods

:

—Giotto di Bondone of Vespignano (b. 1276, d. 1336)

;

Tommaso Guidi of San Giovanni, called Masaccio (b. 1401
or 1402, d. 1443) ; Lionardo of Vinci (b. 1452, d. 1519)

;

Michel Angelo Buonaroti of Castell' Caprese, in the dio-
cese of Arezzo (b. 1474, d. 1563) ; Ludovico Cardi of Ci-
goli (b. 1559, d. 1613) ; and Pietro Barrettini of Cortona
(b. 1596, d. 1669). All these painters, through the striking
characteristics of their respective styles, made epochs in
the history of painting in Tuscany.

I. The oldest Tuscan artists whose names are known are
Niccola and Giunta of Pisa. Niccola Pisano, or of Pisa,
was a sculptor, and the first restorer of design from the
excessive rigidity of the Byzantine forms ; he endeavoured
to imitate the style of a bas-relief upon an antient sarco-
phagus at Pisa : he lived at the beginning of the thirteenth
century. Giunta Pisano is the earliest Tuscan painter to
whom extant works have been assigned ; he is said to have
learnt painting of some Greeks who were at Pisa about the
year 1210. In 1230 he was employed in the church degli
Angeli at Assisi : there are a crucifixion and some other
figures painted upon a wooden cross, the colours of which
are mixed in some medium not affected by water ; and at
the bottom of the cross there is a mutilated inscription,

thus restored by Lanzi :
* Junta Pisanus Juntini me fecit.'

The drawing is careful, but very dry, and the fingers are
extremely long—faults, as Lanzi has observed, not of the
men, but of the times. The expression in the heads how-
ever is good, the draperies are well arranged, and the
colouring, though brown, is laid on with a strong irapasto.
This crucifixion, says Lanzi, is not inferior to those of a
similar kind ascribed to Cimabue ; he was however infe-
rior to Cimabue in fresco. There are some frescoes by
Giunta in the upper church of San Francesco at Assisi : he
is not mentioned alter 1236.
Contemporary with Giunta of Pisa, were Guido of Siena

aud Buonaventura Berlinghieri of Lucca. The former was
illuminator and painter : to a Madonna in the Malevolti
chapel in the church of San Domenico at Siena is attached
the following inscription—

* Me Guido dp Senif dicbiu depinxit amenta
Quern Christiu lenis uullil velit agerc pooois.'

An. 1221.

There is an engraving of this Madonna in Lastri's ' Etniria

Pittrice :' its merits are very great for its period. Siena h*i
many other painters about this time, and they were r»«i
constituted as a civil body in 1250. Ugolino of Siena, tay
Vasari, painted pictures and chapels in every part of ttaJj

he died at an advanced age in 1339. Buonaventura Br-
linghieri of Lucca painted in 1236 : there was also a Dv->

dato of Lucca, who was living in 1288.

A very superior painter to those already mentioned, at!

one who added also much to the practical technic of pair-
ing, was Margaritone of Arezzo, an older painter th*:

Cimabue. At the church of Santa Cioce at Florence then
is a Crucifixion by Margaritone which is placed near arv

by Cimabue
;, and although Magaritone's is less finished

in execution than Cimabue's, the difference is not so grm
that the title of painter should be denied to the fomvr
given to the latter. The portrait or picture of San Timr
cesco di Assisi in the church of Sargiano near Arttsv,

dressed in the habit of a monk, with all the fault* of l>»

time, has a grand expression, and is a very remarkable pro-

duction : it is marked—Margarit' de Aretio pingebai . it

inscription which probably indicates a Greek source of in-

struction, directly or indirectly.

The earliest painter in Florence was apparently Ms««tr
Bartolomeo, who painted in 1236. An Annunciation, whi^
he painted in the church de' Sen i, has been attributed (.

Cavallini, the scholar of Giotto. Another predecessor
Cimabue was Andrea Tafi, born in 1213; he was fc>

scholar of Apollonius, a Greek, whom he assisted in teat
mosaics in San. Giovanni at Florence. Vasari terms Tif
the first restorer of mosaic. in Tuscany he was also >

painter.

A painter of somewhat more merit and much more iar

:

than any o{ the preceding was Giovanni Cimabue, born
Florence in 1240, through the partiality of Vasari or
neglect of research, commonly called the father of modtrr.
painting. He was architect and painter ; he greatly in.

proved the proportions of the human figure in design ; in-

spired his figures with more life than his predecessors ; a.v

'

excelled thera in grace of* execution and in richness U
colouring : his works are, notwithstanding, strictly of C»
Byzantine style. Cimabue is said by some to ha* e learc> i

painting of Giunta Pisano, whom he assisted in hit frweow
at Assisi, in 1253, in his thirteenth year : Vasari says 1 e

learned of some Greeks who were employed to decorate
the church of Santa Maria Novella at Florence. One m
his earliest and most remarkable pictures is the CoIono.'
Madonna, now in the Academy at Florence, formerly in Ibr

church of Santa Triniti; but his greatest works are thu#
in the upper church of San Francesco at Assisi. Cimabu-
excelled chiefly in male heads, to which he has somctitar*
given a truth and grandeur of expression that have ne>f
been much surpassed. Contemporary with Cimabue. bu:
somewhat younger, was Bucio di Buoninsegna of Sier.i.

famous in his time : he painted great works in the cathe
dral of that place, which are in part still extant : alsi> •

remarkable altar-piece for the same church, which is 4iV.

preserved there ; it was painted in 1308 and 131 1, and when
completed was carried in procession to the cathedral. I:

was painted on both sides, but is now cut into two. On
one side, the former front, is a Madonna and infant ChrL-i,
surrounded by angels ; on the other side, or former back.,
there is a series of small pictures illustrating the history t.f

the Passion, all containing many figures, executed with
surprising industry, skill, and judgment, when coraparrd 1

with the majority of the works or his contemporaries.
Gaddo Gaddi of Florence, born in 1239, w as also one of

the most distinguished artists of this period. He was cele-
brated for his works in mosaic, of which there are still

specimens in the cathedrals of Florence and of Pisa. He
worked also at Rome, but the great mosaics of St. John
Lateran and in Santa Maria Maggiore are the work of
Mino daTurrita, an earlier master, and the most celebrated
of his time. The mosaics of the tribune of San Giovanni
at Florence were executed by Turrita, who finished them
in 1225 ; this date is added to the following inscription
upon the ground of the mosaics :

' Saudi Ftanciani Frakn fuit bee operatue,
Jacobut in Ull jrw cunelia arte probatua.*

II. That of discovering and cultivating the abilities of
Giotto was not one of the least services of Cimabue
[Giotto.] Giotto surpassed all his predecessors, and be
added as much to the art of his master Cimabue as Ci-
mabue had added to that of the Greeks. In the mature
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work* of Giotto there are no traces of the ^yi&ntine style

:

they made an epflch in pajptin^ ;* and from his time Flo-
rence dates its preponderance in the history ofTuscan art.

1 1" Cunatme, says Lanzi, may be termed the Michel Angelo
of his age, Giotto may be termed its Raphael. Great as

was the lame of CSmabue, says Dante, it was rendered ob-
scure by that of Giotto. Dante and Giottp were friends,

and the great poet celebrated the painter in the following
well known lines:

—

' Ci-Htlolia Cinubue nella Piatura
Tenet lo camjio ; ed oru ha Giotto U Grldo,
Si che U fhraa di coloi a'oMura.'

—

Ptargattrio, xi. 32.

Giotto was painter in history, miniature, portrait, and in

mosaic ; also a sculptor and an architect : the celebrated

Campanile of Florence is his work. He painted in many
cities of Italy, but his chief works are those in the lower
and upper churches of San Francesco at Assisi. In these

paintings there are heads worthy in expression of the

greatest masters that have succeeded him
;

yet, notwith-

standing his great merits, his design is extremely hard and
Gothic, especially in his large figures : he paid also little

attention to perspective or to enjar'oscuro ; and although
he brought painting far from its infancy, he still left it

upon the whole as far from its maturity.

The scholars arid imitators pf Giotto were very numerous

:

the principal of them were Stefano Fiorentino, Tommaso
1V1 Stefano, called Giottino, and Taddeo Gaddi, the Bon of

Gaddo Gaddi. These painters worked in the same style as

Giotto, sometimes inferior and sometimes superior in exe-
cution. Stefano was called the ape of nature, ' Scimia
iella Natura.' Taddeo Gaddi, saysVasari, excelled Giotto

•n colouring and in tone : his principal works were painted
in the church of Santa Croce ; and in the chapel Degli Spag-
iutoli,in the church of Santa Maria, Novell a. The pictures

of the three saints seated in this chapel are magnificent in

the character of the heads and in the style of the draperies

:

t hey represent San Djonysio Areopagita, San Pietro Lorn-

bardo, and San Severino Boezio :' they are engraved in

Lastri's ' Etruria Pittrice.' Contemporary with Giotto was
Buonamico di Cristofano, called ButTalmacco, the scholar

of Andrea Tati ; and Bernardo and Andrea Orcagna, who
painted together a heaven and a hell in the Struzzi chapel

in the church of Santa Maria Novella; and ir) the Campo
Santo at Pisa, Andrea painted a Last judgment, and Ber-

nardo a hell. In the church of Santa Croce also Andrea
painted similar scenes : amongst the blessed he placed his

l'i iends, and amongst the damned his enemies. The best

preserved works of ButTalmacco are at the Campo Suuto

at Pisa.

Two celebrated scholars of Andrea Orcagna were Ber-
nardo Nello of Pisa and Francesco Train! of Florence : of
t he latter there is a celebrated picture of Thomas Aquinas
at Santa Caterina at Pisa.

Contemporary also with Giotto was the famous Simonc
Memmi di Martino of Siena, celebrated by Petrarch in two
of his sonnets Tor a portrait

,
of Laura. The same poet

mentions him also in one of his letters, where [he says,

• I have known two distinguished and excellent painters,

Giotto, a citizen of Florence, whose fame among moderns
is immense, and Simone of Siena.' Simone was bora about

1284, and after distinguishing himself by many works in va-
rious cities in Italy, he went to Avignon, where he died in

1344. He excelled in composition and in invention. Vasari

speaks very highly of his great works in the chapel Degli
Spagnuoli, in the church of Santa Maria Novella at Flo-

rence, which was painted in 1332. Christ going to Cal-

vary, which is one of the paintings of this chapel, is a
work of great merit in expression, in composition, and in

design. (Lastri, Etruria Pittrice.) There is in the Ara-
brosian Library at Milan a MS. of Virgil with the com-
mentary °f Servius, which belonged to Petrarch ; and on
the frontispiece is a miniature of Virgil writing, with
various characteristic accessories, by Memmi : it is sup-

posed to have been painted for Petrarch, and that the

poet wrote the following lines attached to it :

—

' Maotua ViigUiura qui tali* eannina fla&ii

;

Sena fulit Sltnaneiu digilo qui talia pinxlt*

Shortly after the death of Giotto, in 1336, painters com-
menced to be extremely numerous in Tuscany. In the

year 1340 the painters of Florence formed themselves into

a society under the name of Compagnia di San Luca (com-
pany of St. Luke). This society wag not however com-
posed exclusively of painters : it contained various artists

in metal and in wood, in whose business ornamental de-

sign was in any way concerned. A similar institution, but
on a greater and more permanent plan, was established a!

Siena in 1335.

Other distinguished painters of this period were—at Siena,

Lippo Memmi, Cecco di Martino, Ambrogio Lorenzetti,

and Bernardo or Bema da Siena. At Florence were Gio-
vanni and Angelo Gaddi, the sons of Taddeo Gaddi. An-
geld Gaddi was an excellent colourist ; but he was content

to imitate the works of Giotto and of his father. His
scholar Cennino Cennini was also a good colourist. The
following also are deserving of mention : Stamina, Dello

Fiorentino, Jacopo di Casentino, Spinello Aretino and his

son Pari Spinelu, Lorenzo di Bicci and his son Neri, also

Giovanni di Niccolo of Pisa, who all painted more or less

in the style of Giotto, as did likewise all the artists of Tus-

cany, until a better taste was spread by the works of

Masaecio.
III. In the fifteenth century, when the Medici esta-

blished themselves as the rulers of Florence, and that city

gradually extended its power over the neighbouring terri-

tories, and became the capital of Tuscany in matters of

art as well as of state, the arts were in a manner rendered

dependent upon the caprices or tastes of its princes ; and
as the Florentine artists, through extended patronage, gra-

dually evinced more activity, and acquired as a bedy
a greater importance, those of Siena and Pisa proportion-

ahly declined in both respects. The improvements made
in painting at this period were very great, and one of the

most essential was the commencement of a proper applica-

tion of perspective : the' chief promoters of this science

were Pietro della Francesca and Paolo Uccello ; the latter

comparatively neglected every other department of paint-

ing for the study of perspective. There is in the first

cloister of Santa Maria Novfclla a picture of the Drunken-
ness of Noah, by Uccello, in which he has display ed his

ability in this respect : Noah is violently and well fore-

shortened. Another department of painting which had
been neglected by the school of Giotto was chiarosciu-o.

This was first attempted with success by Masolino da Pain-

cale, who executed some excellent works, for the period,

in the chapel of San Pietro in the church del Carmine.

Masolino is also not less distinguished for having been the

master of the celebrated Masaecio, who, if any individual

is entitled to this distinction, alone can be styled the father

of modern painting.

That many of the painters however who preceded Ma-
saecio had great ability, even for any period, is certain

;

and it is a'so certain that they had recourse to the study

of nature—a fact which proves that the mere study of

nature, without the knowledge of what to select for imita-

tion, will not lead to the production of fine forms. And
although beautiful forms have been produced by the ear-

lier painters, it is the accident of the model, and not the

result of choice ; for we sometimes find the finest parts

associated with others so inferior, that from their juxtapo-

sition the whole has an appearance of deformity, which

arises both from the inequality in individual models, and

from the painter's occasionally trusting his own knowledge

and occasionally having recourse to the model. This im-

perfection could only be avoided by the adoption of a

standard of form, which should preserve a unity of style in

every degree—a standard which, experience has shown us.

it would require centuries to attain simply by the study

of nature, because of the infinite varieties ot form met with

in individuals. This standard however already existed in

the antique, and it required only the master-mind to ap-

propriate it ; and to have been the first to do this efficiently

constitutes the great merit of Tommaso Guidi, commonly
called Masaecio, on account of the slovenliness of hi? per-

sonal appearance. Masaecio introduced a style of compo-
sition and design which until the appearance of Da Vinci

and Michel Angelo experienced 'no material change. Da
Vinci and Fra Bartolomeo enlarged upon Masaccio's style.

Michel Angelo invented a style of his own, and he out-

lived it. The style of Masaecio however, expanded to its

utmost, still lived io the works of RaiFaelle and the prin-

cipal painters of the Roman school. Yet the great im-

provement in design which was accomplished in the works

of Masaecio was not entirely his own merit ; for Ghiberti

and Donatello had made great advancement in sculpture

;

and Gentile da Fabriano and Vittore Pisanello, with whom
Masaecio became acquainted in Rome, had made great im-
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provements upon the Giottesque school in painting. Ma-
*aecio's greatest works are in the Brancacci chapel in the

church of Santa Maria del Carmine at Florence : they have
been engraved by Lasinio and others. Masaccio died before

the completion of these works, in 1443, in his forty-first or

forty-second year, not without suspicion of having been
poisoned. Many of his works have perished. His most
able contemporaries and followers were Fra Giovanni da
Fiesolc, Benozzo Gozzoli, and Fra Filippo Lippi, the best

painter of his time ; he completed the works of Masaccio
in the Brancacci chapel : he died in 1469. There are in

his works much of that mellowness of colouring and har-

mony of light and shade which characterise the works of

Fra Bartolomeo and Lionardo da Vinci. In the gallery of
the Academy at Florence there are some beautiful speci-

mens of the works of Lippi.

Other painters of great ability of this period, both in oil

and in fresco, were Andrea del Castagno, called the in-

famous ; Sandro Botticelli, Filippino Lippi, Raffaetlino del

Garbo, Domenico del Ghirlandaio, Cosimo Roselli, Piero
di Cosimo, Antonio Pollaiuoli, the first Italian painter who
studied the dead subject for the purposes of design ; Andrea
Verocchio, and Luca Signorelli of Cortona. There were
also many others of merit of this school at about the end of
the fifteenth century, but they followed only in the steps of
others.

IV. The works of Lionardo da Vinci and the painters
who imitated or adopted the chief characteristics of this

style constituted another epoch in the history of painting

:

but their influence was not confined to Florence or to

Tuscany ; it was greater in Milan and in Lombardy than in

Florence. The fulness however and vigour of design which
distinguish the works of Fra Bartolomeo, and even Michel
Angelo, characterise in an equal though somewhat dif-

ferent degree also the works of Da Vinci," and are combined
with an exquisite finish and harmony of tone which are

peculiar to himself. Lionardo was born at Vinci in 1452,

and learnt painting of Andrea Verocchio, who, upon see-

ing the superiority of his scholar, forsook that art for sta-

tuary. Lionardo was painter, sculptor, architect, engineer,

mathematician, writer, musician, and poet ; he is however
chiefly known as a painter. Historians have divided his

career into four periods ; he painted at first in the style of
Verocchio, and his pictures of this time are lighter in style

of design, and have less strength of chiaroscuro, than his
later works. His second period was that spent at Milan in
the service of the Duke Sforza, when he painted his Last
Supper. The third was his great Florentine period, from
1500 until 1512, when he executed the famous cartoons of
Santa Anna, and of the Battle of Niccolo Piccinino, called
the Battle of the Standard ; and his own portrait in oils,

which is in the gallery at Florence—a work which for

painting cannot be surpassed. In the fourth period he was
comparatively inactive. In 1512 he returned to Milan ; in

1514 (Vasari says 1513) he visited Rome ; and in 1516 he
went with Francis I. to France, where he died, at Fontaine-
bleau in 1519. aged 67. [Vinci.]
When Da Vinci returned in 1500 to Florence, the only

painter there of extraordinary ability was Fra Bartolomeo
di San Marco, or Baccio della Porta, commonly called II

Frate, then in his twenty-ninth year. Michel Angelo was
at that time in his twenty-sixth year only, and had done
nothing in painting, having confined himself up to that
time nearly, exclusively to sculpture ; which rendered the
more remarkable his great success in 1506, in the.so-called

cartoon of Pisa, executed by_ order of the gonfaloniere
Pietro Soderini, for one end of the council-hall of the old
palace of the Signory, for the other end of which Da Vinci
made his cartoon of the Battle of the Standard, in which a
group of horsemen were contending for some colours, with
various accessories.

The good etfects ofthe munificence of Lorenzo de' Medici
and his encouragement of the arts did not completely show
themselves until after the second restoration of the Medici
in 1512. This was owing to the anarchy which immediately
followed upon the death of Lorenzo in 1494 ; a period per-
nicious to the arts, through the fanatical exhortations of the
monk Savonarola : notwithstanding we owe to this time the
two celebrated cartoonsjust mentioned. Lorenzo established
an academy in his garden near the church of San Marco,
and formed a splendid museum of antient and modern
works of art: it was the nursery of all the great artists

of Florence of the early part of the sixteenth century.

Some singular scenes were enacted by Savonarola (hanr
his short triumph over the general order of things. It.

1497, at the time of the Carnival, instead of the usual borv
fire in the market-place, Savonarola had a large scaSnVc
ing prepared, and upon this he piled many of the tm&t

excellent works of the Florentine artists, both in jpaintk^
and sculpture, including the busts and portrait* of ce*cn-'

beautiful Florentine females, with many foreign tapeatn**

condemned on account of their nakedness : and they w«.
all burnt amidst the rejoicings of the populace. In l4«o»

the following year, he repeated the scene on a nm i

greater scale : on this pile was burnt an illuminated coff
of Petrarch. Fra Bartolomeo, Lorenzo di Credi, and c*N-
distinguished painters, took part in this fanatical deatrar-

tion.

Fra Bartolomeo imitated, or rather painted in a xv,
similar style to, Lionardo da Viuci. Several of hi* wort,

are in many respects admirable, and in composition, ia ex-

pression, in the cast of draperies, and in design, bear 11*

strongest resemblance to the works of Raffaelle: tbt

great figure of St. Mark, in the Pitti palace, combine* » r.^

the style of Raffaelle much of the grandeur of the prophet,

and sibyls of Michel Angelo in the Sistine chapel. Baru-
lomeo was the true master of Raffaelle : these two ere*:

painters contracted a friendship for each other in LStM.

when Raffaelle was in Florence and only twenty-one yea»
of age. Bartolomeo died in 1517, three years before Ra.-

faelle. Mariotto Albertinelli followed the style of Barto-

lomeo, and painted many excellent pictures.

Andrea Vannucchi, called del Sarto from the trade u
his father (a tailor), was also one of the most distinguish*-:

of all the Florentine painters. He was the scholar u
Piero di Cosimo, and had great ability of execution, but t*

wanted invention. His style in colouring and in chiaros-

curo is similar to that of Fra Bartolomeo, but from tit.-

study of the cartoon of Pisa he had acquired much of »J>;

style of Michel Angelo in design. His easel pictures arc

very numerous. He died in 1530.

V. Michel-Angelo Buonaroti, painter, sculptor, and ar-

chitect, the scholar of Domenico Ghirlandaio, revcti-

tionized painting not only in Tuscany, but in Italy, yet al-

though his style can scarcely be said to have anything n
common with that of any of his predecessors, he was anti-

cipated in some of the greatest beauties of composition a.V

design by Da Vinci and by Raffaelle. The chief characte-

ristics of his works are severe grandeur of design and u
occasional sublimity of invention: the frescoes of the vai.t

of the Sistine chapel, painted in 1512, are in these respect-

unrivalled by any other works. The cartoon of Pisa be* -

ever was by some contemporary critics considered to be ;

superior work in design : it represented many soldier* u.'

Pisa suddenly called to arms when bathing in the Aroo
and was a very superior work to the rival cartoon of Li.-

nardo da Vinci. Benvenuto Cellini calls these two car-

toons the school of the world, so long as they were exhi-

bited to the public: Vasari speaks to the same eflVrt.

They were both lost a few years after they were made, in a

manner never accounted for. Michel Angelo's was cot in

pieces. There is an old print of Lionardo's by EdelincV
made from a bad drawing ; and Marcantonio and Agoshcu
Veneziano both engraved parts of Michel Angelo**. The
style of Michel Angelo has its faults, independent of as
excessive muscular development : he had but one standard
of form for man, woman, and child, of every age and everr
degree ; his women are female men, and his children di-

minutive giants. His great works are his single figure*,
but his paintings are as statuesque as his statues, and ex-
press a similar character : his Moses, his Lorenzo de* Medici,
in sculpture ; his Daniel, and his Jeremiah or Isaiah, in

painting. His Last Judgment, a vast work, but the pro-
duction of his old age, has the faults of his other work>
without their grandeur or sublimity; it was finished in

1541, in his 67th year. [Roman School.] Michel Angelo
made many drawings, but he painted scarcely anything ia

oil. Though the great works of Michel Angelo were exe-
cuted at Rome, they influenced chiefly the Florentine
school ; and what has been said of the Roman school of
this period is true also of the Florentine, except that the
painters of Florence, unlike those of Rome, were not held
in restraint in their imitation of Michel Angelo by any ve-
neration for the works of Raffaelle. The imitation w*»
therefore the more palpable, and it was an imitation of
manner only, not of ttyle. The anatomical school is the
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|.e>t designation for the Florentine imitators of Michel
Angela. Francesco Granacci and Daniel Hicciarelli of
Volterra were the least mannered of his scholars. The
latter, though he painted in his style, was more correct in

design than Michel Angelo : his women, says Mengs, have
more grace, yet still they are ugly ; but his draperies were
even worse than Michel Angeio's : he was weak also in

chiaroscuro. He painted however with great care, and his

Descent from the Cross, in the church of Trinita de' Monti,
is reckoned one of the finest pictures in Rome. Another
celebrated follower of Michel Angelo was Giorgio Vasari

;

he is better known however for his lives of the painters,

sculptors, and architects, than for his paintings. He exe-
cuted an immense number of works, but beyond a general
correctness of drawing they have nothing to recommend
them. Other followers and imitators of his style were Se-
bastiano del Piombo, Marcello Venusti, Fedengo Zuccaro,
Francesco Rossi de' Salviati, Jacopo del Conte, Angelo
Bronzino, and Alessandro Allori. Painters of this period
who were not carried away with the host of imitators were
Franciabigio, Jacopo da Pontormo, and Domenico Puligo,
scholars of Andrea del Sarto ; besides some others of less

note : also II Rosso, or Maftre Roux, as he is called by the
French.

VI. At the end of the sixteenth century a new style

was introduced by Ludovico Cardi, commonly called
Citroli, which combined careful drawing with brilliant

colouring. Santi di Titi preceded him in his indifference
towards the anatomical school, and he was greatly assisted

in establishing his own style by Gregorio Pagam and Do-
menico da Passignano. This school was founded upon the
style of Baroccio and that of Correggio, and had much in

common with the eclectic school of the Carracci. Its as-

cendency was promoted by the works of the Venetian
Ligozzi at Florence, and by the school of Francesco Vanni
at Siena. These painters were followed by younger artists,

by Giovanni Bihverti, Fabrizio Boschi, Cristofano Allori,

Jacopo da Empoli, Giovanni Battista Vanni ; also Matteo
Roselli and his scholars Giovanni Manozzi da San Giovanni,
Baldassare Franceschini, called II Volterrano,and Francesco
Boschi, an excellent portrait painter : likewise by Francesco
Turini and his scholar Simone Pignone; and Lorenzo
Lippi, like his friend Salvator Rosa, poet and painter.

Also in a somewhat similar taste of colouring and de-
sign, though in a very different style of execution, painted
Carlo Dolci : his elaborate finish however is the principal
merit of his works ; his colouring is often green, yet some
of his female heads are executed in exquisite taste. He
died in 1686.
VU. In about the middle of the seventeenth century

another change took place in the style of the Florentine
painters, as well as in that of the Roman, through the ex-
tensive and attractive works of Pietro Berrettini da Cortona,
in Florence and in Rome. The style of Cortona prevailed
only partly in Rome, through the opposition of Andrea
Sacchi, Carlo Maratta, and other painters who had adopted
a better taste, disseminated by the works of the great
Bolognese painters of the school of the Carracci. [Rohan
School.] In Florence the style of Cortona attained com-
pletely the ascendency, and prevailed the whole of the
seventeenth century and the greater part of the eighteenth.
He was invited to Florence about the year 1637, and was
occupied for several following years over his great alle-

gorical frescoes in the Pitti Palace ; he left them however
unfinished : they were completed by Ciro Ferri, his most
distinguished follower. Cortona paid little attention to
expression; his object was to produce a grand effect on
the whole : his style was decorative, and his works will not
bear inspection in the parts. As regards picturesque effect
lie grouped admirably, and his compositions are extensive

;

and there can be no question that his style was the best
that could be adopted for the manner in which it was ap-
plied on the ceilings of palaces and of churches. He is

the head of those artists called machinists by the Italians.

His principal followers in Florence were the three Dandini
and their scholars, Antonio Domenico Gabbiani and others,

and his scholar Benedetto Luti; also Salvi Castelluci,

Giacinto and Ludovico Gimignani, Lazzaro Baldi, Alles-

sandro Gherrardini, and Sebastiano Galeotti. Two of the
most distinguished Florentine artists of the end of the
eighteenth eentury were Gio Battista Cipriani and the
landscape painter Francesco Zuccherelli, who both spent
some time in this country : also Tommaso Gherardini, who

P. C. No. 1G07.

died in 1797, and Pietro Pedroni, who died in 1803, are

reckoned among the best painters of their period.

(Vasari, Vite de 1

Pittori, $-c. ; Baldinucci, Notizie de
Prn/essori del Disegno, $-c; Delia Valle, Letterr Kniesi

:

Lastri, Etruria Pitlrice ; Lanzi, Storia Pittorica ; Fiorillo,

Geschichte der MaMerey, vol. i.
;
Speth, Kunst in Italieii

;

Rumohr, Italienitche Forichungen.')
TUSCANS. fETRniiiA.]
TUSCANY (Totcana in Italian), a division of cen-

tral Italy, with the title of grand-duchy, situated south ot

the main ridge of the Apennines, and between it and the
Mediterranean Sea. Its greatest length is from 42° 22* N.
lat., where the small river Pescia, which falls into the sea,

marks the boundary between Tuscany and the Papal pro-
vince of Viterbo, to 44° 30'» where Mount Gisa above Pon-
tremoli divides the Tuscan part of the Val di Magra, or
Lunigiana, from the valley of the Taro in the duchy oi

Parma. Tuscany is bounded on the west by the sea, and
partly by the Sardinian territories ; on the north by the
duchies of Parma and Modena,and by the Papal provinces
of Bologna and Romagna ; on the east by the Papal pro-
vinces of Urbino and Perugia ; and on the south by that of
Viterbo, and partly by the sea.

The form of Tuscany is oval, and its greatest breadth is

about 95 miles from west to east, from the sea-coast near
Leghorn to Borgo San Sepolcro on the banks of the Upper
Tiber, which part of the valley of the Tiber belongs to

Tuscany. [Papal State.] There is also a mountainous
tract belonging to Tuscany on the northern slope of the
Apennines, encroaching on the Papal province ofRomagna,
and extending to within a few mites of the Papal towns of
Faenza and Forli. This district, which is styled 4 Romagna
Gran-Ducale,' contains the sources and upper course of a
number of streams, the Santerno, Senio, Lamone, Montone,
Ronco, Savio, and Marecchia, which flow towards the
Adriatic. With this exception, the waters of the grand-
duchy of Tuscany flow southwards to the Mediterranean.
The principal rivers of Tuscany are, beginning from the
north—1, the Magra, which flows through the Tuscan dis-

trict of Lunigiana, and afterwards enters the Sardinian
state ; 2, the Serchio, which flows through the Tuscan part
of Garfagnana and through the territory of Lucca, which
territory forms geographically part ofTuscany ; 3, the Arno,
which, with its numerous affluents, including the Chiana,
drains more than one-third of Tuscany ; 4, the Cecina,
which drains the valley of the same name ; 5, the Om-
brone, the principal river of the province of Siena ; 6, the
Albegna, which flows for about 36 miles through the
southern part of the Maremme, passing near the ruins of
Saturnia, and enters the sea north of Mount Argentaro

;

7, the Fiora, which flows through the border district of

Santa Fiora, Pitigliano, and Sovana, and then enters the
Papal territory.

The surface of Tuscany presents four different regions

:

—1, the highlands of the Apennines, which skirt the grand-
duchy on the north and north-east ; 2, the hilly tract, which
forms the greater part of the province of Siena, between
the valley of the Chiana on one side and that of the Arno
on the other, and which slopes on the south-west towards
the lowlands of the Maremma. The Ombrone forms the

principal drain of this extensive plateau, which is inter-

sected by rather high ridges, some of which are ramifica-

tions of the great Apennine chain, whilst others, like Monte
Amiata and the mountain of Radicofani, are of volcanic

formation. The lower hills are of the description called

by Brocchi and other geologists ' Subapennine.' [Apen-
nines.] 3, The great valley of the Arno, with the lateral

valleys of the Chiana, Elsa, Era, and other affluents. This

constitutes the finest, most productive, and most densely

inhabited part of Tuscany: 4, the maritime plains, or

Maremme. Distinct sketches of these four regions are

given under the heads Arno ; Chiana, Val oi ; Florence,
Provtncb of ; Garfagnana ; Maremme ; Pisa, Provtncb
of ; Siena, Province of.

The area of the grand-duchy of Tuscany, including its

dependencies, the islands of Elba, Gorgona, Pianosa,Giglio,

Gianutri, and Monte Cristo, is reckoned at 8060 Tuscan
square miles (the length of the Tuscan mile is at the rate

of 67* to 1° of latitude). By the census of 1836 the popula-

tion was 1,436,780. In 1737, when the present dynasty of

Austria-Lorraine took possession of the grand-duchy after

the death of the last Medici, the population was 890,600.

In 1791 it had risen to 1,058,000; in 1799 it was 1,104,000
,
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and it has since been gradually increasing at the rate of
between 12,000 and 13,000 individuals yearly.

About one-sixth part of the area of Tuscany is planted
with vines and olive trees ; another sixth is cultivated as

arable land ;
nearly two-sixths are either forests or planta-

, tions of chestnut-trees, which afford food to the population
of the mountains ; and nearly as much again is pasture
land, chiefly natural pasture. The number of landed pro-
prietors amounted in January, 1835, to 132,845, of which
790 were corporate bodies, either clerical or lay. Of the
whole number, only ten enjoyed an income derived from
land or houses ofmore than 100,000 Tuscan livres, or 3333/.

sterling ; 29 had from 30,000 to 40,000 livres ; but by far

the greatest number was of those whose income did not
exceed 100 livres. The whole rental of Tuscany sub-
ject to the land-tax is, according to the new ' Catasto,'

44,339,806 Tuscan livres. There is a class of tenants who
hold their tenements by ' livello,' a kind of life-estate for four
generations, paying a fixed yearly rent either in money or
kind to the owner. When the fourth generation is about
to expire, the contract is often renewed by mutual agree-
ment. But the most common way of letting land is on the
'metayer' system, by which the farmer finds half the seed
and implements, and gives the owner half the produce in

kind. The landlord stocks the farm, and a valuation is

given to the farmer, who is to make all good on leaving.
Tuscany imports upon an average 860,000 sacks of corn

yearly to supply its own consumption. The principle ar-
ticles of produce are—wine, of which there are many kinds,
some very fine and delicate, but little of which is ex-
ported ; oil, an article of common use among the people,
and of which a quantity is exported yearly to the value of
about 100,000/. sterling ; silk is exported, either spun or
woven, to the value of about 120,000/. The other articles
ofnative produce exported are—fruit of various sorts, lamb-
skins and kid-skins, potash, timber, cork, juniper berries,
marble and alabaster, iron from Elba, borax, sulphur, alum,
and anchovies, which are fished off the coast. Nearly the
whole trade of Tuscany with other countries is carried on
through the port of Leghorn, which is also a great mart or
exchange for all kinds of foreign produce. [LtvoRNO.j
Horned cattle are not very numerous in Tuscany ; the sheep
are reckoned at 600,000 ; most of the flocks migrate in the
autumn from the highlands to pass the winter in the Ma-
remme. Cheese is made of ewes' as well as goats' milk.
The common horse is of an inferior kind ; some studs how-
ever keep up a superior breed. The asses are strong and
fine. Pigs are reared in great number in the woods of the
Maremme, where they feed upon acorns. A herd of about
200 camels is kept up on the grand-ducal farm of San Ros-
sore near Pisa, and is said to have been perpetuated there
ever since the time of the Crusades. Game of most kinds
is abundant.
The mineral products are—iron, from the island of Elba,

the ore of which is smelted and cast on the opposite coast
of the mainland, at Cecina, Valpiana, and Follomca; copper
from Montecatini ; lead and marble from Seravezza ; sul-
phur from Pereta and Ajola; rock-salt from Volterra;
alabaster from Castellina Marittima ; alum from Montioni

;

sea-salt is produced chiefly on the coast of Elba. [Elba.]'
The manufactures of Tuscany are rather numerous : they

consist of common woollens ; woollen caps for the Levant

;

hemp and linen cloth ; thread silk, and silk stuffs, which
employ nearly 3500 looms

; paper, which is the best made
in Italy; glass, leather, wax; coral, which is gathered
on the coast of Barbary and worked at Leghorn

; iron-ware,
alabaster vases and other ornaments wrought at Volterra

;

china and delft ware. The straw-plat manufacture, which
was at one time of great importance, has much declined of
late years. [Straw-Plat Manufacture and Trade.]
The grand-duchy of Tuscany is divided, for the purpose

of administration, into five compartimenti, or provinces :

Firenze, Arezzo, Pisa, 8iena, and Grosseto. Each province
is administered by a proweditoro. The province of
Florence contains 28 cancellerie, or districts, at the head
of which is a civil officer called cancelliere, and is sub-
divided into 90 ' comunita,' or communes. Each commune
is presided by a municipal officer styled gonfaloniere. The
province of Arezzo has 17 cancellerie and 42 communes

;

thai of Pisa, 15 cancellerie and 53 communes; that of
Siena, 10 cancellerie and 34 communes ; and that of Gros-
seto, 9 cancellerie and 21 communes. For the judicial
administration there is in every commune a magistrate,

called in some places Vicario, and in others Potest*,
there are primary courts for civil and criminal axhirv.

in each of the principal towns; four courts of appeal
called Ruote, at Florence, Siena, Arezzo. and Pfea..

and lastly, a ' Supremo Consiglio di Gtustizia Clrile.' ml

Florence, which receives appeals in civil matters frorn to«

Ruote, and an ' Iraperiale e Reale Consult*,' that watchm
over the whole judiciary administration. The Root* •>'

Florence is the supreme criminal court for the whole srard-
duchy. In commercial affairs there are tribunals of com-
merce at Florence and Leghorn. The • Presidenza del Bc*e
Governo,' at Florence, is the chief board of police for tht

whole grand-duchy ; there are commissaries of police ie

the principal towns, and a body of * Sbtrri,' or police farr»

scattered about various points of the country.

The military establishment is small, amounting to ahrej*

5000 men, including the police. The regulars are formrs
into two regiments of infantry, each of three battalions ; t

regiment of cacciatori (cavalry), a battalion of grenadiers,
a battalion of artillery, a battalion of veterans, and a corps
of invalids. There are besides three voluntary battahotu
of coast-guards.

The yearly public revenue ofTuscany amounts to aixtera
millions of francs, or about 640,000 pounds sterling, derived
chiefly from customs, land-tax, income-tax, stamps, govern-
ment monopoly of salt and tobacco, lotteries, and crtrw-

demesnes. The expenditure consists of 1,848,000 franca
for the civil list, three millions for the military, and elettr
millions for the expenses of administration and other item
The expenditure of the communes is provided for by their

own self-taxation, ' tasse-communali,' which amounts in ill

to about three millions of francs, or 120,000/. sternnc.
Provisions on entering the walled towns pay an • octrm.'
or duty, at the gates, as in France.
The grand-duchy of Tuscany may be considered to nek.

for population and importance, with the minor kingdoms of

the German Confederation, Wurtemberg, Hanover, Saxom.
or the grand-duchy of Baden. The grand-duke of Tvtnik
is an independent sovereign, acknowledged as such bv »!l

the powers of Europe ; and although he is closely refaUi!
to the imperial house of Austria, his dynasty is quite da-
tinct from the imperial dynasty of the hereditary state*
He stands in the same relation to Austria as the brx
of Hanover stands to Great Britain. The grand-duk?
is absolute, but he governs according to the establish^
laws, customs, and precedents : he is assisted by a coun-
cil of state, composed of his secretaries of state for the
four departments of the interior, foreign affairs, war. and
finance, and other honorary members. He keeps cbarrt
d'affaires at the courts of Austria, France, and the Portr
At the other courts he is represented by the imperial miniv
ter of Austria. Tuscan consuls are appointed to all lit
principal ports of Europe, the Levant, and America.
The present grand-duke is Leopold II., styled • Imperii]

prince of Austria, royal prince of Hungary and Bohemi*.
archduke of Austria, and grand-duke of Tuscany." He
was bom in October, 1797, and succeeded his father Fer-
dinand III., in June, 1824. He married in 1817 a princes*
of Saxony, who died in 1832, and by whom he has t»p
daughters. He married again in 1833, Maria Antonia. s
princess of the Two 8icilies, who has given him a son and
several daughters. One of his sisters, Maria There**, a
married to Carlo Alberto, king of Sardinia.
The Roman Catholic is the established religion of Tus-

cany, and is professed by all Tuscan subjects, with the ex-
ception of the Jewish population, which amounts to about
7000 individuals, chiefly at Leghorn and Florence.
Foreigners of other Christian communions are not only
tolerated, but are allowed the exercise of their respecti\e
worship in chapels for the purpose at Leghorn and Flo-
rence, as well as their own burying-grounds. There are at
Leghorn a chapel of the church of England, a German
Protestant chapel, and a chapel of the Swiss and French
reformed communion, and a Greek chapel of the Eastern
church. The number of resident Protestants in Tuscany is
between three and four thousand.
Thechurch establishment ofTuscany consists of three arch-

bishops (Florence, Pisa, and Siena) and seventeen bi«Jiops
(Fiesole, Arezzo, Cortona, Pistoja, Pescia, San Mimatc\
Livorno, Volterra, Massa Marittima, Grosseto, MontepuJ-
ciano, Sovana, Montalcino, Colle, Chiusi, Borgo San Sepol-
cro, and Pontremoli). The income of most of the see>
varies between 4000 and 7000 dollars; a few have only 20CO
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dollars. There are many collegiate churches, besides cathe-
drals, and 3414 parishes. The total number of individuals
in holy orders, exclusive of the monastic orders, was, in

1835, 8900 ; and the income of the beneficed clergy,
derived from land and houses alone, amounted to 2,264.380
Tuscan livres, or about 80,000 pounds sterling. The pro-
duce of their other sources of income is not known. In
1808 the secular clergy of Tuscany numbered nearly 14,000
individuals.

The monastic clergy in 1833 numbered 2461 monks or

distributed among 133 convents, of which 81 are
ed of property, and 52 are of the mendicant orders

are supported by public charity. The income pos-
ed by the former, derived from lands and houses alone,

amounts altogether to 542,645 Tuscan livres, or about
18,000^. ; but some of them have pensions assigned on the
treasury. There are also 69 nunneries, with about 3900
nuns, having a total income from lands and houses of
594,581 Tuscan livres ; and 54 conservatorj, or houses for

female education attached to convents, under the direction
of nuns, and possessed among them of a capital of nineteen
millions of Tuscan livres.

e profession of the law is in high esteem, and it can
of many distinguished individuals for general as well

irofessional learning. Among contemporary names we
|T mention Collini, Cantini, Baldasseroni, Paolini, Car-

mignani, Capei, Guerrazzi, and Rosini, who are all knowu
as authors. A Tuscan advocate in good practice can make
a thousand dollars a year ; some realize much more.
The medical prolession is also well studied ; and the

Universities of Pisa and Siena, and the Medical and Sur-
gical College annexed to the great hospital of Santa
Maria Nuova at Florence, give excellent instruction to

students. Professors G'rottanelli, Magheri, Betti, Uccelli,

Nespoli, are well known among contemporary names.
For the purpose of general education there are gram-

mar-schools (' scuole Latine superiori ') at Florence, Figline

in the Valdarno, Cortona, Castiglionfiorentino, Pietra-
santa, Modigliana, and Livorno: they are kept by the
Fathers Scholarum Piarum, and are attended by about
2500 students. The instruction is gratuitous. There are,

besides, Collegi Convitti, or schools for boarders, as well as

for day students, at Siena, Volterra, Arezzo, Prato, and
Pistoja, attended by above 1000 students

; mostly under
the direction of the Fathers Scholarum Piarum, who are
the chief instructors of the Tuscan youth, and who deserve
great praise for their zeal and ability. In every diocese
there is at least one clerical seminary for those who study
for the church, and several of them also admit external or

day students : the whole number attending these esta
bh'shments is about 1500. Lastly, the two Universities of

Pisa and Siena are attended, the former by about 550 slu

dents, the latter by about one-half that number. Each of
these universities has four faculties, divinity, jurisprudence,

medicine, and surgery, and the physico-matfiematical
sciences, and confer degrees in each of these faculties.

Female education is afforded by the ' Conservatorj,' or

boarding-schools, which are directed by nuns. There is

one or more of these establishments in every town. Several
ofthemhaveat the same time a charity day-school for

poor girls. In Florence and other principal towns there

are educatorj, or houses of education attached to several

convents for ladies of the higher classes, who have the as-

sistance of able teachers and professors. That of ' l'Annun-
ciata ' at Florence is one of the best : it contains generally

about one hundred pupils, and the expense of each to the

parents is about 100?. sterling a-year, a high sum for Tus-
cany. Several noble families have adopted the system of

domestic instruction for their daughters. An edueatorio,

called di Fuligno, for poor girls, has been established in

Florence by the present grand-duke.

Gratuitous elementary schools for boys exist in almost

every commune, and are supported from the local taxation.

There are, besides, private elementary schools, some sup-

ported by benevolent individuals, and others paid by the

fupils. In the principal towns, such as Florence, Livorno,

'isa, Siena, Prato, and Pistoja, there is an elementary

school in eve»y parish. There are elementary schools for

girls in several towns. Those of Florence, Pua, Siena,

and Pistoja are styled ' normal schools,' and are supported

chiefly by the public treasury. Florence alette has four of

these, which are attended by 1 100 girls:

Among the special schools we must mention the Academy

of the Fine Arts at Florence, and the College of Medicine
and Surgery attached to the hospital of Santa Maria Nuova
in the same city.

The education of youths of noble families, a numerous,
though usually not a very wealthy class in Tuscany, used
formerly to be afforded at home under a generally ineffi-
cient and pedantic tutor, usually a poor country priest, but
is now generally pursued at the colleges for the nobility,
the principal ol which is the Collegio Tolomei at Siena,
directed by the Fathers Scholarum Piarum. Nobility
however is far from being an exclusive caste in Tuscany,
as there are numerous offices and professions which impart
the rank of nobleman to the holder, though not to his
children. The Tuscan nobility has produced in all ages
men distinguished for learning, and for their patronage of
learning, and the present generation is not behind in tliis

respect, as is proved by the names df Marquis Ridolfi, a
well-known agriculturist and promoter of education ; of the
Marquis Gino Capponi, a man of letters and a patron of
learning ; of Count Fossombroni, long prime minister of
Tuscany ; of the late Count Baldelli Boni, a well-known
writer and others.

Owing to the diffusion ofeducation, industry, and commerce,
and to the thrifty habits of the people, and the subdivision
of property, the middle classes are more numerous and have
more influence in Tuscany than in other parts of Italy : u
mercantile class enjoys great consideration, especially i

Leghorn, and several merchants have been raised to the
rank of noblemen by diplomas from the grand-duke.

Charitable institutions are numerous : there are about
thirty-five hospitals for the infirm, fifteen foundling hos-
pitals (the number of foundlings taken in yearly is about
2600), five orphan asylums, several ' case pie di lavoro,' or
workhouses, twelve ' monti-di-pieta," ten savings-banks,
fourteen infant asylums, and numerous ' confraternite,' or
societies of charitable persons who assist the sick poor,
the prisoners, give portions to poor girls being married,
afford instruction to children, distribute clothes and other
necessaries to the indigent, and bury the dead. The
Jewish population at Leghorn have their own charitable

institutions and schools.

A society of shareholders has begun a railroad from
Leghorn to Florence. The tract from leghorn to Pisa was
expected to be opened before now. Three Tuscan steam-
vessels, two of 140 horse-power, ply along the coast of
Italy between Naples and Marseilles.

The civil law in Tuscany is based upon the Roman and
canon laws, and the principles of former decisions for

ages past. A commission for the revisal of the civil law
was appointed by the late grand-duke Ferdinand, and it

framed -several enactments which received the sanction of

the sovereign, and which concern chiefly the successions

of intestates, the ]r.V of paternal authority, and of guar-
dianship and curatorship, the obligations of wives and
minors, the forms and conditions of wills, and maniage-
portions. The manner of civil proceeding resembles that of
Fiance. Leopold I. issued in 1786 a ' motupioprio,' or or-

donnance on criminal law, to which his son and successor

Ferdinand III. added another ordonnance dated 1795, both
of which are in print. The first, stage of the proceedings
in criminal cases, called ' instruction,' is carried on, as

in the Austrian states, in writing. Counsel is allowed

to the accused, and the oral proceedings on the trial

are public. Capital executions are very rare : the

galleys are the common punishment for felonies. Death
in duel is considered as wilful murder, and punished as

such.

The ecclesiastical or episcopal courts have no criminal

jurisdiction in Tuscany. They watch however over the

conduct of the clergy, and in some cases may confine of-

fending individuals of that body to a convent, with the

Erevious sanction however of the 'Secretario del Kegio
liritto,' who acts as minister of ecclesiastical affairs. Of-

fences against the established religion are cognisable by

the lay courts and police. Religious liberty is not al-

lowed in Tuscany ; but unless a person make himself con-

spicuous and offensive, his private opinions and practice in

religious matters are not sought after. No inquisitorial

court exists. Bulls from Rome have no power without the
' exequatur ' of the government. With regard to vacant

sees, the grand-duke proposes candidates and the pope
appoints.

Foreigners in Tuscany are placed upon the same footing

3L2
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as natives ; they can purchase, inherit, and dispose of pro-

perty without any restrictions.

^Serristori, Statistiea dell' Italia Almanacco della Tot-

cana ; article on ' Education in Tuscany,' in No. 3 of

the Quarterly Journal of Education ; Private Commu-
nication.)

History of Tuscany.—A sketch of the antient history of

the country is given under Etruria. Etruria extended
southwards as far as the Tiber. After the fall of the West-
ern empire, Etruria became a province of the kingdom of
the Goths, and afterwards of the Longobards, under the

name of Tuscia, Tusci having been used by the Romans as

synonymous with Etrusci. Under the Longobards it was
divided into ' Tuscia Regni,' which included the duchies

of Luca, Florence, and Clusium, and 4 Tuscia Longobar-
dorum,' which comprised the duchy of Castro, the present

papal province of Viterbo. Gradually the name of Tuscia,

or Tuscany, became restricted to the former division only.

Under Charlemagne and his successors Tuscany was ad-

ministered by marquises, of whom the following is the

series : Boniface I. ; Boniface II., who gained a victory at

sea over the African Saracens, a.d. 828, and effected a land-
ing in Africa near Carthage ; Adalbert I. ; Adalbert II.,

styled 'the rich marquis;' Wido, the husband of the

famous Marozia of Rome ; Lambert, Boson, Hubert, Hugo,
Tedaldus, and Boniface III., who was also Count of Man-
tua and Modena. Boniface III. being murdered near

Cremona, a.d. 1052, his widow Beatrix married Godfrey
duke of Lotharingia, or Lorraine. Beatrix died in a.d.

1076, and Matilda, her daughter by her first husband, in-

herited all the dominions of Boniface III. Her career is

noticed under Gregory VII. She died a.d. 1115, leaving

no issue, and the series of the marquises of Tuscany
ended with her ; for though the emperors of Germany as

kings of Italy continued for a time to appoint imperial

vicars in Tuscany, their authority was little more than
nominal, as the republics of Florence, Pisa, Siena, Arezzo,
Pistoja, and Lucca divided the country among them. The
sequel is given under Florence, Pisa, and Siena {History

of). Florence, having conquered Pisa, became the pre-

dominant power in Tuscany. The progressive encroach-
ments of Florence are clearly traced on a map of Tuscany
which Litta has appended to his biography of the Medici
family, in his * Famiglie celebri Italiane.' Sketches of the
latter years of the Florentine republic are given under
Leo X., Medici, and Strozzi. After the fall of the re-

public in 1530, Charles V. appointed Alessandro de' Medici,
an illegitimate son of Lorenzo, duke of Urbino, to be duke
of Florence. Alessandro proved an unprincipled, cruel,

and dissolute tyrant. He was murdered by his cousin Lo-
renzino de' Medici, in January, 1537 ; but the party of the
Medici, headed by Guicciardini, the historian, proclaimed
Cosmo de' Medici, son of Giovanni, ' delle bande Nere.'
Cosmo was the founder of the grand-ducal dynasty of
Tuscany, having united Siena to his other dominions.
[Cosmo I.]

1574*. Cosmo died, and was succeeded by his son
Francis I., who had the vices of his father without his
abilities.

1587. Francis died without issue, and was succeeded by
his brother Ferdinand I., who did much to restore industry
and prosperity. He was the benefactor of Leghorn, and
might be called the founder of that commercial em-
porium.

1609. Ferdinand died, and was succeeded by his son
Cosmo II.,whc, assisted by his able minister, Picchena, fol-

lowed in his father's footsteps. The military order of
S. Stefano, instituted by Cosmo I., to defend the coast of
Tuscany and cruise against the Barbary powers, obtained
various successes at sea.

*6?"- Cosmo II. died, and was succeeded by his son
Ferdinand II., then a minor. Ferdinand's administration
was weak, and his long reign was an age of decline for
Tuscany. His brother Cardinal Leopoldo de' Medici was a
patron of the sciences.

1670. Ferdinand II. died, and was succeeded by his son
Cosmo HI. Under him the condition of Tuscany con-
tinued to decline.

1723. Cosmo III. died, and was succeeded by his son
Gian Gastone, who was careless of his subjects, and given
to debauchery.

1737. Gian Gastone died without issue, and with him
ended the grand-ducal dynasty of Medici. He was suc-

ceeded, according to an agreement between the great
powers, by Francis, duke of Lorraine and Bar, whose tcen-
tories were given to Stanislav Leczinski, to revert Id

France after his death. Francis married the archduetstsi
Maria Theresa, daughter and heiress of Charles VI. «T
Austria, emperor of Germany. Tuscany was governed by
a regency, while Francis and Maria Theresa, resided
chiefly at Vienna.

1765. Francis II. of Tuscany and I. of Germany died.
His eldest son Joseph succeeded him as emperor of Ger-
many, and his second son Leopold succeeded bin a*
grand-duke of Tuscany. The reign of Leopold L vriB

ever be memorable in the history of Tuscany as a period
of revival of industry and prosperity, of improvement ta

every department of administration, of order, peace, and
an enlightened legislation. A brief sketch of his adao-
nistration is given under Leopold II. of Germany.

1790. Leopold having succeeded his brother Joseph IL
as emperor of Germany and sovereign of the Austrian do-
minions, and his eldest son Francis being thereby here-
ditary prince of the Austrian monarchy, the grand-due*!
crown of Tuscany devolved upon his second son PerdV
nand III., who followed the wise and liberal system of

administration pursued by his father. In the war of the
French revolution he strove to remain neutral, and even
concluded a treaty to that effect with the new Frcncfl
republic ; but when Bonaparte invaded North Italy, is

1796, he disregarded the neutrality ofTuscany,and marches'
to Leghorn with a body of troops for the purpose of
questrating all British property there. In consequeon
of this, the English occupied Porto Ferrajo in the island

of Elba. The grand-duke however retained a prccariout
possession of Tuscany.

1799. The French Executive Directory ordered the oc-

cupation of Tuscany by its troops, and the gr&nd-dckc
was obliged to withdraw to Germany. The people of

Arezzo and the neighbouring districts rose in arms against
the French, defeated several detachments of French and
Polish troops, and took Cortona, Siena, and Perugia in the
Papal state. In consequence of the many defeats of th«

French in Lombardy by Suv6rov, the French troops eva-
cuated Tuscany in July of the same year. A provision*)
government was established in the name of the grand-dul*
Ferdinand.

1800. In consequence of the victory of Marengo, th*
French re-entered Tuscany ; and the people of Arenu
having resisted them, their town was stormed and pillaged.

1801. By the peace of Luneville between France and
Austria, Ferdinand renounced Tuscany, which Bonapartr
gave to Don Ludovico Bourbon, hereditary prince of
Parma, with the name of 4 kingdom of Etruria, The island
of Elba and the district of Piombino were given up U>
France.

1803. Ludovico died, and his widow, Maria Luiaa <jt

Spain, became regent of Tuscany in the name of her sen.
a minor.

1808. Napoleon took possession of Tuscany, and sent
away the queen-regent and her son, promising them a
compensation in Portugal. Tuscany was united to the
French empire, of which it formed three new depart-
ments, Amo, Ombrone, and Mediterranee : Elise Baciocchi
Napoleon's sister, was placed at the head of the adminis-
tration, with the title ot grand-duchess.

1814. The grand-duchess Elise quitted Tuscany, which
was occupied by the allied troops in the name of the oM
grand-duke, Ferdinand III., who returned to Florence n>
September.

1815. The Congress of Vienna confirmed the posset
sion of Tuscany to the grand-duke Ferdinand and his
successors, and annexed to it the whole of the island of
Elba, and the Stato de' Presidi on the coast of Siena, to
which were afterwards added the principality of Piombino.
with other districts and fiefs. To Maria Luisa, ex-que*a
of Etruria, as guardian of her son, was assigned the duchy
of Lucca, to revert to Tuscany on the death of the arch-
duchess Maria Louisa of Austria, wife of Napoleon, and
actual duchess of Parma, when the duchy of Parma and
Piacenza shall revert to the present duke of Lucca.

1816. Ferdinand ordered the drainage of the Val di
Chiana. Plantations were made, and roads and farm-
houses constructed. The same process was afterwards
pursued in the Val di Nievole for draining the marth *t
Fucecchio between Pescia and the Arno.
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1824. Ferdinand III. died, much regretted as a kind

and liberal prince, and was succeeded by his son
Leopold II. The new grand-duke has continued the

system of progressive improvement with renewed activity

by undertaking the great task of draining the marsh .of

Castiglione ana other marshes which corrupted the atmo-
sphere of the Maremme, opening new roads, embanking
rivers, extending the privileges of a free port to the

suburbs of Leghorn, supplying that important town with

wholesome water by means of an aqueduct, and by other

measures of like utility. At the same time he has re-

formed the judiciary administration, established new tri-

bunals, has encouraged popular education as well as

scientific instruction, and has issued several useful legis-

lative and economical enactments. Tuscany is decidedly

the happiest and quietest country in Italy, being that in

which aH classes, nigh and low, the rulers and the ruled,

live together on the best terms, and in which a considerable

degree of material comfort and intellectual refinement
pervades the whole mass of society.

(Among the general historians of Tuscany we may quote

Pignctti, Storia delta Toscana flno al Principato ; Galluzzi,

Storia delta Granducato di Toscana sotto it Ooverno delta

Cata Medici ; Reumont, Tavole cronologiche e sincrone
(Mia Storia Fiorentina ; and Zuccagni Orlandini, Atlante

aeografico, fisico, e storico, del Granducato di Toscana :

lor the literary history, Moreni, Bibliografla Storica ra-

aionata delta Toscana : for the geography and geology,

Targioni Tozzetti, Relatione di alcuni vxaggi fatti tn

diverse parti delta Toscana ; Santi, Viaggt al Monta-
miata, e per le due Provincie Senesi ; and the Atti, or
Memoirs of the Academy dei Georgojili; Repetti, Dizi-
onario geograflco-statistxeo delta Toscana.)
TU'SCULUM. [Frascati.]
TUSSER THOMAS. The amusing poetical autobio-

graphy of this quaint writer, although it forms almost the
only source of information respecting his personal history,

is unfortunately deficient of dates. Warton supposes his

birth to have taken place about 1523 ; but in the biography
prefixed to Dr. Mavor's edition of his book it is shown
irom several circumstances that 1515 is a more probable
date. He was born at Rivenhall, near Witham, in Essex,
of a family which is recorded as bearing arms in the
heralds' visitation in 1570 : he was taught singing at an
early age, and became a chorister in the collegiate chapel of
Waflingford Castle, from which place he was removed by
impressment, according to 'a barbarous custom formerly
existing, by which boys might be forcibly removed from
any choir tor the service of the royal chapel. After being
lor some time compelled, as he says, ' to serve the choir,

now there, now here,' he was admitted into St. Paul's,

where he profited by the instruction of John Redford, then
organist of that cathedral. From St. Paul's he went to
Eton, where he experienced some severity from the master,
Nicholas Udall. He subsequently removed to Cambridge

;

alter which he returned to court, and appears to have been
a retainer in the family of William lord Paget. When
l>e had spent ten years at court, probably engaged in his

musical capacity, tie married, and became a farmer at

Katwade, now Cattiwade, in Suffolk, where he wrote his

celebrated work on husbandry, of which the first edition

appeared in 1557, entitled • A Hundreth Good Pointes of
Husbandrie.' After several other changes of residence,
and marrying a second time, Tusser returned to London,
whence, about 1574, he went to Trinity College, Cambridge

;

'ii order to escape from the plague. He is supposed to
have returned to London, where he died about 1580, or
between that year and 1585. After passing through
•evcral editions, his work appeared in an enlarged form in
lp73, under the following title : ' Fiue Hundreth Points of
Good Husbandry, vnited to as many of Good Huswiferie,'
^c., * Set forth by Thomas Tusser, gentleman, seruant to
'lie honourable Lord Paget, of Beudesert.' This work was
many times reprinted, with various alterations; but most
«-f the early editions are rare, probably on account of the
"opies being worn out with frequent use. Dr. Mavor
sprinted it in 1812, together with a list of all the known
'-'ditions, and such information as he could collect respect-

">K the author. Fuller says of him, in his ' Worthies of
•"-ssex," that he * was successively a musician, schoolmaster,
M-rving-man, husbandman, grazier, poet, more skilful in all
' hao thriving in any vocation. He traded at large in oxen,
sheep, dairies, grain of all kinds, to no profit. Whether

he bought or sold, he lost ; and, when a renter, impo-
verished himself, and never enriched his landlord.' ' Yet,'

he adds, ' hath he laid down excellent rules in his book of
husbandry and huswifery (so that the observer thereof
must be rich) in his own defence.' It is written in familiar

verse, in numerous detached chapters, and with much
variety of measure ; and it is, as observed by Warton, who
styles Tusser the British Varro, ' valuable as a genuine
picture of the agriculture, the rural arts, and the domestic
economy and customs of our industrious ancestors.' The
life of the author, which forms by no means the least

amusing part of the book, appears to have been first printed
with the edition of 1573.

TUSSILA'GO (from tussis, 'a cough '), a genus of plants

belonging to the natural order Composite. It has a simple
involucrum, formed of a row of equal linear scales ; the
flowers of the head, of different sexes ; the flowers of the
margin female, ligulate, entire ; the flowers of the disc

hermaphrodite, tubular, 5-toothed ; the stigmas linear

;

the receptacle naked ; the pappus simple. The species

are natives of Europe and America. Two are natives
of Great Britain.

T. Far/ara, Common Coltsfoot, has a single-flowered
scape imbricated with scales, and cordate angular leaves,

toothed, and downy beneath. This plant is a native of

moist, chalky, clayey situations throughout Europe. Its

flowers come up in March and April, and have often dis-

appeared before the leaves ascend from the ground. Dr.
Sibthorp found this plant in Greece, and believes it to be
identical with the finxtov of Dioscorides. It derives its

specific name, Far/ara, from its leaves resembling those
of the white poplar, which was called Farfarus by the
Greeks. This plant from the earliest times has had a great

reputation for curing coughs : hence its generic name. The
part used is the leaves, which are very large, and clothed
on the under surface with a dense white cottony down.
They are mucilaginous, astringent, and slightly bitter, and
are used either in infusion or decoction, or dried and
smoked like tobacco. The downy cotton may be scraped
off from the bottom of the leaves, and when dipped in a
solution of saltpetre and dried, it makes excellent tinder.

The plant is not often used now by the medical prac-
titioner. It has still however a popular reputation, and it

is reputed to be the basis of several quack medicines.
In its wild state it is remarkable for growing where no
other plant is to be found, especially on newly turned-up
heavy clay soils. In these situations it has sometimes led

to the inference that its seeds were contained in the earth,

and germinated when thrown to the surface. It seems
however more probable that as the fruit of the coltsfoot

is furnished with a pappus that enables it to pass through
the air, the seeds have thus been conveyed to the place
where they have found a fit soil for their development.

T. Petasites, Common Butter-bur, has a dense oblong
thyrse, with cordate unequally toothed leaves, downy be-
neath, and the lobes approximate. The plant is very
abundant in wet meadows and by river sides. It has long
creeping roots, by means of which it is rapidly and exten-
sively reproduced, and is a great pest in moist meadows,
where it delights to grow. Like the last species, it puts
forth its flowers in April and May before its leaves. On
account of its early flowering, the Swedish farmers plant
it near their bee-hives. Dr. Sibthorp found this plant in

Greece, and believed it to be identical with the Petasites

(tnraatrqc) of Dioscorides. This is the specific name
of the plant, and comes from petasus, a broad covering
for the head. This plant produces the largest leaves
of any in Great Britain, sometimes measuring three feet

broad. The butter-bur was at one time supposed to
be a remedy of value in the plague, from which it has got
the name Pestilent-wort. This species has been made a
genus, under the name Petasites, by Gartner, who is fol-

lowed by Cassini, Desfontaine, and others. It is distin-

guished from the genus Tussilago by its involucre having
two rows of lanceolate scales, by its flowers not being
radiant, and by its scapes being many-flowered.

T. fragrant, Fragrant Coltsfoot, has a fastigiate

thyrsus, radiant heads
;
roundish, cordate, unequally-toothed

leaves, and downy beneath. This plant blossoms early,

and has a sweet scent, and has found very generally a
place in gardens. It is a desirable flower where bees are

kept.

When these plants are cultivated, they may be propa-
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gated by seeds, which should be sown in spring, but not

at too great depth. They may be also propagated by part-

ing the roots. On account of the rapidity with which

they increase themselves by their roots, they should be

planted in gardens in pots, otherwise they may become
difficult to get rid of. Most of the species send up their

flowers before their leaves, and are placed with others by
gardeners in a class called 'Alius ante-patrem.'

TUSSILA'GO FAHFARA (Coltsfoot), a perennial plant

belonging to the order of compound plants, common in

damp, clayey fields, road-sides, and the banks of rivers,

the yellow flowers of which are seen in spring preceding

the nearly heart-shaped, smooth-toothed leaves, which, from

their resemblance to a young horse's hoof, have received

the popular name of coltsfoot. The whole plant is nearly

devoid of odour. The root has a styptic bitter taste. ; the

leaves and flowers are bitter and mucilaginous. The chief

constituents are mucilage, bitter extractive, tannic acid,

colouring-matter, salts, and woody fibre. The watery in-

fusion becomes of a dark green and turbid appearance on
the addition of a solution of sesquichloride of iron. Its

properties may easily be inferred from the above state-

ment
; they are demulcent, slightly astringent, tonic, and

expectorant. Its name both in Greek (0qxu>v) and in

Latin proves the estimation in which it was held as a
means of relieving cough—a reputation which it does not
maintain in modern times among professional observers,

except a very few ; but with the vulgar it is still in great
esteem. The antients smoked it rather than used it in any
other form ; and in the north of Europe, and even with
our own vulgar, this mode is employed, what is sold

under the name of British Herb Tobacco being chiefly

coltsfoot. This at least is harmless ; not so the nostrum
called Essence of Coltsfoot, which is a combination of bal-

sam of tolu, compound tincture of benzoin, with a large

quantity of rectified spirit of wine, and not a particle of

the substance from which it takes its name. In chronic

coughs accompanied by much local or general irritation,

still more in genuine tubercular consumption, such heating

ingredients must be very hurtful ; though a plain decoc-
tion of real coltsfoot would be unobjectionable, and might
be beneficial. The leaves of coltsfoot form, when mois-
tened with warm water, an excellent emollient poultice.

TUTBURY. [Staffordshire.]
TUTE'LA. [Tutor.]
TUTENAG, an alloy used in China in the manufacture

of the gong; it is white, resembling silver in appearance,
and is very sonorous when struck. Its specific gravity
was found by Dr. Fyfe to be 8*432; it is susceptible of a
fine polish, and does not readily tarnish ; at common tem-
peratures, and even at a red heat, it is malleable, but
when heated to whiteness it is rendered brittle.

It has been analysed by Dr. Fyfe, who found it to con-
sist of

—

Copper . . . 40-4
Zinc . . . 25-4
Nickel . . . 31-6
Iron . . 2-6

100-

German silver, which is now extensively used as a sub-
stitute for silver, is also an alloy of copper, zinc, and
nickel.

TUTILO, a celebrated monk of the latter part of the
ninth century, of the convent of St. Gall in Switzerland.
Tutilo and Notker, of the same convent, were the most
celebrated painters, sculptors, and goldworkers of their
time in Germany. Tutilo was a universal genius, and not
only an artis*. : he was musician, poet, orator, and states-

man. Ekkehard, junior, an old German Latin writer, thus
describes hira :

—
' Erat enim valde eloquens, voce clara et

dulci, caelaturae elegans, picturae artifex, ae mirificus
aurifex, musicus,' &c. The emperor Charles the Thick
complained that such a man should be shut up in a convent.

Tutilo was contemporary with the abbot Salomo of St.
Gall (891-921), who was a great patron of the arts, and he
made for him a golden crucifix, richly ornamented with
bas-reliefs and precious stones. He made also a cele-
brated sitting image of the Virgin Mary, in gold, for a
church at Metz, by which he acquired great celebrity : it

bore the inscription, ' Hoc panthema pia caelaverat ipsa
Maria.' One account says painted. This image or paint-

ing was venerated at Metz. In the church of St. Otssafcr,

also at St. Gall, the altar of St. Gall was decorated was
some copper plates, -on which the life of the saint ni ea-

graved or carved by Tutilo. He is said to have died is

896, and this date is twice repeated by Fiohllo ; jret at

calls him a monk of the tenth century. Other writers aisu

call him a monk of the tenth century. Leasing and anas*

others have supposed that Tutilo, or Tuotilo, as hia ansa*

is also written, and the Theophilus Presbyter who mm »

treatise in Latin upon oil-painting and other arte in or mme
the tenth century, were the same person. There axe ma>
scripts of this old treatise, more or less complete, at W<t-
fenbiittel, Leipzig, Paris, and at Cambridge. An eats*

copy of the WoJfenbiittel MS. was printed in 1781 *
Brunswick, in the sixth number of Leasing'* ' Beatrice su
Geschichte und Litteratur.' The treatise is in three book*
and is known under the title ' Theophili Piesbyteri Dim
sarum Artium Schedule, ;' also ' De omni Scientia Art*

Pingendi ;' but it treats of other arts besides painting. T*«

authenticity of this work has been doubted by some,
have confounded the invention of Van Eyck with thai •

simply using oil as a vehicle for pigments. This subjrr-

has been entered into at length by Kaspe, in a • Crruta
Treatise on Oil-Painting,' published in London in 1781

and recently by Knirim, in a work entitled * The Reat-
Painting of the Ancients'—' Harzmalerei der Alten,' Leuv
zig, 1839. Various old notices of Tutilo are printed ia ti>»

' Rerum Alemannicarum Scriptores,' &c. of Goldast.
TUTOR. By the Roman law a male under the age v

fourteen, and a female under the age of twelve, were csit*

impuberes. A male who was impubes was incapahW u
doing any legal act by which he might be injured ; and •

he had no father, his property was under the care of a

tutor, who was so called from his office of defendiac *

'

protecting the impubes (tuendo) in the transactions whict

were necessary for the administration of his propent
The office of the tutor was tutela ; and the imputes, «t»
with respect to his tutor was called pupillus, was amid «.

be in tutela, in tutelage. The tutor's business was w

manage the property of his pupillus, and to add to his if
the legal sanction (auctoritas). The tutor's office as tnu
was confined to the property of his pupillus, who, as to s.

person, was under the care (custodia) of his mother, if u

had one ; if not, we must suppose that the tutor worn
sometimes have the care of nis person also. When u>

pupillus attained the age of puberty, he bad the capacv
of contracting marriage, and of doing other legal acts, sr-

was freed from the control of his tutor. But though li»

law gave full legal capacity to the pupillus on his attaiouu-

puberty, it still gave him some further protection until kv

was twenty-five years of age, and thus there arose a et-

ymon of persons into those who were above and those wt>-

were under twenty-five. Accordingly a person voir-
twenty-five years was often called Minor, and though be

had attained puberty, he was under the protection of i

curator, whose office was called curatio. .The object u
this institution was to protect minors against fraud ^ deist -

and it was originally effected by a lex called Lex Plaatoru.
the date of which is uncertain, but it is at least as old t,

the time of Plautus. The subject of the curatorsmp »
fully discussed by Savigny in a valuable essay ( ZtittHtry
fiir Getchicktliche Bgchtswiamueh^t, band x.). Weave
who had attained puberty were still under a special knw
of tutela; but males, as already stated, were on tiv
attainment of puberty completely freed from the oonUv
of a tutor. [Curator.]
A father could appoint by testament a tutor far his asslc

children who were impuberes and in his power ; be conk
also appoint a tutor for females who were in his powr-
even it they had attained puberty. He could also apponi
a tutor for the wife of a son, who was in his power, and iw
his grandchildren, unless by his death they should cosy
into the power of their father. A man could also appon;
a tutor for his wife, who was in manu, for she stood to hur
in the legal relation of a daughter ; and he could also git
her the power of choosing a tutor. The origin of this te^
tamentary power was probably immemorial custom, whirr
was confirmed by the Twelve Tables. Tutors thus ap-
pointed were called dativi : those who were chosen by s

wife under a power given by the husband were rutarc*
optivi. If a testator appointed no tutor, the tutela. wa.
given to the nearest agnati by the Twelve Tables : suck
tutores were legitimi. If there were no agnati, the torch
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belonged to the Gentiles so long as that part of the law-

Jus Gentilitium) remained in force. By analogy to the

rase of the tutela of ingenui (persons free by birth), the

intela of liberti and libertae belonged to their patrons.

,\ lien there was no person appointed tutor, and no legi-

timus tutor existed, a tutor was appointed for persons at

Itome under the provisions of a Lex Atilia, and for persons

in the provinces under the provisions of a Lex Julia et

Titia.

It is a consequence of the rules laid down as to the power
l appointing a tutor, that none but persons who were sui

juris could exercise this power;' and accordingly women
nd some other classes of persons could not appoint a

tutor.

As already stated, a pupillus could not do any legal act

which should be to his injury ; but he could enter into

contracts which were for his benefit. The tutor's office

was defined to consist in doing the necessary acts for the

pupillus, and interposing or adding the legal authority to

his proper acts (negotia gerere et auctoritatem interponere :

ripiani Frag., tit. xi., s. 25). The doing of the necessary

nets applied to the case of the pupillus being infans, that

is. under seven years of age, absent, or lunatic ij'uriosus).

When the pupillus ceased to be infans, he could do many
acts himself, and the auctoritas of the tutor was only ne-

cessary to make them legal acts.

A tutor might be removed from his office if he miscon-
ducted himself in it. The pupillus had also an action

against him for mismanagement of his property. The
tutor was allowed all proper costs and expenses incurred by
liim in the management of the affairs of the pupillus; and
he could recover them by action. Security was required

by the praetor from a tutor for the due management of the

affairs of a pupillus, unless he was a testamentary tutor,

for such tutor was chosen by the testator, and, generally,

unless he was appointed by a magistrates, for in such case
he had been selected as a proper person.

The tutela of women who were puberes was a peculiar
Koman institution, founded on the maxim that a woman
could do nothing without the auctoritas of a tutor. But
there was this difference between the tutela of pupilli and
of women who were puberes : in the case of pupilli the
tutor both did the necessary acts, particularly when the
pupillus was infans, and gave his auctoritas ; in the case
of women who were puberes, the tutor only gave his auc-
toritas.

The Vestal virgins, in virtue of their office, were ex-
empted from tutela. Both libertinae and ingenuae were
exempted from it by acquiring the Jus Liberorum, which
was conferred by the Lex Julia et Papia Poppaea on
women who had a certain number of children. The tutela
of a woman was terminated by a marriage, by which she
crime in murium viri ; and also by other means.
A woman had no right of action against her tutor as

stnfc) for he did not do any act in the administration of her
property: he only gave to her acts their legal validity by
ins auctoritas.

The subject of the Roman tutela is one of considerable

extent, and in the case of women it involves some difficult

considerations. The matter is more fully discussed, by the

writer of this article, in the ' Dictionary of Greek and Roman
Antiquities,' where the authorities are referred to.

TUTSAN, the name of a plant indigenous to Great
Hritain. This plant was included by Linnaeus under the

renus Hypericum, with the name H. Androseemum, but it

has been separated by Allioni, and made itself the type of
a genas, under the name Androsiemum officinale. An-
'Irosaemum differs from Hypericum in its fruit being a
terry, and having but one cell. A. officinale has three

styles; a shrubby compressed stem, two feet high; un-
equal sepals; large ovate sessile leaves. The flowers are

1'irge and arranged in cymes. The berry is black, and
w hen squeezed in the fingers gives out a blood-coloured
juice: hence the name Androsaemum, or* ' man-blood

'

"I'fyic, alpa). The English name Tutsan is derived from
t"it(e mine, French, a term employed on account of its

bruised berries having been employed as an application to

recent wounds : a custom which arose out of the suppo-
sition that nature had pointed out the use of these berries
by their bloody colour.

Tutsan is found in damp places throughout Europe, but
is not an abundant plant. In Great Britain its distribu-

tion is very local. It occurs abundantly in some parts of

Norfolk and Hertfordshire, and is not unfrequenl in Ire
land and the west of Scotland.
TUTTY. [Zinc]
TUXFORD. [Nottinghamshire.]
TUY, a district and bishopric of Galicia. in Spain, com-

prising eight parishes. The capital, Tuy, is the antient
Tude mentioned in the Antonine Itinerary. It is situated
in a fertile plain watered by the Mifio, and three other
smaller rivers which empty into it. Tuy was a city of
some importance under the Goths. It was taken and de-
stroyed by the Arabs ; but about a century after the founda-
tion of the kingdom of Asturias by Pelayo, Ordono I. rebuilt

it. Destroyed a second time by the Arabs, it was again
rebuilt some time after by Fernando II. of Leon, on the
site which it occupies at present. The castle, and a palace,

which is now inhabited by the bishop, were also erected

by that king. Tuy is surrounded by an antient wall

flanked bv square towers at intervals. The cathedral,

which is in the Gothic style, is not a striking building.

The environs of Tuy are well cultivated, and planted with
vines, oranges, lemons, and other trees and plants of more
southern climates ; besides hemp and flax, which consti-

tute the chief production of the surrounding country.
The population of Tuy amounted in 1826 to something
more than GOOO. (Miiiano, Diccionario Geogrdftco de
Espaiia y Portugal.)
TUY, LUCAS DE, or LUCAS TUDENSIS, a cele-

brated Spanish historian, so named because he was bishop
of Tuy, lived in the thirteenth century, and was probably
a native of Leon. While deacon, the devotion of the' age
led him to Rome, Constantinople, and Jerusalem ; and on
his return he distinguished himself by his writings against
such of his countrymen as had embraced the religious

opinions of the Albigenses. It was probably to his zeal in

this cause that he owed his appointment to the see of Tuy.
He died in 1250. He wrote a Latin chronicle entitled
' Chronicon Mundi,' which appeared for the first time at

Frankfort, in the fourth volume of Scott's 'Hispania Illus-

trata.' The style of this work, which ends with the reduc-

tion of Cordova in 1236, is not bad, though it is often

abrupt ; but the book is valuable, as it contains many facts

which escaped other historians before Lucas. ' De AlterS

VitS Fideique Controversis adversus Albigenses :' this was
printed at Monaco, and also at Ingolstadt, in 1612, 4to.

Lucas is also said to have written a Life of St. Isidorus, and
to have translated into Spanish the History written by that

prelate. (Nicolaus Antonius, Bib. Hisp. Vetus, lib. viii.,

carx 2 and 3 ; Florez, Espana Sagrada, vol. xxii., p. 108.)

TWEDDELL, JOHN, was born on the 1st of June, 1760,

at Threepwood near Hexham in Northumberland, where
his father Francis Tweddell w as a much-respected magis-

trate. His early education was conducted by his mother,

who is much praised for her piety and maternal affection.

At the age of nine he was sent to a school at Hartford

near Richmond in Yorkshire, which was then conducted
by the Rev. Matthew Raine, who watched and directed

the studies of young Tweddell with anxious care. After

he had left school, and before entering the university of

Cambridge, he studied for some time under Dr. Samuel
Parr, who made his pupil familiar with the best writers of

antiquity, and at the same time secured his permanent
esteem and attachment. Tweddell gained the highest

classical honours in the university of Cambridge ; and in

1792 he was elected a fellow of Trinity College. His ' Pro-

lusioncs Juveniles,' which he published the year after

( 1793), show the extent and versatility of his powers, and
raised at the time great expectations of the young scholar.

His own inclination would nave led him to devote himself

to classical learning, or, as some of his letters suggest, to a
diplomatic career, but his father wished that he should

study the law ; and although this profession was altogether

against his taste, yet, in deference to his father, he entered

the Middle Temple. Here he devoted himself to his new
pursuits with as much application as his aversion to them
would allow him. At last however he seems to have been
unable to continue his studies, and made up his mind to

travel for some years in order to prepare himself for a dif-

ferent course of life, and to acquire a knowledge of the

courts of Europe and their several systems of policy. Ac-
cordingly he embarked for Hamburg on the 24th of Sep-

tember, 1795. He travelled through the north of Europe,

Switzerland, and thence eastward into Asia, where he

visited among other parts the Crimea and the coasts of Uw
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Euxine. Thence he proceeded to several islands of the

Archipelago, and to Athens, where he took up his residence

for some months. With the most ardent zeal he explored

and described the remains of antient art and architecture,

and employed a distinguished French artist of the name of

Preaux in making drawings for him. But in the midst of

these pursuits he died, on the 25th of July, 1799, after a
short illness, and was buried within the precincts of the

temple of Theseus. A monument was erected on his

grave, with a Greek inscription, by the Rev. Robert Wal-
pole.

During the whole time of his travels Tweddell kept a
diary, in which he recorded everything remarkable he met
with, intending on his return to England to publish an ac-

count of his travels, together with some of the drawings
made by Preaux. After his death his friends accordingly
made all possible efforts to get his effects, MSS., and draw-
ings over to England. A great number of MSS., together
with upwards of 300 highly finished drawings,were actually
forwarded from Athens to Constantinople, and intrusted to

the care of the English ambassador there, but nothing ever
reached this country, and all investigations that have been
instituted by the friends of TweddeU have remained with-
out any result. The whole matter is still a mystery. The
only memorial which remains of his travels is a number of
letters addressed to his friends in England, which were pub-
lished by his brother the Rev. Robert Tweddell, under the
title * Remains of the late John Tweddell, &c., being a
Selection of his Letters from various parts of tha Continent,
together with a re-publication of his " Proliisiones Juve-
niles," ' London, 1815, 4to. This collection of letters is

preceded by a memoir of the author, by his brother Robert,
who has drawn a. most charming picture of the amiable,
pure, and modest character of his brother, which is per-
fectly borne out by the spirit that pervades these letters.

Respecting the loss of the MSS. and drawings, and all that
was said about the matter at the time, see the British Critic,

vol. v.

TWEED. [Berwick; Berwickshire.]
TWEEDMOUTH. [Berwickshire.]
TWELVE TABLES. The Roman writers speak of the

Twelve Tables under various names : they call them Leges
Decemvirales, Leges XII Tabularum, sometimes simply
Lex, the Law, as Deing pre-eminently the foundation of
Roman Law ; and by other names. After some struggle
between the patricians and the plebs, a plebiscitum was
passed (b.c. 454) with the assent of the senate, in pursuance
of which three commissioners were sent to Athens and
other Greek states to inquire about their legislation. The
commissioners returned in b.c. 452, and in the following
year ten patricians (Decemviri) were appointed to draw up
a code of laws, whence the name Leges Decemvirales.
The Decemviri, atthe head of whom was Appius Claudius,
formed a code of Ten Tables, which were approved by the
senate, and received the final sanction of the Comitia
Curiata. The code being considered defective, Decemviri
were again elected (b.c. 450), and two more tables were
added, whence the name Twelve Tables. The laws were
cut on tablets of bronze and set up in a public place : they
were not promulgated till b.c. 449, after the overthrow of
the Decemviri, who had attempted to perpetuate their
power against the terms of their appointment.

It is impossible to ascertain from the scanty history of
the Decemviral legislation what the commissioners brought
back with them from the Greek cities, or Row far the codes
of the Greeks affected this the first Roman attempt to form
a system of law. Greek legislation might serve as a model
for the form, but not for the substance ; and it may safely
be assumed that the basis of the Decemviral code rested on
the customary law of the Romans. It is said that the
Twelve Tables perished in the destruction of the city
by the Gauls, but there appears to have been no diffi-

culty in reconstructing the tables. No Roman writer sug-
gests any doubt of their genuineness.
The Twelve Tables are called by Livy (iii. 34) ' Fons

publici privatique juris—the source of Public and Private
Law,' according to a division of the matter of law which
was familiar to the Romans. That part which concerned
the Jus Publicum, which bears some analogy to our term
constitutional law, was changed in the course of time ; but
the Jus Privatum, which determined the rights and duties
of the citizens was never formerly repealed, and only so
far modified as it was affected by the changes in circum-

stances by which some of the laws of the Twelve Tatta
fell into desuetude, and by the gradual growth of the J»
Praetorium. They were altered however, in one in»tanr» »•

least, as we "know by the abolition of the Legis Actions* tv

two Juliae Leges and a Lex Aebutia. In course oftime tt«

language of the tables became obscure, and this, with tbt

great change of circumstances, must have rendered idi
of their provisions inapplicable. In the later times of tbr

republic, Cicero observes that since his boyhood the prsc,

tice of learning the Twelve Tables had been superseded \m

the growing importance of the Edict.

The Roman jurists made commentaries on the Twebv
Tables. Six books of a commentary by Gaius are sec-
tioned, which shows that at least as late as the time of At-
toninus Pius the decemviral law was in substance still a
force, that is, that the fundamental principles of Rood
law (the Jus Privatum) were still to be sought in the tbn
antiquated language of the Decemviri. .»

Much has been written on the subject of the Twrrn
Tables. The last and most'complete history of the laboca
of modern critics on the Twelve Tables is by Dirkaen. a
his ' Uebersicht der bisherigen Versuche zur Kntik toe

Herstellung des Textes der iZwolf-tafel Fragmente," Leip-

zig, 1824. The fragments of the Twelve Tables appear c
the several parts of the work, and are also collected at Ur
end.
TWER, one of the governments of Great Russia, s

situated between 56° and 58° 47' N. lat., and betwec
31° 46' and 38° 20' E. long. It is bounded on the nwti
and north-west by Novogorod, on the east by YaratWr.
on the south-east by Wladimir, on the south by Mojcov.
on the south-west by Smolensk, and on the west by P»ktr«.

The area is 23,500 square miles. This government, n-

pecially the northern part, is an elevated table-tcni:
there are no mountains, for the Wolkonsky forest, wbri
covers the greater part of the circle of Ostuschko*.
but a range of hills, in which however many rivers rsti

their source, among which is the Volga. This chui
rests on limestone, and consists almost entirely of »n im-

penetrable forest, in which there are extensive moraan

,

some offsets extend into the neighbouring country, whr':
are scarcely more elevated than the banks of the rrm
Besides the Volga, which becomes navigable before r

passes into the government of Yaroslaw, there are ot-

merous rivers, the chief of which are the Dwina, the WV
suga, the Twerza, the Sestra, the Soscha, and the Moloci
The canal of Wyschnei-Wolotschok unites the Vols
and the Neva, thus effecting a communication betwM
the Baltic and the Caspian. There are some large ud
many small lakes ; the most considerable is the Sehsrr.
which is 24 miles long and 4 wide. The climate is heahhr.
The weather however is very variable, and the suddti
changes are often injurious to the crops. The rivers rt-

nerally freeze by the beginning of December and th»»
towards the end of March or the beginning of April. Api-
culture is the general occupation of the inhabitants, bat tbr

soil is poor and requires to be manured every year, so tha*

the produce is scarcely more than sufficient for the hom*
consumption ; and it is often necessary to get com (roc
the neighbouring governments. Rye, barley, and oats an
cultivated, but little wheat. Much flax and hemp an
grown. Garden vegetables are everywhere produced
but only turnips, carrots, and cabbages are plentiful. Fro.',

does not thrive, and is scarce. Timber is very line snl
abundant. There is little game for the table, but mam
bears, wolves, foxes, badgers, and martens. Fish are vert
plentiful. The population is probably now 1 .300.000. con-
sisting almost wholly of Russians. The chief occupations of

the people are agriculture and the breeding of cattle, thert
being no manufactures except in the towns. Many haub
are employed in the country in the sawing-mill^ brick-
kilns, ship-building, and in land and water carriage. TW
geographical situation of the government and its excellent
inland navigation not only afford the greatest facilities for

exporting its natural productions, com, hemp, flax,

timber, and cattle, besides some linen and leather, but
favour the transit trade between the southern province)
and the Baltic ports and St. Petersburg.
TWER, the capital of the government, is situated a

56° 52' N. lat. and 35° 48' E. long. It stands on the riffc
bank of the Volga, over which there is a bridge of boats m
the summer : the Volga is here joined by the Twerra and
the Tmaka, the former on the north, the latter on the tout b-
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west. -Twer, is an open town merely surrounded with pal-
lisau'es, which are clesed by barriers, and consists of three
parts : the fortress lying between the Volga and the Tmaka,
vhich is surrounded with a rampart ; the city, which is di-
vided by the rivers into four parts, united by three bridges

;

nd the suburb. Since its foundation in 1 182 "it has frequently
ered from war and pestilence. After a great fire in
a, which reduced it to a few houses, the empress Cathe-

-e II. caused it to be rebuilt, and it is indebted to her for
present regularity and handsome appearance ; it was like-
se greatly improved during the residence of Prince George
Oldenburg, governor of Twer, Novogorod, and Wladi-.

ir, husband of the grand-duchess Catherine, and sister to
e emperors Alexander and Nicholas. ' After the death of

this pnnce its prosperity declined, and at present,' says
Schnitzler, ' the houses bear marks of decay.' There are in
the city a cathedral, twenty-eight churches, two convents,
the bazaar—a large building containing 400 shops, the

"aee, a theatre, a foundling asylum, an hospital, and
i establishments for education, among which are a

nasium, a school for 120 young noblemen, an eccle-
ical seminary for 700 students, who are instructed in

sciences and the classics. Twer has 24,000 inhabit-
,
who have manufactures of linen, leather, hardware,

i
and carry on an extensive trade,

el, Handbuch
;

Stein, Lexicon ; Schnitzler, La
, la Pologne, et la Finlande.)
LIGHT, the name given to the light which' re-

mains after the sun has set, or wliich is seen immediately
efore it rises. The reason of this appearance is explained
Sun (p. 281), being the effect of the light which is re-

i from the higher strata of the atmosphere, in a
er which will be understood from the diagram in the

e cited.

The twilight begins or ends at the time when the sun is

a certain depression below the horizon, which depression
st depend upon the state of the atmosphere for the

time being. In the fogs of winter darkness comes on
almost immediately after sunset, while on a clear summer-
evening the broad light of day will continue for more than
an hour, in our latitude. We do not know, then, what we
are to understand by the assertions made in astronomical
books, some of which say that twilight lasts until the sun
is 15 degrees below the horizon, others 18 degrees, and so
on. And, first, they do not tell us how much light con-
stitutes twilight : is it twilight only as long as a man with
tolerable eyesight can see to read 1 or must that name be
applied to the state of things as long as there is any vestige
of daylight left ? What is the test of the existence of this

twilight? Perhaps it is to the vagueness of the definition
that we owe such a number of descriptions of the duration
of this partial day. Dr. Hutton informs us that Alhazen
considered it to last until the sun is 19° below the hori-

zon, Tycho Brahe 17°, Rothman 24", Stevinus 18°, Cassini
'5°, Riccioli 16° and 20fr° in the morning and evening of
tie equinox, 21° 15' at the summer solstice, and 17° 15' at

lie winter solstice. ' Whence,' Hutton argues, ' it appears
t the cause of the twilight is variable.' It is more likely

that the variation was in its definition. He assumes,
with Long, 18° as a proper medium in our latitude.

Lambert assumed only 6$° as the depression of the sun
below the horizon with which twilight ends. According
to those who describe tropical climates, there is hardly any
such thing as twilight ; as soon as the sun has descended be-
low the horizon darkness sets in almost immediately. Now,
at the equator, even taking Lambert's angle of twilight, this

phenomenon should last nearly half an hour. But the

truth is, that the transition from light to darkness very
jnuch depends upon the rapidity with which it is made.
Let a person go out of glaring sun-light into a room which
is no darker than the open air will be an hour after sunset
on the evening of the same day, and he will not at first be
able to see to read; but let him sit at his book while
the sun goes down, and he will find that he can read long
after the degree of darkness just mentioned has been
attained. In the tropics, where the sun falls down, as it

were, upon the horizon, the changes are made very rapidly,

and the consequence is that darkness comes upon the eye
even more rapidly; while, in our latitude, the sun ap-
proaches more obliquely to the horizon, and continues to

move obliquely after it has set, giving time to the pupil of
the eye to accommodate itself to the diminished quantity

of light. The meteorological state of the atmosphere varies

P. C, No. 1008.

so much from evening to evening, that the mathematical
definition of twilight, namely, the interval which elapses
from sunset to the attainment of a given depression below
the horizon, is totally useless, be that angle of depression
what it may. It is, in fact, one angle for one evening and
another for another, according to the weather.

If twilight, mathematically considered, be an unknown
rmtity, it might still be made useful in warning the wea-

rwise not to place so much reliance as they do upon
another mathematical result, the shortest day. If the at-

mosphere produced no effect, the day of the winter solstice

would certainly be the shortest. But it is to be remem-
bered that the day of which people usually speak means
sunlight and twilight put together : a bright Christmas
followed by a foggy spring will change the place of the
shortest day very materially, by diminishing the twilight of
the latter.

The mathematical consideration of twilight, upon an
assumption as to the degree of depression of the sun at
which it ends, will be found in all books of astronomy.
TWINING, THOMAS, was the only son of a tea-mer-

chant by his first wife, and born in 1734. His father wished
his son to succeed him in his business, but as Thomas had
an invincible desire to devote himself to study, his father

gave way to him and sent him to Cambridge, where he
entered Sidney College. Here he distinguished himself not
only as a scholar, but by his practical as well as theoretical

knowledge of music : he was an able performer on the
harpsichord, the organ, and the violin, and few persons
knew more about the history and science of the art than
Twining. In 1760 he took his degree of B.A., and three

years later that of A.M. In 1768 he became rector of
White Notley in Essex, to which, in 1770, the living of St.

Mary, Colchester, was added. To this latter appointment
he was presented by Dr. Lowth, then bishop of London,
without any other recommendation than that of his per-

sonal character. Henceforth he devoted himself without
any desire of further preferment to the faithful discharge
of his paroclual duties and to the pursuit of study, until

his death, on the 6th of August, 1804, at the age of

severity.

Twining was a man of considerable learning and of great

taste in the arts, especially poetry and music. He had a
good knowledge of the antient languages, and is said to

have spoken and written French and Italian with the same
correctness and fluency as his mother tongue. In the per-
formance of his clerical duties he was most conscientious,

and during the last forty years of his life he scarcely ever
allowed himself to be absent from his parishioners more
than a fortnight in a year, although his society was very

much courted. The only work that Twining ever published
is a translation of Aristotle's ' Poetics,' which is reckoned
one of the best English translations of antient writers. It

was published under the title ' Aristotle's Treatise on
Poetry translated, with Notes on the Translation and on
the Original ; and two Dissertations on Poetical and Mu-
sical Imitation,' London, 1789, 4to. A second edition,

with some improvements and additions by the author,

was edited by his nephew, Daniel Twining, London,
1812, 2 vols. 8vo. His notes and dissertations are worthy
of the attention of every one who studies the theory of

poetry and music. (Compare Gentleman's Magazine,
vol. Ixxiv.)

TWINING, WILLIAM, was born in Nova Scotia, and
passed the early part of his life there, serving an appren-

ticeship to Dr. John Halliburton, a medical practitioner at

Halifax. His medical education was completed in Lon
don, and, after becoming a member of the College of Sur-

geons, he entered the medical department of the army in

1812. After being employed for some lime in the military

hospital at Hilsea, he served for a short time in the Penin-
sula, and in 1815, alter another service at Hilsea, joined

the army in the Netherlands, and returned with his regi-

ment in 1818. He remained in England, doing duty at

different stations, till 1821, when he went to Ceylon, and
after residing there for a short time, accompanied the go-

vernor, Sir Edward Paget, to India. In 1823 he was placed,

at his own request, on half-pay, and in 1830 he resigned

his commission, and entered into private practice at Cal-

cutta, where he was appointed one of the surgeons to the

civil hospital, and died in high reputation and esteem in

1835.

Mr. Twining wrote numerous papers in the 'Transae
Vol. XXV.—3 M
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tions of the Medical Society of Calcutta,' of which he was
secretary, and one of the most active members, and other

short essays ; but his chief work was his ' Clinical Illustra-

tions of the more important Diseases of Bengal, with the

result of an Enquiry into their Pathology and Treatment,'

Calcutta and London, 1832 and 1835, 2 vols. 8vo. He
was recommended to undertake this work by the heads of

the medical department at Bengal ; and it has been, ever

since its publication, a book of the highest authority on all

the questions of which it treats, and one of the few com-
posing the libraries of the medical officers in the Indian

army.
(British and Foreign Medical Quarterly Review, April,

1836.)
TWISS, RICHARD, an English tourist, who died in Lon-

don at an advanced age, on the 5th of March, 1821. Born to

an independent fortune, he indulged his taste for travelling

in an extensive tour,which embraced Holland, Belgium (then
the Austrian Netherlands), France, Switzerland, Italy, Ger-
many, and Bohemia, and was completed in 1770. Before

setting out on his foreign travels he had visited Scotland. In

17T2 he undertook a voyage to Spain and Portugal, and in

1775 he went to Ireland. He re-visited France at the time
of the Revolution. The subsequent years of his life were
devoted to literature and tho fine arts, of which, especially

of music, he was an admirer. He materially injured his

estate by entering into a speculation for making paper
from straw. His published works are :—' Travels through
Portugal and Spain in 1772 and 1773-4,' London, 1775;
'A Tour in Ireland in 1775-8,' London, 1776; 'The Game
of Chess: being a compilation of Anecdotes and Quota-
tions relative to the Game of Chess,' 8vo., London, 1787

;

' A Trip to Paris in July and August, 1792,' 8vo., London,
1793 ; ' Miscellanies,' 8vo., London, 1805. The Travels
through Spain and Portugal have been translated into

French and German. The tone of the Tour in Ireland
provoked great wrath in that country, and elicited ' An
heroic Epistle from Donna Teresa Panna y Ruiz, of Murcia,
to R. Twiss, with Notes by Himself,' published at Dublin
in 1776.

TYCHO BRAHE'. [Brahe, Tycho.]
TYCHON1C SYSTEM. [Brahe, Tycho

; System.]
TYCHSEN, OLAUS GERHARD, a celebrated Oriental-

ist, was born at Tondern in Schleswig, on the 14th of De-
cember, 1734. His father was a tailor, in very poor cir-

cumstances, but with the assistance of some benevolent
friends he was enabled to allow his son, who evinced con-
siderable talent, to devote himself to learned studies. Up
to his seventeenth year Olaus attended the grammar-school
of his native town, and thence went to the gymnasium at
Altona, where the celebrated Maternus de Cila had great
influence upon him, especially in directing his attention to
Oriental studies. In a short time Tychsen made himself
master ofthe Hebrew language, and with thepeculiar dialect
spoken by the German Jews of all parts of Germany. Thus
prepared he went in 1756 to the university of Gottingen.
J. H. Callenberg, professor at Halle, was still actively en-
gaged in his labours for the conversion of Jews and Mo-
hammedans to Christianity; and when Tychsen had
finished his studies, he thought him a fit person to engage
in these undertakings. Tychsen was accordingly sent by
Callenberg, in 1759, on a journey through Germany and
Denmark. In 1700 Callenberg died, and Tychsen returned
without having converted a single Jew. In this year the
university of Rostock was transferred to Biitzow, and
Tychsen was invited as professor extraordinary of Oriental
literature

; and three years later he obtained the ordinary
professorship in the same department. Here he began his
varied literary activity, which soon spread his name over
all Europe. A part of the professors had remained at
Rostock on the transfer of the university to Biitzow ; and
as this would ultimately have led to the establishment of
two universities, a re-union of the two parts was brought
about at Rostock in 1789, and Tychsen was appointed chief
librarian and keeper of the museum of Rostock, which
offices he held until his death. In 1810, after having been
employed in the university for fifty years, he celebrated
his jubilee, and received various honours and distinctionson
that occasion. He died at Rostock on the 30th of Decem-
ber. 1815.

Tychsen was a raan of extraordinary knowledge in his
departments, and, with all his singularities and conceits, he
promoted the study of Biblical and Eastern literature more

than any man of his time. He undertook the labonou
task of collecting the various readings of the Old Testa-

ment, of comparing the earliest translations with the ori-

ginal, and of making accurate descriptions of the mc*i
remarkable editions of the Bible. His controversies wit:

Benjamin Kennicot were among the first writings of the

kind which established sound principles of biblical criti-

cism, although his Pietistical tendency prevented the un-
biassed development of his inquiries in theological marten.
He wrote several dissertations on the Arabic and Ptxcni-

cian languages, and on the inscriptions of Persepolis. He
also made investigations into the history of the various

Christian sects in Asia: and was the first who directed
attention to the curious catechism of the Druses in Syria.

All these things combined to procure him a European
reputation, and engaged him in an extensive correspond-
ence, but they also produced an immoderate degree of

vanity, and the presumption of knowing everything, which
led him into many gross, absurdities, and for which he w*>
now and then severely chastised, as in his controTeraie<
with Francis Perez Bayer, archdeacon of Valencia. Tht
most important among Tychsen's works is a journal called
' Btitzowsche Nebenstunden' (leisure hours of Biitzow .

which contains many of his essays. It appeared at BGUcn
from 1766 till 1769, and consists of six volumes. H»
library, which was very rich in MSS. and works on Orient rj

and Spanish literature, together with his collection of

curiosities of all kinds, was purchased by the university of

Rostock. It was owing to the fame of Tychsen that 'tt»

Shah of Oude, Ghazi uddin Hyder Redaet ud Dowlah, senl

to the university of Rostock a copy of his splendid diction-

ary and grammar of the Persian language, in seven volum< •

follio. For a detailed acount of the life and writings ui

Tychsen, see Hartmann, Oluf Gerhard Tychsen, oder fVan-
derungen durch die mannichfaltigsten Gebieteder btbhick-
Asiatischen Literatur. Bremen, 1818-20, 2 vols. 8vo.
TYCHSEN, THOMAS CHRISTIAN, a celebrated Ori-

ental and classical scholar, was born on the 8th of Msv.
1758, at Horsbyll in Schleswig, where his father, who g»w
him a sound and careful education, was a clergyman. H».
first studies in theology and philology were at Kiel : h-

continued them from the year 1779 at Gottingen under
Heyne. After the completion of bis academical course he

was sent, together with Moldenhauer, on a scientific

journey, in which he travelled through Germany, Italf

.

France, and Spain. On his return in 1784 he was appoint
ed professor extraordinary of theology at Gottingen. am:
four years later, ordinary professor in the philosophies:
faculty. He continued here with unwearied activity uonl
his death on the 23rd of October, 1834. During the lonj
period of his professorship various honours and distinction*
were conferred upon him, and he was made a foreign mem-
ber of the Asiatic societies of London and Paris, and of the
Danish and Gottingen Academies of Sciences. Of the
latter he was elected president in 1797. Tychsen wrote »

great number of valuable papers on antiquarian and nnxni*-
matic subjects, in various scientific periodicals. Amcxw
his greater works we may mention his manual ofthe hsstun
ofthe Jews (' Grundriss einerGeschichte der Hebraer ' •„ Gu*~-

tingen, 1789, 8vo. ; his edition of Q. Smyrnaeus [Qoyrv
Calaber], and his Arabic Grammar (' Grammatik der Arz.-
bischen Schriftsprache '), Gottingen, 1823, 8vo.
TYE, CHRISTOPHER, doctor in music—a man wh..

appears prominently in musical biography, both on accouz>
of his professional ability, and as possessor of some literan
talent,—was, according to Fuller (Worthies of E*gUuui~
born in Westminster, and educated in the King s Chap*-!
He was especially favored by Henry VIII., and held th.
distinguishing appointment of musical instructor to Princ<
Edward, and, most probably, the other children of tk»i
monarch. He was admitted to the degree of Doctor is

Music, at Cambridge, in 1545, and, ad eundem, at Oxford
three years after. In the reign of Queen Elizabeth b*
held the office of organist to the Chapel-Royal, for whx-ft.
Fuller tells us, he produced several ' excellent Semen
and Anthems, of four and five parts, which were o**l
many years after his death ;' and, we will add, some U *
of his compositions are still listened to with unfeigned
pleasure, by all true lovers of the art who have acquired
any knowledge of its principles and are acquainted wua
its best specimens.

In a play by Rowley, printed in 1613, is a dialogue
between Pnnce Edward, afterwards Edward VI.. and D».
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in which (lie illustrious pupil thus announces his royal
'

i opinion of the doctor's merit :

—

' I oft have heard my father merily speaks
In ynur high praise. ; aud tliim his highnesse saith,
" KntfUuid one God, oue truth, on** doctor hath
For musicke's art, aud that is Doctor Tye." '

In later days, ' One God, one Farinelli
!

' was said of an
Italian eunuch, the fanatical lady who screamed it out
from a box at the opera not, most likely, knowing that a
similar absurdity, not to call it profaneness, had been
uttered tliree centuries before.

Dr. Tye possessed a considerable knowledge of Italian

well as English literature. He translated in verse the
cting story of Theodore and Honoria from Boccaccio,
published it in 12mo., "black-letter, under the title of

... Notable Historye of Nastigio and Trauersari, trans-

aid out of Italian into English verse, byC. T.—Imprinted
at London, in Poule's Churchyarde, by Thomas Purefoote,
dwelling at the sign of the Lucrece, anno 1569.' He also

commenced a translation of the Acts of the Apostles in

verse, of which he only completed the first fourteen chap-
ters, and these were printed in 1553, by William Seres.

The work was begun because, says Waiton {Hist, of
Piwtry), Tye ' had been taught to believe that rhyme and
edification were closely connected, and that every part of
scripture would be more instructive, and better received, if

into verse.' Combining the musician and poet,
' notes to eche chapter to synge, and also to play

n the lute,' and dedicated his labours ' To the vertuous
godlye learned prince, Edward the Sixth,' his crowned

pil, who certainly took a pride in, and was fond of dis-

ying, the musical skill he had acquired under so scien-

c and zealous a master. Sir John Hawkins has given a

cimen both of the poetry aud music of this work in

iii. of his History.

>r. Tye was a constant attendant at court, where his

"omplishments rendered him a welcome visitor. In his

days, Anthony Wood says that he" became rather

sh.in proof whereof he states that ' Sometimes plaving

: organ in the chapel of Queen Elizabeth [that] which
ned much music, but little to delight the ear, she

uld send the verger to tell him that he played out of

whereupon he sent word that her ears were out of

tune.' This curious anecdote appears, as a note, in the

handwriting of Wood, in the Ashmolean MSS., fol. 189.

TYLO'PHOHA, a genus of plants of the natural family

of Asclepiadese, so named by Mr. Brown, from (ty/os, riXoc,

a callosity, and (pop, the root 'to bear'), in reference to the

ventricose pollen masses. The genus is distinguished by

[
a rotate 5-ptirtedcorol. Stamineous corona 5-leaved

;

; depressed, fleshy, toothless inside. Pollen masses

fixed by the base, transverse and ascending. Follicles

tapering towards the apex, compressed. The
are comose. The species form twining herbs or

hrubs. The leaves are membranous, flat. The
_ls of small flowers interpetiolar or disposed alternately

along a common pedicle. They are found in India, the

Malayan Peninsula, Java, and New South Wales, and are

not of any known use, with the exception of T. asthmatica,

which is very common in the peniasula of India, and called

in Telinga haka-palla. Dr. Roxburgh describes it as being
" equently employed there as a substitute for ipecacuanha,

e says that he had often prescribed it himself and always

id it answer as well as ipecacuanha, and he had had a

'ar report from others. Dr. Anderson, physician-general

, had many years before employed it with great

I
a dysentery which happened to be epidemic in

the camp. The store of ipecacuanha had, it seems, been
wholly expended, and Dr. A., finding the practice of the

native doctors more successful than his own, followed their

example with good success. He collected and sent to

Madras a quantity of the plant which they pointed out to

him, as it seemed an article of the Hindu Materia Medica
highly deserving attention.

TYLOS. [Isopoda. vol. xiii., p. 55.]

TY'MPANUIvl. [Ear.]
TYNDALE, or T1NDALE, WILLIAM, whose name is

one of the greatest in the history of the English reforma-

tion, was, according to the commonly received account,

born about 1477, at Hunt's Court, in the parish of Nibley,

in Gloucestershire, the residence of his father, John Tyn-
dale, son of Hugh, Baron de Tyndale, of Langley Castle,

Northumberland, who, having escaped some years' before

from a battle in which his party (that of the Yorkists) was
defeated, had settled in the county of Gloucester, assumed
the name of Hytchins, Hitchins, or Hutchins, and married
Alicia, daughter and sole heiress of Hunt, of Hunt's Court.
William is said to have been the second of three sons.
Of all this however, old Foxe, the Martyrologist, Tyndale's
earliest biographer, says nothing; and the story appears to
rest for the most part upon tradition, and to have been put
together in its present shape in very recent rimes. Neither
the place nor time of the battle from which Tyndale's
grandfather made his escape is specified ; nor do the re-

tailers of the story seem to think it necessary to account
for the circumstance of a Y'oikist nobleman being obliged
to keep himself concealed (as this account supposes), or at
least to remain divested of his titles and his property,
throughout the reign of Edward IV. Moreover, the barony
of Tyndale of Langley appears to have been extinct for

nearly three hundred years before the birth of the reformer

:

the last baron of whom anything is known died without
male issue in the reign of Richard I. John Foxe says,

that Tyndale ' was born about the borders of Wales, and
brought up from a child in the University of Oxford, where
he by long continuance grew up and increased, as welLin
the knowledge of tongues and other liberal arts as specially

in the knowledge of the Scriptures, whereunto his mind
was singularly addicted ; insomuch that he, lying then in

Magdalen Hall, read privily to certain students and fellows

of Magdalen College some parcel of divinity.' An an-
tient picture of Tyndale, which has been several times
engraved, is preserved in the library of Magdalen Hall.

Tyndale however at last removed from Oxford to Cam-
bridge ;

' where,' proceeds Foxe, ' after he had likewise

made his abode a certain space, being now further ripened
in the knowledge of God's word, leaving that university

also, he resorted to one Maister Welch, a knight of Glou-
cestershire, and was there schoolmaister to his children,

and in good favour with his maister.' At4he house of this

8ir John Welch, of Little Sodbury, as he is called by other
authorities, Tyndale held many disputes on religious

subjects with the clerical dignitaries of the neighbourhood,
who frequented Sir John's well-laden table ; and this after

a time brought him into so much danger, that he deemed
it prudent to leave the country and come up to London.
After preaching for some time, as he had also been
accustomed to do in the country, in the church of St.

Dunstan's in the West, he attempted to get into the service

of Tonstall, then bishop of London, of whose learning he
had conceived a great admiration, and to whom he made
his court, by presenting him, through Sir Henry Guildford,

master of the horse and comptroller of the king's house-
hold, with a translation of one of the orations of Isocrates

;

but Tonstall replied that his house was full, that he had
more people than he could well provide for, and advised
him to seek about in London, where he could not long
lack employment. After this he was taken into the house
of Humfrey Mummuth, or Monmouth, an eminent mer-
chant and one of the aldermen of the city, who kept him
for half a year, and then settled upon him an annuity of

ten pounds to enable him to live abroad. Monmouth, who
was extensively connected with the friends of the new
opinions, and who a few years after this got into trouble

on that account, said in his own examination before Bishop
Stokesley, as reported in another part of Foxe's work, 'The
said Tyndale lived like a good priest, studying both night
and day. He would eat but sodden meat, by his good
will, nor chink but small single beer. He was never seen
in that house to wear linen about him, all the spac! of his

being there.' Tyndale now left England, and proceeded
in the first instance to Saxony, where he is stated to have
conferred with Luther ; alter which he repaired to the Low
Countries and settled at Antwerp, where his services as a
preacher were very acceptable to many of the members of

the English mercantile factory there established. It was
probably while resident here that, if he did not begin, he

at least executed the. greater part of his English transla-

tion of the New Testament. Of this remarkable work the

first edition appears to have been an Svo. volume con-

taining only the text, which was printed at Wittenberg,

and published either in 1525 or 1520; the second a 4to.,

containing glosses as well as the text, the printing of

which was begun at Cologne ami finished at Wittenberg

or at Worms, and which was certainly published in 1526'.

But this account is in part conjectural, and the subject is

3 M 2
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one upon which bibliographers are not agreed. [Bible.]

These original impressions appear to have been rapidly

sold ; and both in England, and among the English resi-

dent on the Continent, the demand was so great, that the

Dutch booksellers found it for their interest to produce a
succession of reprints in the course of the next few years.

It was not till 1534 that Tyndale himself brought out a
new edition, in which the translation was altered and im-
proved in a great many passages. In the interim he had
also printed at Hamburg, in 1530, a translation of the Five
Books of Moses from the Hebrew, in which he is under-
stood to have been assisted by Miles Coverdale, who after-

wards produced the first English translation that was
printed of the entire Scriptures ; and, in 1531, he published
at the same place a version of the Book of Jonas. During
his residence abroad Tyndale likewise sent to the press

several tracts in vindication of his theological opinions,

which were all written in his own native language, and
were probably mostly sold in England. He was master of
an admirable English style—easy, correct, and lucid, and
at the same time full of idiomatic vigour and expressive

ness : his translation of the New Testament, in particular,

deserves to be ranked as one of the classic works of our
literature, one of the finest samples we possess of the lan-

guage in what may be described as the first stage of its

maturity, when it had attained in all essentia] respects the
form and character which it has ever since preserved, al-

though it had not effloresced into the luxuriance and full

manifestation of its resources which it exhibits both in the
poetry and the prose of what has been called the Eliza-

bethan age. Tyndale finished his career at Antwerp in

1536. His translations of the Scriptures and his other pub-
lications had been repeatedly denounced by public authority

in England ; and at last, in 1534, his person was seized, by
the contrivance, it is supposed, of the English government,
and he was conveyed to the Castle of Vilvoord, or Ville-

fort, near Brussels, where he was kept in confinement for a
year and a half, and, being then brought to trial, was con-
demned as guilty of heresy in conformity with the imperial
decree promulgated at the diet of Augsburg, in 1530.

Upon this sentence he was, says Foxe, 'brought forth to

the place of execution, was there tied to the stake, and
then strangled first by the hangman, and. afterward with
fire consumed.' The accounts of the affair that have come
down to us however are very imperfect and obscure ; even
the exact dates are wanting.
A new edition of Tyndale's translation of the New Tes-

tament was published at London, in small 4to., in 1836

;

it is very beautifully executed, and professes to be printed
verbatim from a copy, supposed to be the only perfect
copy extant, in the library of the Baptist College at Bris-

tol, of the first impression of 1525 or 1526. Only some
specimens are given of the alterations in the revised edi-
tion of 1534. But a reprint of this latter edition has since
been produced by the same publisher (Mr. Bagster) in his
* English Hexapla,' Lond., 4to., 1841. All Tyndale's
««iginal writings were published, along with those of
Frith and Barnes, at London, in 1573, in a folio volume,
in which they occupy 478 pp., besides an index; and
there is a modern edition of them, along with those of
Frith, under the title of ' The Works of the English Refor-
mers William Tyndale and John Frith,' edited by Thomas
Russell, A.M., 3 vols. 8vo., London, 1831. In this edition
Tyndale's works fill the two first volumes and 70 pages of
the third. The most detailed life of Tyndal is a Memoir
(of 89 pp.). by Mr. George Offor, prefixed to the late
reprint of his New Testament ; but it is a very uncritical
performance.
TYNEMOUTH, a parliamentary borough, created by

the Reform Act, and comprehending the townships of
Tynemouth, North Shields, Chirton, Preston, and Culler-
coats, in the extensive parish of Tynemouth, in Castle
Ward, in the county of Northumberland. The castle, which
occupies a peninsula at the northern side of the mouth of
the Tyne, and the village of Tynemouth, are about 9 miles
east of Newcastle-upon-Tyne : the town of North Shields
is a mile or two nearer Newcastle.

It has been supposed that the Romans had a post on the
site of Tynemouth castle, and Camden thought it was the
Tunnocelum of the ' Notitia,' which others place at Bowness
in Cumberland. On the same site a religious house was
erected by Oswald, or his nephew Ecgfrid, kings of North-
umbria, which was repeatedly plundered by the Danes,

and remained desolate until the time of Edward the Cos
fessor, when Tostig, earl ofNorthumberland, son of Goifavsa,

restored it. It was subsequently made subject to the m—
astery of Jarrow, afterwards to the monastery of Durban,
and at a later period still to St, Albans Abbey, ban
whence a number of Benedictine monks were txaniCmwd
to it. In the time of William the Conqueror, the

;

on which it stood was inclosed on the land side
and a ditch ; the place was afterwards more conpietehr
fortified, the walls being carried round the site, torn*
the sea, where there are cliffs which rise to the height of

nearly 60 feet, as well as towards the land, andwas knows as
Tynemouth Castle. Atthe Reformation, when the monastery
was suppressed, its yearly revenue amounted to 51 1L 4* .tyf.
gross, or 397/. 10*. 5$<J. clear. The castle was garnso—4
in the time of Elizabeth, and in the great civil war was
taken (a.d. 1644), by the Scotch from the Roymhata,
who had occupied it. Having been restored by the par-
liament, it was garrisoned by them, but the garrison hartac
revolted, the place was stormed by a parliamentary fore*
from Newcastle, under Sir Arthur Hazelrig. Considerable
remains still exist both of the priory and the castle. Tbt
gateway tower of the castle on the west or land aide is is

tolerably good condition, and the circuit of the walk ap-
pears to be entire. There are considerable remain* of tit
priory church, built of reddish stone, of various dates and
styles, especially Norman and early English. This was
used as the parish church until the time of Charles IL.
when a new church was built at North Shields, distant a
mile to the west. There are a lighthouse and some other
modern buildings in the castle ; and near it are a tort to
command the entrance of the river, and a group of bidd-
ings, built for barracks, now forming a square of dweihar-
houses. The village of Tynemouth is adjacent to thr
castle, and consists chiefly of one long street. There are
some elegant baths, and the place is resorted to by a
number of persons in the bathing season.
North Shields rose about the time of Edward L, under

the protection of the Prior of Tynemouth, who erected
houses here, formed a harbour, and established a market

,

but the burgesses of Newcastle, regarding the formation a?
the town as a violation of their charter, obtained a decree
which compelled the prior to suppress the market, mat
destroy the buildings he had erected. The place conse-
quently continued in obscurity until Cromwell, in the time
ofthe Commonweath, caused an act to be passed for fonninr
quays and establishing a market. It was not however bB
the close of the seventeenth century that the restriction
upon the trade of the place were removed ; and from that
time the town dates its prosperity. It extends about a
mile along the north bank of the Tyne, opposite Sooth
Shields, and occupies nearly the whole township of North
Shields, and portions of Chirton and Tynemouth. The old
part consists of narrow streets and alleys ; the newer part
has spacious streets and squares, in which are a number of
good houses. The town is lighted with gas ; Chirton aad
Preston villages lie back from the river, but Chirton will
probably be united in the course of time by the extension
of buildings to North Shields. The parish church of Tyne-
mouth is at the eastern end of North Shields, and there are
a chapel-of-ease and a new church, the latter completed
in 1836 ; there are also several meeting-houses for Presto

-

terians, Independents, Baptists, Quakers, and different
classes of Methodists ; a handsome building for the sub-
scription library, a Scientific and Mechanics Institute, and
a theatre.

The population of the townships included in the boroarh
was in 1831 as follows :—

Room.

Towrohip.
'

Tynemouth
North Shields.

Chirton . .

Preston . .

Cullercoat. ,

Rest of Parish

Inhab.

1724
818
G36
145
89

3412
324

373C

I'ninhab. Builds.

261 18
12
8 1

1

308

19

1^am ilia

2019 10,182
1895 6,7*4
1034 4.973
160 785
145 542

5853
354

19 6207 24,778

North Shields is a place of great trade. There are
merous collieries in the neighbourhood, employing, in
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whole parish, 1000 men

;
ships of 300 tons can load at the

quays. There is a great export of coals, chiefly to London
and the eastern coasts of England and Scotland. Several
vessels are engaged in the Greenland and Davis's Straits
whale fishery. Snip-building, and the manufacture of
sail-cloth, cordage, chain-cables and anchors, are actively
carried on : there axe salt-pans. There is a market on
Friday.

Tynemouth is a vicarage, in the rural deanery of New-
castle, in the archdeaconry of Northumberland and diocese
of Durham, of the clear yearly value of 298/.

_There were in the borough in 1833, an infant-school,
05 other day-schools of all kinds, of which three were also

Sunday-schools, and ten Sunday-schools. The infant-school
had 32 boys and 33 girls ; the other day-schools 1159 boys
and 1038 girls, and from 300 to 400 children of sex not
stated ; and the Sunday-schools (not reckoning the three
which were also day-schools), 591 boys, 482 girls, and
80 children of sex not stated. One of the day-schools has
a tolerably good endowment

(Hutchinson's Northumberland; Wallis's Northumber-
land ; Grose's Antiquities ; Parliamentary Papers.)
TYPE-FOUNDING. In the article Printing (vol. xix.,

pp. 18, 17) a general view is given of the various steps in
the invention of typography, or the art of printing from
moveable types, and a brief notice of the individuals whose
ingenuity contributed, more or less, to the perfection of
the process of type-founding, or the formation of single
alphabetic characters which may be arranged so as to
form words, sentences, and whole pages capable of being
printed from like a single block, ana may subsequently be
separated and re-arranged at pleasure. To the particulars
there given it may be well to add the account of the in-
vention given by the German chronicler Trithemius, which
is there only referred to. Translations of this narrative are
published in several works on the history of printing, with
slight verbal variations; but the version here quoted is

that given by Singer. Writing of the year 1450, Trithe-
mius states, that about that time the ' wonderful and then
unheard-of art of printing and characterizing books ' was
invented and devised by Gutenberg, who, after expending
nearly the whole of his property in the invention, and ex-
periencing many difficulties, was about to abandon it;

when, by the advice and assistance of John Faust, or Fust,
he at length succeeded in bringing it to perfection. ' At
first they formed (i*.*. engraved) the characters or letters

in written order on blocks of wood, and in this manner
they printed the vocabulary called a Catholicon. But
with these forms (or blocks) they could print nothing else,

because the characters could not be transposed in these
tablets, but were engraved thereon, as we nave said. To
this invention succeeded a more subtle one, for they found
out the means of cutting the forms of all the letters of the
alphabet, which they called matrices, from which again
they cast characters of copper or tin of sufficient hardness
to resist the necessary pressure, which they had before
engraved by hand. And truly, as I learned thirty years
since from Peter Opilio (Schoeffer) de Gernsheim, citizen

of Mentz, who was the son-in-law of the first inventor of
this art, great difficulties were experienced after the first

invention of this art of printing ; for in printing the Bible,

before they had completed the third quaternion (or gather-
ing of four sheets) 4000 florins were expended. This Peter
Schoeffer, whom we have above mentioned, first servant
and afterwards son-in-law to the first inventor, John Faust,
as we have said, an ingenious and sagacious man, dis-

covered the more easy method of casting the types, and
thus the art was reduced to the complete state in which
it now is. These three kept this method of printing secret

for some time, until it was divulged by some of their work-
men, without whose aid this art could not have been exer-

cised : it was first developed at Strasbourg, and soon be-
came known to other nations.' Another very early account,

attributed to a relation of Fust, and quoted in Bowyer's
* Origin of Printing,' and several other works, states that
« Peter Schoeffer ofGernsheim, perceiving his master Fust's

design, and being himself ardently desirous to improve the
art, found out (by the good providence ofGod) the method
of cutting (incidendi) the characters in a matrix, that the
k-tters might each be singly cast, instead of being cut. He
privately cut matrices for the whole a'phabet ; and when
he showed his master the letters cast from these matrices.

Fust was so pleased with the contrivance, that he promised

Peter to give him his only daughter Christina in marriage ;

a promise which he soon afterwards performed. But there
were as many difficulties at first with these letters, as there
had been before with wooden ones, the metal being too
soft to support the force of the impression ; but this defect
was soon remedied by mixing the metal with a substance
which sufficiently hardened it.'

Without attempting farther to follow the early history
of type-founding, it may suffice to state that the apparatus
employed appears, at a very early period, to have assumed
its present form. The first satisfactory evidence upon this
point is afforded by the device of Badius Ascensius, an
eminent printer of Paris and Lyons, at the beginning of the
sixteenth century ; which device was subsequent!}- adopted,
with various modifications, by several other printers,
among whom was an English practitioner, Anthony
Scoloker, of Ipswich.- It exhibits the various operations
then usually carried on at a printing-office, embracing
type-founding as well as composing and printing ; and it

represents the matrix and other apparatus of the type-
founder in the form still used. Most of the early printers,
in England as well as the Continent, cut and cast their own
types ; and one of the earliest notices of that division of
labour which has tended so greatly to the improvement of
the art, is found in a decree of the Star Chamber, dated
July 11, 1637, intended to suppress or render more diffi-

cult the publication of seditious works by the Puritans and
others opposed to the government, who, about that period,
established secret printing-offices for the purpose. This
decree ordained that there should be only four founders of
letters for printing in the kingdom ; and that any vacan-
cies which might occur in that number should be filled up
by the archbishop of Canterbury or the bishop of London,
and six other high commissioners ; and it laid the most
stringent regulations upon the master-founders respecting
the employment of journeymen and the taking of appren-
tices. These oppressive restrictions were re-enacted for

two years, by an act of parliament of the fourteenth year
of Charles II., and renewed for limited periods in his six-

teenth and seventeenth years. They were again revived
for seven years in the first year of James II., 1685, and
finally expired, on the termination of the last-mentioned
term, in 1693. -

Although Caxton and Wynkyn de Worde had, in the in-

fancy of English printing, established a high character as
type-founders, this branch of the art long remained in a
depressed state in England, the best types being supplied
by continental founders; a circumstance which may,
perhaps, be attributed in some degree to the restrictions

imposed upon the British founders after their art was
separated from that of printing. At the commencement
of the eighteenth century native talent was at so low an
ebb, that all the types used by London printers for supe-
rior works were imported from Holland. William Caslon,
who was originally employed in engraving on gun-barrels,

and in cutting ornaments and letters for the use of book-
binders, has the honour of removing this stigma upon
English ingenuity, and of establishing a well-deserved and
permanent pre-eminence for British types. Having exe-
cuted some remarkably neat letters for lettering books, he
was encouraged to attempt punch-cutting; his first en-

gagement in this way being for the Society for promoting
Christian Knowledge, for whom he executed an Arabic
fount about the year ,1720. Caslon was encouraged and
assisted by Bowyer; and he soon attained a reputation

which not only put an end to the importation of Dutch
types, but occasioned a demand for his own on the Conti-
nent. His foundry was continued by his descendants, and
is still in operation. Another name memorable in the
history of English type-founding is that of John Basker-
ville, of Birmingham, who died in 1775. His stock of
beautiful types was sold to a literary society in Paris, and
used for printing a splendid edition of the works of Voltaire

;

his widow having failed to obtain either a purchaser in

England, or sufficient encouragement to induce her to

continue his business. In Glasgow, where the art of type-
founding has been carried to a high state of perfection, it

was commenced, in 1718, by James Duncan, whose letters

were but rudely cut ; but about 1740 it received great im-
provements from Messrs. Alexander Wilson and John
Bain, whose establishment, which is still carried on by the

descendants of Wilson, became the most celebrated in

Europe. The history of the early British founders it
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minutely given in a very rare pamphlet, published in 1788,

by the eccentric Edward Rowe Mores, entitled ' A Disser-

tation upon English Typographical Founders and Foun-
deries ;' and Hansard, in his ' Tvpographia,' has reprinted

most of the information collected by Rowe Mores, together

with notices of more recent type-founders. In France the

names of Breitkopf and Didot nave attained high celebrity

for improvements in type-founding. The printing esta-

blishment and foundry of the former, who died in 1794,

are said to have acquired the reputation of being the most
perfect in the world, not excepting those of the Society

dc Propaganda at Rome, and to have contained punches
for four hundred alphabets.

The first and most important operation of a type-foundry
jb the formation of the punches, which are well-tempered
pieces of steel, each of which bears on its face a single

letter, formed with the greatest possible accuracy by filing,

cutting, and punching the hollows with smaller punches.
The face of the punch exactly resembles that of the

finished type : the letter being reversed, and in high relief.

The punch-cutter, in addition to the care and judgment
required for making the letter of precisely the right size,

form, and thickness, so that it may range well with other

letters of the same fount or set, must consider the best

degree of slope for the sides of the letter, so that, on the
one hand, he may avoid making them so vertical that the
lines will be weak, and easily broken or battered ; and, on
the other, that they may not, owing to too rapid an in-

crease of thickness towards the base, produce a thick
blurred impression when printed from. When the punch
is completed and hardened, it is struck into a piece of cop-
per, which, when it has received the impression from the end
of the punch, is called a ma/rex, and forms a mould for the
face ot the type. The striking of the matrix, like every other
operation in the formation of the mould, requires great
nicety, because, if the punch be not held perfectly vertical,

the face of the type will not be at right angles with its

sides, and the impression will consequently be uneven.
The depth of the impression is also of consequence, as it

affects the height of the type ; but this may be regulated
by filing the face of the matrix. The sides and end of the
matrix are then accurately squared

; perfect truth in this

respect being necessary, in order that, when the matrix is

adjusted in the mould, the letter may be perfectly square
with that portion of it which is to form the shank or body
of the type, and may also have its proper position with
reference to the top and bottom of the body ; so that when
the -types are set up together and printed from, the letters

may not only be upright, but may also range in a per-
fectly straight line. The mould, of which a representation

A ty|te-mouU.

is annexed, consists of two halves, each of which is made
of steel, and attached, for convenience of holding, to a
piece of wood. The two halves of the mould are so
formed, with projecting blocks and recesses to receive
them, that they may be instantaneously fitted together, as
shown in the cut, leaving a square funnel-shaped opening

at the top, by which the type-metal is poured in. ani

below it the actual mould tor the body of the type, ynll

the matrix at the bottom to form the letter or face of tfa*

type. The two halves of the mould are so construct**

that they will slide a little upon each other, laterally, n
as to vary the thickness of the body of the letter, that tlw

same mould may be used, with different matrices, for cast-

ing every letter of a fount, from i or 1, which ha»e vm
narrow bodies, to m or w, which have wide bodies. The
type-metal is usually melted in a small cast-iron pot. *rt

in brickwork with an enclosed fire under it, and i» pourrc

into the mould by a very small ladle. The caster thet

jerks the mould quickly upwards by a peculiar motion of

his arm, and thereby expels the air, and forces the flu^

metal to enter the cavities of the matrix. An impnne-
ment adopted by some founders consists in having th?

metal-pot enclosed, with a small force-pump fixed in tin

cover, by means of which a jet of metal is forcibly in-

jected into the mould, whereby the necessity for the up-

ward jerking motion is obviated. When the metal is *«t.

the caster removes the pressure of the long curved spriiar

at the bottom of the mould, and thereby relieves the malm
from the face of the type. The mould is then separated

and the type is removed by the application of one of ths

hooks attached to the upper part of each halt Compli-
cated as these operations appear in description, the clone*
of the mould, casting the type, releasing the spring, open-

ing the mould, and removing the type, are all performni
in about the eighth part of minute ; so that an expert work-

man will cast 500 letters in an hour.
When the types leave the caster, each of them ha* *

small block of metal attached to its shank, being tha;

which filled the throat or funnel of the mould. The*
are removed by a boy, who takes up the types by th«:
edges, or rather by the top and bottom of the body. aaJ
breaks off the superfluous metal by a motion almost tec

quick to be followed by the eye. The average numb*-
thus treated in an hour is 2000, but some boys can breai
off about 5000. The next operation is rubbing the fU:

«ides (but not the edges) of the types upon a piece u
gritstone, the fingers of the rubber being protected b»

pieces of tarred feather : this also is commonly done t
the rate of 2000 per hour. The types are then set uf
by boys in long rows or lines, and these are firml)
secured in long frames, which hold them together whi.i
the dresser scrapes or polishes the flat surfaces nhico
form the top and bottom of the body, and cuts a grocrt
or channel along their lower ends by means of a snui
iron plane. While they are in the frame the types art

also bearded, an operation which consists in planing aw»«
to a bevel the upper angle of the body at the feet of th:
letters. After dressing, the types are tied up in such hn*»
as may be convenient, and the proportionate numbers o!

every type of which a fount consists are selected. A\
the types belonging to one fount are distinguished by <ra
or more grooves or nicks across the lower edge or bottom
face of the body, by which simple contrivance the coir-
positor is enabled to see, or even to feel, without lootam
at the face of the letter, when a type is inverted. Thest
nicks, which should be different in number or position it
each fount used in a printing-office, are formed by the
insertion of one or more wires in the mould.
Although the composition of type-metal varies rreatW

in different countries, and even in the practice of different
British founders, lead almost invariably forms the principal
ingredient. Some of the earliest founders are tuppowd
to have used iron to harden it; but in modern tim»
regulus of antimony is commonly employed for the pur-
pose. Hansard states that in Germany an alloy, consntinr
of steel, iron, copper, brass, tin, and lead, incorporated
with each other by means of antimony, is used for to*
purpose. It will not bend, but it breaks like glass- and
it is said to be harder than tin and lead, softer than top-
per, and more fusible than lead. The same authori'v
states that the alloy used in Holland is unknown, but that
it probably differs from those used in Germany and m
England. Moxon, an English writer of the seventeenth
century, describes an alloy of 25 parts lead to 3 parts ct
iron and antimony melted together, For large tvp« a
mixture of 85 parts lead and 15 parts antimony forms »
good alloy ; but small types require to be of harder metal
and often have 25 parts of antimony to 75 of lead Same
lounders add a little tin or bismuth ; the latter metal beinc
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ml from its singular property of enlarging as it cools,

11 h aids the production of a perfect cast. The exact

^position of the alloys used by many founders is care-

illy kept secret.

Siime letters, from their peculiar form, require more care

an others, owing to the projection of certain prominent

lints beyond the shank or body of the type. Such are

ailed kerned letters ; and, from their greater liability to

ijury, rather more than a due proportion of them is cast

ith'a fount. In the common Roman alphabet, f and
j

the only kerned letters; but in an Italic fount, rf, g,j,
and y are kerned on one side, and / on both sides, and
une of the capitals also. As the kerned f cannot be
laced close to another f, an i, or an 1, it becomes neces-
iry to cast what are called logotypes, or types containing
vo or more letters cast on one body. Those in common

are ff, fl, fi, ffi, and ffl. Earl Stanhope, in his expcri-

lents on stereotyping, found inconvenience to arise from
le plaster of the mould occasionally getting under the

rojecting part of the f, which rendered it difficult to

move the mould without fracture ; and he therefore pro-

ofed a slight alteration in the form of that latter, by which
ip neck should be so constructed as to bring every part
ithin the limits of the body of the type; and, as this

teration rendered the common logotypes unnecessary, he
id others cast in their stead, such as th, an, &c, which
ould be much more frequently required. The Stanhope
has however failed to come into general use, probably
n account of its ungraceful form ; and experience appears
i have established the superior convenience of composing
ith single letters over the use of logotypes or syllabic

pes. An attempt was made on a very extensive scale in

le last century to introduce the use of types bearing whole
Olds or syllables, under the name of logographi/, or logo-

raphic printing, but although an edition of Anderson's
History of Commerce,' in four quarto volumes, 1787-9,
id some other works, were printed in this way, the scheme
as eventually abandoned.
As the several letters of the alphabet are, in common
rinting, required in very different proportions, the number
ist of each letter in a fount needs to be carefully regulated,
he proportions vary in different languages, and in differ-

it kinds of work ;
' but for ordinary English book-work

ley are about as follows :

—

a 8,500 n 8.000 ff 400
b 1,600 0 8,000 fi 500
c 3,000 P 1.71)0 fl 200
d 4,400 q 500 ffi 150
e 12.000 r 0,200 ffl 100
f 2,500 s 8,000 83 100
T 1.700 t 9.000 ce 60
h 6,400 u 3,400 4,500
l 8,000 v 1,200 »

800

j 400 w 2,000 600
k 800 X 400 2,000
1 4.000 y 2,000 700
in 3,(MX) z 200

I'ii the above are added accented and dotted letters, in

millers ranging from 100 to 250 ; numerals 1 to 9, and 0,
j

mi 1000 to 1300 each ; and notes or marks of reference,

•uvntheses, brackets, &c, in number varying from 60 to

'Hi. The number of CAPITALS supplied with such a
'mt range from the lowest number, 80 (Z), to the highest,
ii 1 1, with 40 of JE and 30 of (E. Of small capitals,
io number required in ordinary cases is about one-half
' it of large capitals ; and Italics are also supplied in small
111100111. Spaces, which are pieces of metal resembling
in' shanks or bodies of letters, and used to separate words,
re cast of various thicknesses, to enable the compositor to

«*tifu his work, or to fill up each line to the same degree
i tightness, by varying the spaces between the words.' Of
'if smallest kind, which are called, from their extreme
iinness, hair-spaces, 3000 are supplied with a fount of the
love extent. Of the three next sizes, called thin, middle,

i nd thick spaces, the numbers are 8000, 12,000, and 18,000
• "ipectively. The next in order are n-quadrats, or spaces

1'itil in body to the letter n, of which 5000 are required
;

ml m-quadrats, double in thickness of the last, and similar

u body to the letter m, which is exactly square, or as wide
s it is deep, of which the number is 2500. In addition to

I u se are larger quadrats, equal in body to two, three, or
our m's, which are used for filling up lines at the end of

a paragraph, or in poetry, and for setting up blank lines m
order to separate two paragraphs. These are supplied by
weight, according to the kind of work for which the fount
is required.

Although all British founders employ the same names
fortypesofsimilarsize.it is to be regretted that perfect
uniformity in the sizes is not sufficiently attendee! to to
allow the types of different foundries to be used together
without inconvenience. The subjoined specimens show
the various sizes employed in England for book-work, be-
ginning with the largest, and descending to the most
minute :

—

1. Great Primer is the largest
type ever used for printing books. It is seldom employed
for anything excepting large folio Bibles, and on this ac-
count is sometimes called Bible Tc.rt. The French call

this type Gros liomain, and the Germans, from its having
been the third of seven sizes formerly used, name it Tertia.

About 511 m's in width, or the same number of lines in

depth, occupy a foot.

2. English, called by the French and
Dutch St. Augustin (from which it it supposed to have
been first used for printing the works of that author), and
by the Germans Mittel, as the middle of the seven signs

above alluded to, is used for printing Bibles and other
works in folio and quarto. There areabout 64 m's to a
foot.

3. Pica. This type is much used for print-
ing the text of standard library works, and is generally re-

ferred to by printers as a standard for the measurement of
work. Leads, brass-rules for printing lines, braces, or

quotations, &c. are always made to so many Pica m's,

whether used with this type or not. In France and Ger-
many it bears the name of Cirrrn, apparently from having
been originally used in printing his Epistles. 71 Pica m's
go to a foot.

4. Small Pica, called Philosophic in France, and
Brevier in Germany, is a type very extensively

used
;
perhaps more than any other. Novels are

almost invariably printed in this letter, of which
about 83 m's go to a foot.

5. Lonij Primer. This neat type, which is much
used for printing works in duodecimo, is called Petit

Roniain in France, and Corpus in Germany ; the latter

name being probably derived iron, its use in printing

the ' Corpus Juris :' 89 m's of Long Primer go to a foot.

6. Bourgeois appears, by its name, to have come origi-

nally from France ; but the French type which comes
nearest to it is now called Gaillard". Hansard states, in

the article ' Type-founding,' in the ' Etu-yclopa;dia Britan-

nica,' that the Germans have no type corresponding with
this. It is a type very much used, and is that employed
for the text of the ' Penny Cyclopedia.' It is half the size

of Great Primer, and about 102 m's go to a foot.

7. Brerier, called in France Pelite Tate, and in Germany Petit

or Jungfer (maiden letter), derives its English name, most probably,

from its having been first used for printing hreviaries, or Roman
Catholic church-books. It is employed for printing small works,

and for notes to those printed in larger type. In diis work it is

used in the indexes appended at the end of each letter. About
1 12^ m's go to a foot.

8. Minion (French, Mignontw; German, Colonel) is used princ!

pally in newspapers although some Hibles anil prayer-books, and
pocket editions of other work?, are printed in it. It is half the size of

Knglish ; and 126 m's go to a foot.

9. Ntitpareit (Preneh nmt German, Ntmparcilley. Hansard observes, of tlus

beautiful type, that al its introduction it was, of course, without .1 peer in com-
parative site to the larger types; and he thinks that it still retains its dia-

meter, and that every smaller type is heltiw the compass that auy eye of me-
dium siyht is able to read without pain. It is employed in thu foot-notes ocea-

siouaUy introduced in this work. Its site is halt Pica ; and 14J m's go to a

lout.

10. RubyS* a somewhat irregular siie introduced by Knglisli founders subse-
quently to the smaller types given below, and is emphued for pocket die.

tionaries. Bibles, prayer-books, &c. Hansard slates that it wat iirisiitallv a
Nonpareil with short ascenders and descenders. ra*t. on a smaller body ; or some-
times 11 Pearl, cast on a larger *Jodv, to give it an open uppearauee. Trie body
of Ruby is about half that of Long Primer, and about 163 m's goto a fis

II. iVirf, ended by Ibe French Parinnnr, unit hv the UermutM i*#rf, hu Hi- mzc cut
ncsiioNonpHri.il. It it s beautiful Inter lor priiii-iia tntntuluri- edition-,, rind i» aufl'i ntly

Cl>»r to In- rend with facility be person* of «lrorur - >j I , t It i* «l«o much u«ed tor nub, to

book, printed in larger type. 'IVnrl m half the »i*c of Lone. Primer ; nnd about 178 m\ Co to

a tool.

11 Di,wnmd, tn „nLa tb* mm* P» eIt*» la Paw, ant Oarmuv, If th* •Mallet Irpa aa»-l

la Ifcla caaatrr, aaS I* ratal* raiplntva acc.|>iia| Cm Note,. H-ut, inintoS "aoil, in tai* Ittlar a,a

lfro|r»t,alcal cariaaUiaa, aaS raaaira U» (r*al*ll pmalbl, . are In urialina T»« (Itieotrping oX PSawd
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-jr.luuH tular. ta kit ' TrpafrafUa.' HuMt. Baaaaaaar,

ibuuI a larallaT (oul to rival tkal af DWat, tat atiifMt
tka wm aaikarilT ll aapaara Ikat taa DaUk war* tba

wkila DUa«aa I. half laarfraia.
tW nbui.aA mt lit Caala* koJi

. _

a-ara tkal It waa aiar kraaCki lata aaa. From taa **« aalkantv II

Snt la Kafapa to eat Pi—aak

4

tjfa, na Mr. aVf taa Snt Is Ka^a-a"

Of types larger than those employed for book-work, the

first, in an ascending series, is called Paragon ; the next

is Double Pica, which is twice the size of Small Pica

;

above which are Two-line Pica, Two-line English, Two-
line Great Primer, and Two-line Double Pica, each of

which is double the size of the common type from which
its name is taken. Gne other type, Canon, nas also a dis-

tinctive name ; but all above it are called, according to

the number of Pica m's in their height, Five-line Pica,

Six-line Pica, &c. Large letters, such as are used in

posting-bills, were formerly cast in sand-moulds, and hence
called sand-letterg ; but the fourth William Caslon intro-

duced a convenient method of making matrices for such
types, without the use of punches, by cutting the letter

completely through a piece of copper or brass from one-

eighth to one-fourth*of an inch thick, making the apertures

wider on one side than on the other ; and then riveting

the plate so cut with the face (or side at which the aper-

tures are smallest) downwards upon a smooth surface of

brass, which forms the face of the letter.

Ornamental types are made in endless variety for print-

ing cards and circulars, and for other fancy purposes ; but
of these it is only necessary to mention particularly what
is called Scrip/ type, which is cut to imitate writing. The
early attempts to imitate cursive characters by letters cast

upon a square body were very clumsy, it being impossible

under such circumstances to give an easy inclination to

the letters, and to make them join neatly. To remedy this

M. Firrain Didot invented types with a body the sides of

which form oblique angles with the top and bottom, and
are so formed that they will, nevertheless, lock firmly to-

gether, without any inclination to slide upon each other,

This may be readily understood from the annexed cut,

which represents the words 'Bought of set up in script

type, with a triangular piece of metal added at each end
to allow of their being wedged up with type or quadrats of

the usual form. Didot cast, on bodies of this form, the
component parts of lettters ; but his idea was improved
upon by English founders, who cast the letters complete,
and provide for every variety of junction which may be
required by casting some of the letters on different bodies,

according to the relative positions they may be required to

occupy. More recently, some founders have succeeded in

casting types on a square body which answer the same
lurpose as Script, and these, on account of the greater

acuity of composition, are more generally used for common
work.
Many schemes have been suggested for facilitating the

manufacture of types by the use of machinery ; but as

these have failed to come into general use, they may be
dismissed with a very brief notice. One of the earliest

formed part of a very comprehensive project for the im-
provement of printing brought forward by Mr. William
Nicholson, editor of ' Nicholson's Journal,' about 1790.

Another, which was patented about 1823, by Dr. William
Church, of Birmingham, proposed to cast types at the rate

of 75,000 per hour, and to melt and recast them after each
time of printing from. A third, of less pretensions, inas-

much as it does not propose to dispense with the subse-
quent rubbing and dressing, is the process of Henri Didot,
patented in England by Louis John Pouchee, for casting
at the rate of 24,000 per hour ; which has been success-
fully practised, although it does not appear likely to super-
sede the ordinary mode of casting by hand.
TYPHA'CEA, a natural order of plants, belonging to

Lindley's spadicose group of monocotyledons. The order
includes two genera—Typha and Sparganium. They are
herbaceous plants, growing in marshes and ditches, having
stems without nodi and perennial rhizomata ; the leaves
are rigid, ensiform, and with parallel veins ; the inflores-

cence is spicate or capitate, without a spathe ; the flowers
are unisexual ;

sepals 3 or more, sometimes merely a bun-
dle of hairs ; no petals ; the male flowers have 3 or 6 sta-

mens, with wedge-shaped anthers and long filaments,

which are sometimes united ; the female flower* 1-ait »

single, superior, 1 -celled ovary, with a solitary peadntcaa

ovule ; the style is short, and surmounted with one or t» -

simple linear stigmas; the fruit is dry, 1 -celled, ass!

1-seeded ; the embryo is in the centre of the albumex.
with the radicle next the hilum.
Brown makes Typhacea a section of Aroidese, bat bk

systematic botanists have followed Adanson in matitr
tliis an independent order. The trisepalous, n?mij.hw
ceous calyx, or sometimes a bundle of hairs, with titer

long filaments, clavate anthers, solitary ovules, and pe-

culiar habit, are very characteristic. The species of tk*

two genera are abundant in the northern parts of thr

world, and are mostly absent in tropical countries.

Typha angustlfolia.

1, Biiadix crowded with flower* ; 2, stamens with milted nlamevt ; 3, <**.-

Ltlfor ; 4, ovarium surrounded at the base with setae ; 5, action of oiarau
exhibiting solitary pendulous ovule.

The genus Typha is known by the male and female

flowers being both seated on the same spike, the mak-

flowers being uppermost; the stamens are setose, ami
united by the filaments; the ovarium is surrounded trj

setae (see Fig. 4) ; and the style is persistent. There ut
three species of this genus, inhabitants of the tempera*
parts of the globe, and all are found in Great Britain. The
name Typha is derived from tipho* (rtt^oc), a marsh, be-

cause these plants grow in marshy places. In Engtbi.
they are called cat s-tail and reed-mace, the former boa
the resemblance of their spikes to the tail of a cat. Thu
are frequently called bull-rushes, but this name b restrict*^

to another genus, the Scirput.

T. latifolia. Great Cat's-tail or Reed-mace, has linear,

nearly plane leaves, with the sterile and fertile flow*,
continuous. This is a very handsome aquatic, and grow*
abundantly in damp marshy places. The leaves art

three feet in length and an inch in width. When Mtt

densely crowded spike is brushed and a lighted candl*
applied near it, a sudden flash is produced. This arue>
from the firing of the pollen that is diffused in the au.
On the Continent the down of the flowers is used Cor staff-

ing pillows, &c. ; cattle are fond of the leaves, and tlx
roots are sometimes eaten as a salad. In common with
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auimn and Scarpa*, the leaves arc used by coopers
iir filling up the interstices between the wood of their

.sks; also lor making mats, chair-bottoms, baskets, Sec.

It is this plant which many of the Italian painters have
nit in the hand of Christ when he was mocked by the
Ionian soldiers as a king.

T. angusti/olia, Lesser Cat's-tail or Reed-mace, has linear

leaves grooved below, with the sterile and fertile flowers
removed at a little distance from each other. It is less

frequent than the last species, but is not uncommon in the
hbourhood of London.

, minor, Dwarf Cat's-tail or Reed-mace, has linear-seta-

ous leaves, with barren and fertile flowers at a great dis-

This plant, on the authority of Dillenius, nas been
placed in the list of British plants. It is found in the south
of Germany and Switzerland. Kock calls it T. minima.
For the characters of Sparganium, see that article.

TYPHIS (Malacology), De Montfort's name for a genus
of testaceous mollusks : type Murex tubifer.

Typhis tubifer, according to M. Deshayes, occurs both
living and fossil (tertiary).

Mr. Broderip has described five additional species ; two
of which were brought to this country by Mr. Hugh
Cuming, and one by Captain Belcher, R.N.

Mr. Cuming's specimens were found at Caracas and
West Columbia (Salango), in sandy mud at the depth of
six and seven fathoms ; and Captain Belchers was taken
at Cape Blanco (Western Africa).

Of these, Typhis Belcheri approaches nearly to the
Brignon fossil, Typhis frondosus, J. Sow.
Of the other two species, T. Sowerbii and T. pinnatus,

the first inhabits the Mediterranean Sea : the locality of
the other is unknown.
The fossil analogues of this genus have hitherto been

found in the London clay, calcaire grossier, and sub-Apen-
nine beds. (Zoo/. Proc. ; Miiller's Sy?wpsis.)

is also used subsequently by W. Risso to desig-

, genus of Isopoda (vol. xiii., p. 56).

r places this genus among the Amphipoda, between
s and Anceus.

There are only two small antennae. The head is large,

wilh the eyes not projecting. Each pair of feet is an-
nexed to its proper segment ; the four anterior feet are

terminated by a didactyious claw. On each side of the
thorax are two moveable plates, forming a sort of valves,

which, when united, and when the animal folds its feet

and its tail underneath, close up the body below, and give

it the form of a spheroid. The posterior extremity of the

tail is without appendages. (Regne Animal.)
3PHTHALMES, tiie name by which MM. Du-

and Bibron designate the last family of Scincoi-

ss, comprehending those Saurians which are com-
tely blind, or whose eyes are so small that they do not

exist, so to speak, excepting in the rudimentary state, and

entirely covered with skin, through which they are not

even to be distinguished, as they still may be in other

Saurians, Amphisb.ena for instance, above whose eye the

f-kin passes without being divided into two lids, as in the

tltmrophthalms, or pierced circularly so as to leave the

globe of the eye entirely naked, as in the Ophiopklhalms.

MM. Dumdril and Bibron observe, that in the present

rtftte of science there are only known two species which can

be referred to the subfamily of Typhlophthabn Scin-

eoidians; these two species have, both the one and the

other, the body elongated, narrow, cylindrical, like that of

the species of Acontias [Javelin Snake], or Typhlops:

nevertheless they differ from each other in many other

points of their organization, so as to justify their separation

into two genera, distinguishable at first sight, the one being

entirely without limbs, and the other having two at the

posterior part of the trunk.

Dibamus. (Dum. and Bibr.)

Generic Character.—Muzz\e conical, encased up to the

forehead in a scalv covering composed of three pieces

;

lower jaw protected in the same manner. Nostrils lateral,

rounded, pierced in the median piece of the rostral ease,

without a groove behind. Tongue flat, suboval, squamous,

not divided at its anterior extremity, notched semicircularly

backwards. Teeth conical, simple, equal. Palate entire,

not toothed. No auricular apertures. A single pair of

limbs (posterior), which are short, flattened, or re in-

form. Tail short, truncated, rounded at the end. Scales

gniooth.
P. G\, No. 1G09.

MM. Dumeril and Bibron slate that the Dibumi have
neither groove nor notch on the palate, nor are there any
teeth observable there : their tongue, scarcely extensible,
is large, thick, of nearly an oval form, not incised in front,
but semicircularly notched, as it were, behind ; its surface
is covered with a very great number of small flattened im-
bricated papilla?, having the appearance of scales. The
teeth which arm the jaws are short, equal, conic, and
slightly pointed. The nostrils are two small round holes,
pierced on each side of the muzzle in the great plate at its

end and above it, and to which are soldered two other
Iilates which cover, one on the right and the other on the
eft, the upper lip. A single great plate protects the
lower jaw. There is no distinguishable trace of the ear
externally. There are no anterior feet, but at the sides of
the vent are attached two small scaly appendages which

behind.
Example, Dibamus Noves Guinea, Dum. and Bibr. (Acon-

tiai Subceecus of the Leyden Museum). Olive brown.
Locality, New Guinea.

Typhline. (Wiegmann.)
Generic Character.—Muzzle conic, incased to the fore-

head in a squamous covering of a single piece ; lower jaw
protected in the same manner. Nostrils lateral, small,
communicating with a longitudinal furrow situated back-
wards. Teeth conic, simple, equal. Palate not toothed,
with a longitudinal groove behind. Tongue in the shape of
an arrow-head, squamous, notched at its point. No auri-
cular apertures. No limbs. Tail short, truncated, rounded
at the end. (Dum. and Bibr.)

MM. Dumeril and Bibron state that Typhline is dis-

tinguished from Dibamus in being apod, and in having the
tongue arrow-head-like and incised at its point ; in having
the palate grooved for the second portion of its length

; and,
finally, in having the muzzle marked on each side behind
the nostril with a longitudinal furrow, with which this last

communicates. Type, Acontias cteca, Cuv.
Example.

—

Typhline Cuvierii, Wiegm. (Acontias ceecus,

Merr., Cuv., Gray). Colour a yellowish tint reticulated

with violet.

Locality, South Africa.

TYPHLOPS, Schneider's name for a genus of reptiles

placed by Cuvier among the Ophidians, or Serpents, and
thus characterised by him :

—

Body covered with small imbricated scales, as in the

Orvets [Orvet], among which naturalists long arranged
them ; the muzzle advanced, furnished with plates, the

tongue rather long and forked, the eye like a point, hardly

visible through the skin, the vent nearly entirely at the

extremity of the body ; one lung four times greater than
the other.

These, adds Cuvier, are small serpents similar in point

of aspect to earth-worms, and species are found in the

warm climates of both continents.

Some have .the head of the same size as the body, and
obtuse. They resemble ends of fine packthread (bouts de
ficelle mince). Typhlops braminus, Cuv. (Russel, Serp.

Corom., xliii.).

The greater part have the muzzle depressed and obtuse,

furnished with many plates in front :

—

Anguis reticuhiius,

Scheuchzer, Phys. Sacr., pi. 747.

In some the fore part of the muzzle is covered in front

with a single large plate whose anterior border is slightly

trenchant: — Anguis lumbricalis, Laccp., ii., pi. xx.

;

Browne, Jam., xliv. 1
;
Seb., i., lxxxvi. 2.

Finally, there is one which has the muzzle terminated

by a small conic point, and is entirely blind. Its posterior

extremity is enveloped in an oval and horny buckler.

Typhlops philippinus, Cuv., eight inches (French) in

length, and entirely blackish. (Regne Animal.)

Cuvier arranges this group immediately alter the Am-
phisbtence [Amphisb.ena], and immediately before the

Serpents properly so called.

Mr. Swainson makes iheAmphisbrrnida; or Blind-worms,

the fifth and last family of his Ophides, comprise the fol-

lowing

—

Genera: Amphisb&na, Linn, (with the subgenus />//-

tosternon, Spix)
;

Typhlops, Schn. (with the subgenera

Stenostoma, Spix, Typhlops, Rhinophu,Yf*g\., and Ty '

Una, Wagl.) : Anilius, Coral Snakes (with the subg

Anilius, Oken, and Uropeltis, Cuv.).
'

Vol. XXV.—3 N
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The genus Typhlops is thus characterised by Mr. Swain-
son :

—

Eyes hardly visible ; anus close to the extremity of the

body, which is subcylindrical, and covered with small im-

bricate scales ; front of the head with plates ; muzzle
produced.
Stenoitoma he characterises as having the muzzle de-

pressed, obtuse, and covered in front with several plates.

S. reticulata, Spix.

Typhlops, as having the muzzle with a single frontal

sharp-edged plate. T. lumbricalis.

Rhinophis, as having the muzzle pointed, conical
;

tip

of the tail enveloped in a horny shield ;
eyes hid. R. pht-

lippinus.

Typhlina, as having the muzzle with a single convex
plate ;

eyes none ; tail ending in a spire. T. septem-
striatus.

The genus Anilius is characterised by Mr. Swainson as

follows :

—

Body and head cylindrical, with small imbricate scales,

which are but slightly larger on the belly and under the
tail ; the latter extremely short. (Tortrix, Oppel.)

Mr. Swainson observes that it remains to be determined
whether this group enters among the Coluberidts, connect-
ing them with the Anguidee, or forms a portion of the
latter family. In placing them among the former, Mr.
Swainson says he has adopted the views of Cuvier. To the
Amphisbeence, he observes, they seem related by analogy.
The subgenera Anilius and Uropeltis he thus charac-
terises :

—

Anilius.—Tail obtuse ; a single series of larger scales

>eneath. Anilius corallintts, Seba, ii., pi. 73, figs. 2-3.

Uropeltis.—Head very small, muzzle pointed, tail ob-
liquely truncated, with a double range of scales. U. Cey-
lonieus, Cuv. (Classification of Reptiles.)

Mr. J. E. Gray places the Typnlopsidte, consisting of
the genus Typhlops only, between the Acontiadee and the
Geckotidee, in the order Sauria.
The Acontiadee, according to his arrangement, comprise

the genera Nessia, Enesia, Acontias, Dibamus, and Typh-
Ulie. [TYPHLOPHTHALMES.]
TYPHO'NIUM, a genus of plants of the natural family

of Aroide«, including several species of Arum of Linnaeus,
Roxburgh, and other botanists. The genus is distinguished
among the Euaroideae by having the spathe convolute at
its base. Spadix interruptedly androgynous below, with
rudiments of the sexual organs below the stamens, naked,
with a subulate apex. Ovaries with a single ovule, affixed
at the base, erect. The species are all stemless herbs, in-
digenous to India, but with perennial tuberous root-stocks,
leaves with long footstalks, nerved, cordate or hastate
entire, with the scape protruding beyond the sheathing
bases of the leaves ; the spathe of a uniform colour. Of
these T. orixense is described by Dr. Roxburgh by the
name of Aram orixense, and as common in the shady
mango-groves near Samulkota, where the soil is dry and
fertile. It is called Ghekool by the natives. Like many
other of the Aroidese, this plant is exceedingly acrid ; when
fresh, more so, Dr. Roxburgh says, than either A. Dracun-
culus or maculatum ; and that the natives apply them as
cataplasms to disperse or bring forward tumours. They
also apply them externally to the bite of venomous snakes,
at the same time giving inwardly about the size of a field-
bean. As it is a most powerful stimulant, Dr. R. was of
opinion that, in proper hands, it might be used to great
advantage in the cure of several disorders.
TYPHOON (Greek rvpHv, a whirlwind) is a name fre-

quently applied to a tropical storm : it is also given to the
hot winds which occasionally blow with great violence in
Africa, Syria, Arabia, and Persia ; and which are felt,
though rarely and with much-diminished force, in the
southern parts of Italy and Spain. The sirocco of Egypt
and the coasts of the Mediterranean, the simoom of Arabia,
and the harmattan of the coast of Guinea, are understood
to be so many designations of the typhoon ; all of them
being supposed to originate in the same cause, with modi-
fications depending merely on the nature of the particles
exhaled from the ground in the different countries.

- Frequently when the winds have a whirling as well as
a progressive motion, columns of sand are raised and driven
about with great rapidity ; and Burckhardt observes that
in Africa and the East the dust obscures the face of the
sun, giving to the atmosphere a blue, ayellow, or a reddish

tint, according to the colour of the sands over which tt»
wind blows. M. de Humboldt occasionally obserred co-

lumns of sand in motion in the interior of South America.
The fatal effects which have been said to result both fron

the masses of moving sand and from the supposed delete-

rious quality ofthe winds, are now considered a* ex*
tions: the inconveniences felt by men and animals <

the continuance of the hurricane are chiefly such as i

from the heat and dryness of the air, and from trie <f
tity of sand which is blown into ~the eyes. [Sajosxi
Tornado.]
TYPHUS. [Fever.]
TYRANNI'NiE. [Shrikes, vol. xxi., p. 415.]
TYRA/NNIO (TwpawiW), a Greek grammarian, tad *

native of Amisus in Pontus, was made prisoner by Laml-
lus during his campaign in Pontus, b.c. 72. According i<

Suidas the original name of this grammarian «ru Thn-
phrastus, instead of which he was nick-named orsurmm
Tyrannio on account of his severity towards those »t>

studied under him. He was carried to Rome by LucaQt*.
and given as a present to Murena, who restored bim u
freedom. At Rome he occupied himself with teaching arc

study, and is said to have amassed a considerable fortune

He is also said to have been employed in arranging uV
celebrated library of Apellico, which Sulla had brooxi

:

from Athens, and which contained most of the woriu
Aristotle and Theophrastus. (Plut, Sulla, 26 ; StraLr.

xiii., p. 609.) That he had a great knowledge of bovii
is clear from the fact that Cicero employed him in amz--
ing his library, which Tyrannio did to the great satisfu-
tion of Cicero. (Cicero, Ad Ait., iv., 4 ana 8.) That t

-

however should himself have possessed, as Suidas staUs. •

library of upwards of 30,000 volumes, is hardly cr*dib«
Cicero speaks with great respect of his knowledge aad i_.

mode of instruction; and we know that about the jr.
b.c. 56 he gave lessons in the house of Cicero to Qarntu.
the son of Cicero's brother Quintus. (Cicero, Ad Q. Fr«i
ii. 4.) Strabo (xii., p. 548) also mentions him as one
the persons whose instruction he had received. He app*t
to have possessed considerable knowledge of geography
for Cicero attributes much importance to some objectior-
which he made to Eratosthenes (Ad Alt., ii. 6). Cicer-
alludes to a work of Tyrannio which he valued, but d«-
not inform us on what subject it was written (Ad Alt, \i\

6 ; Ad Q. Frat., iii. 4). Tyrannio died of a paralytic struat
at a very advanced age. (Suidas, s. v.)

Suidas mentions a second or younger Tyrannio, wheo
he calls a native of Phoenicia and a pupil of the eld.---

Tyrannio, whose name he also adopted, as his real nam'
was Diocles. He was made prisoner in the war betwef
Antony and Octavianus, and was bought by one Dymas. i

freedman of Octavianus. He gave him to Terentia, thr
wife of Cicero, who restored him to freedom, after whk!
he occupied himself with teaching. He is said to ha>.
written sixty-eight works, all of which are now lost. Suuu-
mentions the titles of some, such as ' On the Proaodr i<

Homer,' ' On the Parts of Speech,' ' On the Latin Lar-
guage,' ' On Orthography,' and similar other gramraatiriJ
works. The circumstance that a copious writer like thr
Tyrannio is not mentioned by any antient author exeep:
Suidas, has led some modern critics to suppose that he n*«<n-
existed, and that Suidas has made some great blundu.
(Brucker, Hist. Philos., ii., p. 19.)

A third Tyrannio is mentioned by Suidas as the aulltor
of a work on Auguries, in three books, and some other workv
which are not specified.

TYRA'NNULA. [Shrikes, vol. xxi., p. 415.]
TYRANNUS. [Shrikes, vol. xxi., p. 415.]
TYRANNY. [Tyrant.]
TYRANT. The words tyrant and tyranuy come re-

spectively from the Greek tyrannos, tyranrun (rvpevnt.
rvpawic), through the Latin. The earliest instance v(
the word tyrannus is perhaps in the Homeric hymn to

Ares (Mars). It is used by the earliest extant Greek his-

torians, Herodotus and Thucydides, to signify a person wlw
possessed sovereign power and owed it to usurpation, or
who derived it from a person who had obtained such powt.-
by usurpation, and who maintained it by force. A familiar
example of a tyrant is Pisistratus, who usurped the supreme
power at Athens b.c. 560, and was succeeded in it bj
his eldest son Hippias. A Greek tyrant who obtained
sovereign power was a monarch in the proper seat
of that term. [Monarch.] If he acquired a power wtich
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was somewhat less than sovereign, he was not monarch

;

hut in either case he would perhaps be called tyrannus

;

and accordingly the word does not express with accuracy
tlic degree of political power which an individual acquired,

but it rather expresses the mode of acquisition, or refers to

its originally illegal origin. Still the term tyrant, as used

g the Greeks, always indicates that the person so

1 was at the head of the state, and possessed at least

wer than any other individual or any number of
als in it. The word, as used by the older Greek

writers, did not carry with it any notion of blame : it simply
denoted a person possessed of such political power as above
mentioned, whether he used it well or ill. Many so-

called tyrants were popular with the mass of the com-
munity, and were men of letters, and patrons of literature

and art. They might appropriately be called kings or

princes in the modem acceptation of those terms, except
perhaps that the uncertainty of their tenure of power and
the want of a recognised hereditary succession in the
tyranny, or a regular mode of succeeding to it, would
render the application of any modern name inappro-
priate.

In some passages in Herodotus (iii. 80, &c. ; vi. 23, &c.

;

vii. lG3)the wordsmonarch and tyrant are usedassynonymes
to express nn individual who possesses sovereign power ; and
in one instance at least (vi. 23, 24 j he calls the same person
king dSamAtif) and monarch (/lovvapxos). Aristotle (Po/it.,

iii. 7), after stating that a polity or government must either
be in the hands of one or of a few, or of the many, adds that
we are accustomed to call a monarchy which has regard to

thS interests of all members of the state a kingship (/3a<ri-

Xiia) ; and that a monarchy which has regard only to the
interests of the monarch is a tyranny. In the case of Mil-
tiades, who became tyrant of the Thracian Chersonesus,
Nepos (Miltiad.) remarks that 'all persons .are considered

and called tyranni who enjoy lasting power in a state which
has once been free.' This definition seems to express
pretty clearly the old Greek notion of a tyrant, but it leaves
out of consideration the mode in which the power was
acquired. Nepos remarks that Miltiades was called

'Tyrannus sed Justus,' 'tyrant, but tyrant in constitutional

form ' (not just), for he had been elected by the people.
Accordingly, he says in another place, he had the dignity

or rank of king without the name. This is consistent with
Herodotus (vi. 30), who says that the people made Mil-
tiades tyrant (rfyavvov naTioriiaavro).

Few of the Greek tyrannies lasted long, and the conduct
of those who held this power was generally such as to

attach in the course of time an odious signification to the
word tyrant ; but it does not exactly appear when this

change in the signification of the word was introduced.

Tyrannies among the Greeks seem to have arisen about the
time of Archiloehus, when the old kingly forms of govern-
ment had been generally abolished, and democratic and
oligarchic constitutions had been established in their place.

But as such constitutions laboured under the defect of

being badly organized, there was often a contest of parties

in a state, which may be represented by the terms demo-
cratic and oligarchic parties ; and an aspiring citizen had
thus the opportunity of acquiring the sovereignty by join-

ing one or the other, and thus making himself a tyrant in

the Greek sense of the term. Many of the old Greek
tyrannies were abolished in part by the influence of
Sparta, the constitution of which was hostile both to

monarchy and democracy. But we read of tyrannies so

called among the Greeks in the time of Philip and Demos-
thenes, from which we may collect either that they had
never entirely ceased to exist, or that, owing to circum-
stances, opportunities again occurred for ambitious indi-

Mduals seizing on the sovereign power in states. Eva-
goras, tyrant of Cyprus, a contemporary of Isocrales, is the
subject of a panegyric by that skillul rhetorician; and
Plutarch, tyrant of Eretria in Eubcea, joined king Philip

of Macedon against the Athenians. It was, according to

the expression of Isocrates, one of the great merits of Eva-
goras that he raised himself from a private station to the

rank of tyrant (ripavvoc), which he expresses in another

place as the acquisition of a kingship. (Erag. Encom.,
c. 25, 20.)
Among the Roman writers tyrannus is often used as

simply equivalent to king, especially by the poets. Cicero

couples domiuus and tyrannus, thereby intending to use

tyrannus in a bad sense, which was perhaps the more com-

mon acceptation of the word among the Romans in his
time and subsequently. Seneca seems to refer to the
original sense of tyrannus when he says, 1 A tyrant is to be
distinguished from a king (rex) by his conduct, and not by
the name : for Dionysius the elder (who was called a
tyrant) was a better man than many kings ; and Lucius
Sulla may be appropriately called a tyrant, for he only
ceased from slaughter when he had no more enemies to
kill.' (jFacciol., Lex., ' Tyrannus.') According to this, a
man might be called tyrant without being a cruel governor,
for there were instances of persons so called who had used
their power with moderation ; and yet a man who had not
the title of tyrant might be called tyrant on account of his
cruelty. It seems as if Seneca was trying to distinguish
the popular use of tyrant in his time from its earlier his-
torical signification. Tribellius Pollio has written the
' History of the Thirty Tyrants ' who sprung up in the
Roman empire in the time of Gallienus and Valerian.
These so-called tyrants were not more tyrannical, in the
modern sense of the term, than many Roman emperors.
The use of the modern words tyrant, tyranny, tyrannical,

has been as vague as that of most other political terms. The
term tyrant is properly limited to the government ofone man
who is sovereign, and the popular application of the term
expresses disapprobation of his conduct. Aristotle's de-
finition of tyranny would apply well enough to a modem
tyrant : he is a sovereign who looks only to his own in-

terest, or what he considers his own interest, and cares not
what he does in order to accomplish his objects. But if he
were a wise sovereign, and administered the state solely

with a view to his real interest, that would be found in the
main to coincide with the interest of the people, and he
would not be called a tyrant, though perhaps he would
come within Aristotle's definition. But Aristotle's lan-
guage, though apparently precise, is not so, and he means
by a tyrant administering the state for his own interest,

that he also administers it to the detriment of the people.
As the mass judge of things by their results, a sovereign
would now be called tyrannical whose administration

should render his people unhappy ; at least he would run
great risk of having this odious epithet applied to him,
whatever was the goodness of his intentions, if he failed to

satisfy the people. The word tyrannical is now often ap-
plied to acts of governments which are not monarchies ;

but this is an improper use of the word. We may say that

the laws enacted by the sovereign power in Great Britain

are sometimes impolitic, unwise, or injurious to the state

generally
;
they may also be sometimes called oppressive

;

but they cannot with propriety be called tyrannical, though
such an expression may be and often is used in the vulgar
sense of characterising a law which for some reason the

person who uses the term does not like.

Confusion in the use of political terms, which is an index
of confusion of thought, leads to absurdity in conduct. It

is therefore a matter of some moment to clear up such
confusion, which all people should try to do who presume
to speak or write on matters political. A careful perusal

of the following articles in this work, even if they should

not be quite free from error, will put a man in the way of

coming to right notions as to the meaning of Aristocracy,
CoNSTrnrriON, Democracy, Law, Mo.varch, Republic,
SOVEREIGNTY.
TYRANT SHRIKES. [Shrikes, vol. xxi., p. 415.]

TYRANTS, THIRTY. [Thirty Tyrants.]
TYRE. [Tyrus.]
TYRKENNEDY. [Fermanagh.]
TYROL, a country in Germany, forming a part of the

Austrian dominions, lies between 45" 40' and 47* 44'

N. lat., and between 9° 32' and 12? 55' E. long. On
the west of Tyrol there is a portion of the Lombardo-
Venetian kingdom and of Switzerland. It is divided from

Lombardy by an uninterrupted chain of high mountains,

which begins at the southern extremity on the western

shores of the small lake of Idro, and runs northward to the

immense mass of rocks which is crowned by the Order
Spitz. North of this mass the great chain runs westward

between the Lombardo-Venetian kingdom and Switzer-

land, but a lateral chain, extending northward, separates

Switzerland from Tvrol, and terminates on the banks of

the Inn river with "the steep mountains that inclose the

narrow valley in which Finstermiinz stands; north of the

Inn river the mountain-range, known by the name of

Rhaeticon, extends nearly east and west between the Inn
3N 2
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and the Rhine, and constitutes a boundary between Tyrol

and Switzerland. The remainder of the boundary is formed
by the course of the Rhine to its entrance into the Boden
See. [Lake of Constance.] On the north of Tyrol is

Bavaria. Along this line also there are high mountains,
but they do not constitute an uninterrupted chain, being
broken by several streams which originate in Tyrol and
flow northward into the great plain of Southern Germany.
East of Tyrol are the Austrian provinces of Austria and
Illyria, from which it is chiefly divided by the continuous
ranges which separate the river basins of the Salza and Drau
from those of the Inn and Eisack ; only a small portion of
the basin of the Drau is included in Tyrol. Tne moun-
tains which on the south separate Tyrol from the Lom-
bardo-Venetian kingdom are frequently interrupted by
streams, which escape from the mountain region of Tyrol
by very narrow valleys.

According' to the latest estimates the surface of Tyrol
contains 1 1,457 square miles, which is not quite double the
area of Yorkshire, and somewhat less than three-fourths of
the area of Switzerland. Tyrol is much more mountainous
than Switzerland. One-third of Switzerland is an undu-
lating or hilly plain, but Tyrol, with the exception of a
comparatively small tract, is covered with high mountain-
masses, on which a great number of summits rise above the
snow-line and are surrounded by extensive glaciers. Level
tracts, admitting of cultivation with the plough, are only
found on the banks of the rivers, where they sometimes
attain a width of a mile, and in a few places more, but
they are usually not more than half a mile wide. All
these tracts taken together do not cover one-tenth of the
surface of the country ; nine-tenths are occupied by the
higher and lower mountain-masses of the Alps.
The Tyrolian Alps form the eastern portion of the Central

or Rhaetic Alps, and do not rise so high as the Western Alps
in Mount Rosa or Mount Blanc, but they are as high as the
western portion of the Rhaetic Alps in Graubiindten. The
most elevated parts lie along the western boundary-line,
south of the Inn river, and in the great chain which runs
through the country from west to east, dividing the waters
which run northward to the Danube, from those that flow
southward to the Adriatic, or eastward to the river Drau.
The western chain, as already observed, runs uninterruptedly
from the Lake of Idro to the Ortler Spitz. South of 46° 8'

it does not attain the region of perpetual snow, and pro-
bably does not exceed 7000 feet above the sea-level. But
near 46° 8' it rises in Monte Adamello to more than 11,000
feet, and from this summit to the Ortler Spitz (46° 30*)

;

hardly any portion of the range is free from snow even in
the latter part of the summer. The general elevation of
this range probably exceeds 9000 feet above the sea. The
Ortler Spitz is the highest summit of the Rhaetic Alps,
being 12,855 feet above the sea. It is surrounded by other
summits, and is always covered with snow.
The deep and wide valley of the Upper Etsch (Adige),

called Vintschgau, separates the mountain-masses of the
Ortler Spitz from the mountain-range which traverses Tyrol
from west to east. This range is divided into two high and
elevated mountain-masses, which are divided by a large
and wide depression of the mountain, which occurs near
11° 30' E. long., and through which the road over the
Brenner passes from Germany to Italy. The mountain-
region west of this road consists of two extensive and very
elevated mountain-masses, which are connected by a high
ridge. The western mountain-mass is called the mountains
of the Platey Kogl, or of the Great Oetzthaler Ferner, and
the eastern is named the mountains of the Winacher
Ferner. The mountains of the Platey Kogl occupy nearly
the whole country between the Inn river on the west and
the Achen river on the east, a space of nearly 30 miles
from south to north, and 20 miles from west to east. A
considerable portion of this tract is always covered with
snow, from which rise numerous pinnacles, among which
the highest are Mount Gebatsch, 12,276 feet ; the Similaun
Spitz, 11,859 feet; and the Great Oetzthaler Ferner, 10,434
feet above the sea-level. This is one of the most broken
portions of the Alps, and the snowy masses are only fur-
rowed by two deep and very narrow valleys. The moun-
tains of the Winacher Femer, or the eastern part of the
region, are connected with those of the Platey Kogl by
a high and narrow ridge, which only in a few places is free
from snow in summer. The Winacher Mountains also
rise above the snow-line, but the mass is less extensive

than that of the Platey Kogl. Several summits rise above
10,000 feet, among which are the Kitzkamp, the Winacher
Ferner, the Winter Stuben, and the Bock Kogl.

The depression which occurs cast of the Winachrr
Mountains is of considerable extent, for no summit ahrau
covered with snow occurs in a space extending more
than 18 miles from west to east. No summit of tb»
part of the Tyrolian Alps probably exceeds 7500 fort re

height; and in the middle, near 11° 30* E. long., it smb
much lower : the road over the Brenner is at its higher
level (47" N. lat.) not more than 4374 feet above the ses-

level. This is the> lowest mountain-road across tfc»

Alps, and has accordingly become the most frequent* 1

:

line of commercial intercourse between Germany sorf

Italy. This road may be considered as beginning at h»-
spmck in the valley of the Inn, whence running m i

southern direction it ascends the valley of the Sill or th»

Wipthal to its source near the post-house of Brennfr,

where it attains its highest level. Descending from it thr

road enters the valley of the Eisack above Sterling, and

follows the course of that river to its junction with \br

Etsch (Adige) below Botzen, whence it continues in tbr

valley of Etsch, to Trent, Roveredo, Avio, and Verona, A
few miles above Verona it emerges from the mountum
and enters the Plain of Lombardy. Innspruck is stout

1920 and Trent 960 feet above the sea-level.

East of the depression through which the road over th*

Brenner lies, the most elevated masses of the Tyrolian AJr«

do not extend over the greatest space in the direction turn

south to north, as is the case on the west, but constitute xr

elevated ground running from west to east. Towards j*»

eastern extremity this high tract constitutes the boundary
between Tyrol and the district of Salzach in Austria. It

is not quite so elevated as the highest part of the western

Tyrolian Alps, but it contains an almost uninterrupted
series of snow-capped mountains. The highest suauartt

appear to be the Schwarzenstein, the Drei Heiro Spitz, aid

the Gross Glockner, which stands where Austria, IINtu.
and Tyrol are contiguous, and rises to 12,438 feet •box
the sea-leveL

On the north-west and north of the mountain-recipe
hitherto noticed, and separated from them by the valley as

the Inn river, extends another range, which contains "th<

sources of the rivers Lech and Isar, which descend from t.

northwards, and enter the Plain of Bavaria. In this ranc»
only a few summits rise above the snow-line. The hijrhoi
are the Arlberg, which is 10,200, and the Great Solston
which is 9702 feet above the sea-level. West of the la«-

mentioned summit runs the road which leads from thr

Plain of Bavaria to Innspruck, and therefore is to be coe-
sidered as the northern continuation of the road over the

Brenner. It leaves the Plain of Bavaria at Benedictbeuem
runs through Mittenwald to the Scharnitz, near which fmti-

fication it attains its most elevated level, which hardly falk

short of 6000 feet above the sea. Hence it descends to ttK

valley of the Inn, which it reaches at Zirl, from winch
place to Innspruck it follows the valley.

The mountains which All up the south-eastern porhot
of Tyrol are called the Carnic Alps. They begin on it*

south-west, on the banks of the Etsch, north-west H
Verona, and extend partly within Tyrol, and partly on i»*

boundary-line with the Lombardo-Venetian kingdom, in 1

north-eastern direction to the source of the nver Drau.
where they turn to the east and leave Tyrol. Very few
summits of this extensive mountain-region reach the snow-
line. The most elevated is Monte Marmolata, which rite,

to 11,500 feet above the sea-level. The connection be-
tween this range and the Eastern Tyrolian Alps is fonzK-d
by a moderately elevated and narrow ridge, which occut*
near 12" 12* h. long., and separates the sources of ttu
Drau, which flows eastward, from those of the river Rienj.
which runs westward and joins the Eisach at Brixen. On
the north this ridge is connected with the extensive sntm-
masses and glaciers which occur south of the Drei Herro
Spitz. Over this ridge runs the road which connect
Tyrol with the remainder of the Austrian state. It bejrir*
at Brixen, where the Eisach is joined by the Rienz, ascendi
the valley of the Rienz to Toblach, traverses the abovr-
mentioned ridge east of Toblach, and descends into tr*
valley of the Drau to Innichen, in which it continues to
Lienz and Illyria. From this another road branches off to
the southward, which leads over the Pentelsteiner Pass to
the plain of northern Italy. It leaves the road at T«*
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lach, and runs in the valley of the Rienz southward to its

source, which is at the loot of the Pass of Pentelstein.
The highest level of the road does not appear to exceed
13000 feet, South of the mountain-pass it enters the Valley

il Ampezzo, the river of which runs to the Piave, and
"i valley opens into the valley of that river below Piave
dore. Hence the road traverses the lower mountains
lie east of the valley of the Piave, and runs through

'a, Conegliauo, and Treviso to Venice. This road is

of the shortest road which leads from the Plain of
varia to the Adriatic.
The mountain-road over Monte Stilvio, or the Stilfser-

jocli, was constructed by the Austrian government between
1620 ami lsi"5, for the purpose of establishing a direct
communication between Tyrol and the Valtelm. This road
puses over the elevated and snow-covered mountain-
nasses which lie north-west of the Ortler Spitz, and its

highest level rises to 9174 feet above the sea, or nearly
1500 feet above the snow -line. It is the loftiest carriage-

in Europe : but, according to the latest information,
galleries constructed for the purpose of defending the
d against the avalanches, which at certain seasons de-
end from the adjacent mountains, have proved insufficient,

have repeatedly been broken down by the immense
i of snow, and the road has beeu abandoned,
largest rivers of Tyrol are the Inn and the Etsch.

he Inn rises in the western part of the Rhaetic Alps in
Engadin [Engadin], and runs about 50 miles before it

enters Tyrol by a very narrow valley at Finstermiinz. Its

course within Tyrol is about 100 miles, and it becomes
navigable for small river-boats at Tells, about 20 miles above
Innspruck, and for larger river-boats at Hall, about 8 miles
below Innspruck. Below Kufstein it leaves Tyrol and
enters Bavaria. The Etsch originates in the mountains
west of the Ortler Spitz, and runs to the eastward until it is

joined by the Passeyner rivulet, when it turns to the south-
east. At its junction with the Eisach below Botzen it

Jurns southward and begins to be navigated. At Borghetto
it leaves Tyrol and enters the Lombardo-Venetian king-
dom. The navigation of these rivers is difficult, and fre-

quently interrupted by their rapidity, especially alter the
melting of the snow in the mountains.
As a great portion of the country, probably one-tenth, is

always covered with snow, whilst its most southern valleys
are hardly 500 feet above the sea-level, the climate of
Tyrol must differ greatly in different places. At Innspruck
the mean temperature of the winter is 30 5°, or nearly 8°

than at London ; and that of the summer is 04°, or

1 34° more than at London. The mean annual tcm-
is 49°, or 1° less than at London. At Trent the

I
annual temperature is 53°, or nearly 3° higher than
mdon.

All those parts which 011 the north are 7500 feet, and on
! south 8500 feet above the sea-level, are always covered

with snow. Lower down, to an elevation of (5000 feet

above tho sea, snow is found all the year round in places
which are not much exposed to the sun, but in other
places the declivities of the mountains are covered with
grass and flowers. In the region between 6000 and 5000
feet trees do not grow, but there are some bushes, between
which the soil is covered with grass that serves for pasture
during two or three monlhs in summer. There are 110

houses inhabited all the year round at this elevation. Fir-

trees occur only at an elevation of between 5000 and 4000
feet, where a few permanent habitations are found, and
some potatoes and vegetables are cultivated. The winter
lasts in this region eight or nine months. Agriculture is

carried on with success in all places below 4000 feet. Rye
and barley are grown, and potatoes to a considerable ex-
tent, though they do not grow large when planted above
30U0 feet. Apple and pear trees succeed at the elevation

of 4000 feet, and even somewhat higher, but plum-trees
only to 3800, and walnut-trees to 3600 feet. The beech is

found between 3000 and 4000 feet, and the oak between
1800 and 3000 feet above the sea-level. Wheat does not
MOcecd above 3000 feet, and vines only between 800 and
1800 feet.

In Tyrol, owing to the great unevenness of the surface,
tin air is in continual motion, and a calm day is a rare

occurrence. The southern winds are like the sirocco of
Italy, much feared on account of the effect that they pro-
duce on the health, especially in the southern valleys.

They are most frequent towards the end of summer and in 830,000.

the beginning of autumn, and dissolve in a few hours an
immense quantity of snow, which about that season begins
to cover the less elevated mountains, and the volume of
water which is thus conveyed to the rivers produces exten-
sive inundations in some parts of the valleys. The most
fertile lands are in the valleys of the Inn and of the Etsch

;

the valley of the Etsch is the most fruitful.

Wheat, rye, bailey, and oats are cultivated where the
climate or stony soil is not unfavourable. In some parts

buckwheat is grown to a great extent, and used for bread.
Millet is also grown, but not extensively. Indian com is

the principal object of agriculture in the valleys on the
border of Italy, and potatoes are nearly as much cultivated
as in the northern. Hops grow .wild 111 the southern dis-

tricts, but they are little cultivated. Tobacco is grown to

some extent in the southern valleys. Flax and hemp are

cultivated everywhere, but not extensively. Fruit-trees

abound in the southern valleys, and large quantities of
fruits are exported to Bavaria. Near Trent are plantations

of fig-trees, and at Roveredo chestnuts are very common.
In these parts are also plantations of olive-trees and mul-
berry-trees. A considerable quantity of silk is annually
collected. On the banks of the Lago di Guarda are planta-

tions of oranges, whose fruits get quite ripe. Wine is

made in large quantities, and some sorts are very good, but
they do not keep.

Cattle are of middling size and rather numerous ; horses

are less abundant, and better for the draught than for the

saddle. Sheep are very numerous, and in later times some
attention has been paid to the improvement of the breed.

Goats are more common than in any other part of Austria,

but pi<;s are not much kept. Fowls, geese, and ducks are

not plentiful. There are chamois, hares, marmots, and
partridges ; and there are some large birds of prey, especi-

ally eagles.

Gold is found in small quantities; silver is somewhat
more abundant. Copper also occurs ; lead is more abun-
dant : iron also abounds, but it is less worked than would
be the case if the mines in Illyria were not much richer.

Calamine is found and worked at a few places : coal also

is worked to some extent. There are productive mines of
rock-salt near Hall, about eight miles below Innspruck. In
the southern districts there is a valuable kind of marble,

resembling that of Carrara, which is much worked.
(Riisch, Die Schweitzer Alpcn, in Berghaus's Almanack,

1841
;
Hoffmann, Deutschland and seine Bewnhner.)

Manufactures and Trade.—Though the inhabitants are

extremely industrious, and have a remarkable talent for

mechanical arts, Tyrol is not a manufacturing country.

The women spin flax, weave linen, knit caps and stockings,

make baskets and straw hats
;
they make wooden ware for

sale, and Bregenz formerly reared great numbers of canary-

birds as objects of commerce. Some towns manufacture

goods of various kinds, as Bregenz, Roveredo, Ala, and
Innspruck. It is remarkable that some valleys confine

themselves to one branch of industry, in which they excel.

The trade of Tyrol is considerable, especially the transit

trade, which is much facilitated by the admirable new roads.

Besides the export oflhe natural productions of the country,

thousands of the inhabitants annually migrate as pedlars or

hawkers, with gloves, carpets, carvings in wood (from Grii-

den), and engravings; the trade in canary-birds has nearly

ceased. TheTyrolese have a remarkable talent for the fine

arts : Pilcher, one of the most eminent of modern lapida-

ries; Troger, one of the best fresco painters of the eigh-

teenth century ; the sculptors Schiipf and Zcimer, Sir G.

Kneller and Angelica Kauffman, were natives of Tyrol. The
Tyrolese have likewise a good genius for mechanics, which
wants only to be well directed and more encouraged.

Education has been much extended w ithin these few years.

In 1833 there were 1504 schools, including 12 high schools,

30 schools of industry, and 12 schools of design. Of 110,850

children of an age to go to school, 108,580 actually at-

tended. Besides these there are eight gymnasia, a lyceum,

two seminaries, and a university at Innspriick. The bene-

ficent and .charitable institutions are numerous and well-

conducted.
Population.—According to returns made in the years

1829 to 1832, the population had been progressively in-

creasing, and was in the latter year 813,000, of whom above

I 600,000 were Germans and the remainder Italians. They
ire all Roman Catholics. The population may now be
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Character, Manners, and Language.—The character of

the Tyrolese has many peculiarities which distinguish them
from all their neighbours. They are honest, frank, with a
very independent spirit and a nice sense of honour, and
strong attachment to their native land ; the object of the

numerous emigrants being merely to save a small capital,

to enable them to buy a piece of land at home. They are

especially distinguished by their devoted attachment to

their sovereign, the emperor of Austria. They are fond of

the chace and of manly games, and are a poetical

and musical people. They are said to be immode-
rately fond of spirituous liquors. Even the girls smoke
tobacco, and chewing tobacco is general. To their love

of brandy, of prize-fighting, and of satirical songs may be
ascribed the many affrays, often attended with the infliction

of dangerous wounds, which are more numerous in Tyrol
than in all the other provinces of the empire together.

The above remarks apply only to the German population.

The inhabitants ofSouthern Tyrol have more of the Italian

in their manners, language, and even in their dress, while

the North retains more of the antique character.

History.—At the earliest period to which we can trace

the history of Tyrol it formed part of Rhaetia, and was sub-

dued by the Romans in the reign of Augustus. After being
ravaged by successive hordes of barbarians, the Marco-
manni, the Alemanni, the Huns, and the Goths, it was
divided into several petty lordships, all of which acknow-
ledged the supremacy of the princes and dukes of Bavaria.
In the twelfth century, on the fall of the house of Guelph,
the Tyrolese became immediate subjects of the empire,
and the petty lordships were absorbed under two heads

:

the two families being united by marriage, the country
was governed by one sovereign, the last of whom dying
in 1335, left one daughter, Margaret Maultasche, who
made over her dominions to her cousins the dukes of
Austria. Austria, after having remained in possession of
it several centuries, was compelled to cede it by the
peace of Presburg, in 1805, to Bavaria. Attached as the

people were to the house of Austria, and to their constitu-

tion, which was remarkably free, they were dissatisfied

with the change of masters, and still more with the mea-
sures of the Bavarian government. Accordingly, when war
between France and Austria again broke out in 1809, the
whole province rose in arms, under Andreas Hofer, but the
great disasters of Austria left them without support, and the
country was again occupied by the French and Bavarians,
in whose possession it remained till 1814, when, to the
great joy of the people, they were restored to the dominion
of Austria, and reinstated in all their antient privileges.

Trent, the chief town of the circle of the same name, is

situated on the navigable river Adige, in a beautiful and
fertile valley which is surrounded with high mountains.
A traveller coming from Germany is much struck with the
appearance of this city, which has quite an Italian cha-
racter : the houses are very high, with flat roofs, the streets

tolerably wide, and well paved with broad flag pavement
for pedestrians. There are many handsome buildings in the
city, and some churchesworthy of notice. Among the former
are the theatre, the episcopal palace, and the palace of
Tertaga Tabarelli, built of red marble by Bramante d*Ur-
bino : of the thirteen churches the most remarkable are
the cathedral, a large edifice in the old Greek style, en-
tirely of marble, the building of which was begun in the
tenth century and finished in the sixteenth ; 2, Santa Maria
Maggiore, built entirely of red marble, with an extremely
lolly chapel, which is much admired, and is memorable as
having been the place in which the Council of Trent held
its sittings from 1545 till 1562 ; 3, the church of the semi-
nary (formerly belonging to the Jesuits), adorned with a
profusion of costly marble ; 4, the church della Annun-
ziata, the lofty cupola of which is supported by immense
pillars of red marble, each consisting of a single block.
Some of the churches and palaces nave fine paintings.
Signor Grovanclli has a remarkable collection of medals
and antiquities, mostly found in South Tyrol. Trent is the
residence of the prince-bishop, with a chapter of eight
canons. The city has 12,000 inhabitants, whose occupa-
tions are the silk manufacture and the cultivation of the
vine. There are in the city extensive sugar-houses, a
large imperial tobacco manufactory, and many distilleries

of brandy and spirits of wine. Among the public institu-

tions are a gymnasium, a iyceum.a Franciscan and a Capu-
chin convent, and various hospitals and poor-houses.

Roveredo is situated in the middle of the pleasant Laxann*
valley, which is planted with vines and mulberry-trret, (.<.

the river Leno, which flows through the town, ami at t

short distance from the left bank of the Adige, ever whact

there is a stone bridge. The town, though not large, In.

many handsome houses, mostly built of marble. Th«
new street, Corso Nuovo, in particular is adorned with 6..t

edifices : the theatre stands at the beginning of this tAn-^- .

The castle, which is surrounded with high walls, w wortr.>

of notice. The town is the seat of several courts of ju»?j-<.
and has a gymnasium, three monasteries, an English en- -

vent with a school for girls, a public library, and tors-

charitable institutions. The inhabitants, about 16,000 i:

number, manufacture silk, leather, and tobacco, and he* <

a considerable trade in silk and twist : 200,000 lbs. of ». >

are annually exported. In 1487 Roveredo was taken M
storm by the archduke Sigismund, in sight of the whok
Venetian army. On this occasion bombs were used for thr

first time.

Botzen, Bregenz, Brixen, Innspruck, and Schwa t;

are described under their respective names.
(Brockhaus, Conversations Lexicon ; Blumenbach. O"--

malde der Oesterreichischen Monarchic ; Die Oestcmv* -

ische National Encyclopadie ; R. v. Jenny, Handbuch fvr
Reisende durch Oeslerreich, edited by A. Schmidt.)
TYRONE, an inland county in the province of Ulste-.

in Ireland, bounded on the north and north-east by U«
county of Londonderry, on the east by Lough Neagh, «-

the south-east by the county of Armagh, on the south 1

1

that of Monaghan, on the south-west by that of Ferma-
nagh, and on the west and north-west by that of Donegj .

Its form approximates to that of an oblong quadrant -

.

with its sides facing the north-east, south-east, south-

w

t •
.

and north-west respectively. The largest dimension?,
which are the diagonals of the quadrangle, are as folios-*

from the shore ofLough Neagh at the mouth of the Ballir.-

derry river in the east, to the border of the county • '.

Donegal in the west, 57 miles ; and from the banks of'tK
Foyle, at the junction of the three counties of Tjtoi.-.

Donegal, and Londonderry in the north, to the junction <

:

the three counties of Tyrone, Armagh, and Monaghan
the south, 47 or 48 miles. The area (including tbat jm.-

of Lough Neagh which is assigned to this county) is, ac -

cording to the Ordnance Survey, 806,295 acres, 3 ro<>_,

(or nearly 1260 square miles), of which 774,500 acrt^.

2 poles (or 1210 square miles) are land ; and 31,790 act-.
2 roods, 38 poles (or nearly 50 square miles) are wstc.
The population, in 1831, was 304,468, giving nearly
inhabitants to a square mile. In area it is about equal t

.

the English county of Gloucester, but falls considers*. ,\

short of it both in amount and density of populutior"
Omagh, the assize town, is 96 miles in a direct line nortii-

north-west of Dublin, or 110 miles by the Londondim
mail road through Ashbourne, Slane, Carrickmacross
Castle Blayney, Monaghan, and Aughnaclov; in 54* ;>..'

N. lat. and 7° 19' W. long. The county itself lies lt-
tween 54° 19' and 54° 57' N. lat., and between & 35' an-
7° 56' W. long.

Surface, Geology, Hydrography, and'Communications.—
This county lies, for the most part, between the two moun-
tainous districts which cross Ulster from cast to ««•?:

The northernmost of these districts (that of Antrim, Lon-
donderry, and Donegal) encroaches upon the northern
bolder: and the southernmost (that of Down, Aiuiac?>.
Monaghan, and Fermanagh) encroaches on the southci i

border. Outlying groups "of mountains occupy portions .

:

the intermediate district, especially on the west, wht/-.
they extend nearly across the county. Another group,
connecting the two great mountain-districts, crosses it...

county a little to the eastward of the centre, and dhid.

,

the lower ground, which occupies most of the central
eastern parts of the county, into two parts; the plain i«
basin of Oningh in the centre, and the plain of Lou^U
Neagh on the east.

The plain of Lough Neagh (the surface of which loi^'i
is nearly 50 feet above the level of the sea) rises gradual,
from the shore of the lough westward towards the moun-
tains which separate it from the plain of Omagh : it e*.
tends south-eastward across the border of the ccunt v

which is here formed by the river Blackwatcr, into t/.<

adjacent county of Armagh; and soulh-\K'»tuard to 11-
neighbourhood of Clogher and Five-milc-touii, to the foci
of the mountains which border on the county of Forma-

Digitized byGoogle



T YR
nnyh : northward it extends along the shores of Lough
Neagh into the comity of Londonderry.
The part of the plain adjacent to the lough, and to the

river Blackwater as far up as Charlemont, is occupied by
tertiary formations, probably lacustrine, consisting of beds
of white, brown, and greenish-blue clay, alternating with
white and grey sand : they have been bored in some places
to the depth of 294 feet without reaching the subjacent
formations. Irregular beds of lignite occur, and this mi-
neral is dug by the inhabitants, when other fuel is scarce,
for their domestic use. This clay district is similar to that

Bovey in Devonshire ; but no good white potters' clay
been found, though several pits have been opened

i for potters' clay and pipe-clay. To the north-west of
tertiary beds, the secondary formations, chalk, green-

nd, and lias, crop out, being covered in places by masses
' tabular trap. These are succeeded by the red marl or

new red-sandstone, which on the south-west immediately
succeeds the tertiary beds. Between Dungannon and
Stewart's-town is a coal-field which, though small, contains
more beds of workable coal than any other in Ireland, and
affords coal similar to that of Ayrshire. There are col-
lieries at Drumglass near Dungannon, and at Coal Island,

nearly midway between Dungannon and Stewart's-town.
The formations of the limestone group (corresponding in

geological position to the carboniferous or mountain lime-
stone of England) occupy nearly all the remainder of the
plain, and extend south-westward to the neighbourhood of
Clogher, where, contrary to its general character in Ire-

land, it rises into tolerably lofty mountains. The lime-
stone mountain south of Clogher, known as Slievh Beagh,
rises to the height of 1254 feet.

The plain of Lough Neagh is drained by the Ballin-

derry in the north, and the Blackwater in the south ; both
have the upper part of their course in the county and the
lower part on the border ; the length of the Ballinderry is

about 23 miles ; of the Blackwater, 46 miles. The latter

is navigable for about eight miles, namely, below Charle-
mont, where the Ulster canal, which skirts its course on
the Armagh side for many miles above the junction, opens
into it. A canal, five miles long, conveys the produce of

the Coal Island collieries into the Blackwater.
The plain of Oniagh is inclosed on nearly every side by

nuuutains : it extends to the south-west into the county
of Fermanagh, to the border of Lough Erne ; and to the
north-west, to the border of the county of Donegal; and
is chained by the streams which unite to constitute the
Foylc. The eastern and southern part of this plain, and
the extension towards Lough Erne, are occupied by the

old red-sandstone, which abuts upon and in some places
covers the granite and protruded greenstone which form
the mass of the mountains that separate the two plains of

Lough Neagh and of Oniagh. The rest of the plain of
Oui:iijh and the mountains which on other sides environ it

consist of mica slate, covered in extensive tracts by the old

red-sandstone, by the different members of the carboni-

ferous limestone series, or by the millstone-grit. There
are some quarries of inferior slate. Freestone and lime-

stone are quarried in various parts of the county ; the

limestone of Cookstown is remarkable for the number and
variety of its fossil remains.
The Camoan, or Caniowen, the principal of the streams

which unite to form the Foyle, rises in the mountains that

separate the plains of Lough Neagh and Omagh, and flow-

ing westward to Omagh, receives the Drumragh from the

southern part of the county: it then turns northward, and
flows by Newtown-Stewart to the border of the county at

Strabane ; and after separating for some miles Tyrone from
Donegal, finally quits the county to enter that of London-
deny. Its whole length, including Lough Foyle, is about
70 miles, of which above 50 are in this county or on the

border. It takes the name of Stride soon after its junction
with the Drumragh ; below the junction of the Derg it is

called Moume, and finally, below the junction of the
Finn, Foyle. It is navigable below Newtown-Stewart,
about 30 miles from its source. Its chief tributaries in this

county are the Drumragh and the Derg on the left bank,
and the Owen Killew on the right bank. At Strabane it

receives the Finn from the county of Donegal, which is

navigable to Stranorlar, and has the last four miles of its

course on the border of this county. The Strabane canal
runs from the town of Strabane about three miles into the
Foyle, to which river its course is parallel.

463 r y r

The lakes are numerous ; but are all small except Lough
Neagh, of whose surface 27,355 acres, 1 rood, 28 poles, or
nearly 43 square miles, are assigned in the Ordnance Sur-
vey to this county.
The Dublin and Londonderry mail-road crosses the

country from south-east to north-west by Aughnacloy,
Ballygawley, Beragh, Omagh, Newtown-Stewart, and Stra-
bane ; the Newry and Coleraine cross-mail road crosses the
eastern side of the county, through Moy, Dungannon, and
Cookstown.
We subjoin the height of some of the more remarkable

elevations: Slievh Sawel, 2236 feet; Mullagh Clogher, or
Straw Mountain, 2083 feet

;
Oughtdoorish, 1866 feet ; Car-

nakilly, 1596 feet; Slievh Kirk, 1225 feet ; and Fir Moun-
tain, 1118 feet; all on or near the border of the county
towards Londonderry. Dooish, in the mountain group
which bounds the plain of Omagh on the west, 1119 feet

;

Mullagh-cam, 1778 feet; Bessy Bell, 1386 feet; Slievh
Aid, 1381 feet ; and Mary Gray, 826 feet : all north of the
plain of Omagh. The hills north-east of the plain of
Omagh, between the Owen Killew and the Glenelly,
feeders of the Camoan, rise to the height of 1432 feet.

The measurements are from the Ordnance Survey.
Agriculture, State of the Population, $c.—The follow-

ing particulars, borrowed from the Appendix to the First

Report of the Irish Poor Commissioners (Pari. Papers for
1836, vols, xxxi.-xxxiii.), relate to the barony of Omagh,
which has an area of 224,675 acres, or 351 square miles,

being more than a fourth of the whole county. We quote
the observations of Jonathan Binns, Esq., one of the Com-
missioners, ' On the Nature and State of Agriculture.'

' The soil of the barony of Omagh is mostly of a light

friable nature, and of a brown colour, upon a firm, loamy
subsoil, mixed with gravel, and in some places upon a
sandstone, and others upon a slaty rock. Limestone is

found at Kilmore, near the town of Omagh, at Drumquid,
and on the borders of the county of Fermanagh. Peat bogs
and mosses abound in all parts of the barony; in their

vicinity the land is of a moory or peaty nature upon a
clayey subsoil.

' The agriculture in this barony is very far behind that

of the county of Armagh, or any other we have visited.

The principal landlords are absentees, and do not encou-
rage improvements

;
many of the farmers are ignorant of

the cultivation of turnips, clover, rape, or mangel-wurzel

:

some of them say they are aware of the advantage they
would receive by these plants, but they are too poor to get

lime, manure, or sand to begin the system. Their plan is

to grow a succession of oat crops (sometimes five), after

potatoes, till the land can no longer produce, and in that

exhausted state it is left to rest, as they term it, till it is

ready for a repetition of this scourging process. The pasture

afforded in the interim, left as it is in many or most cases

to spontaneous production, is poor in the extreme ; some
few sow a little white-grass (Holcus lanatus). Rye-grass

and timothy-grass are sown in a very few instances, and a
little clover. It is said there is no Agricultural Society in

the county of Tyrone. The farms average about 12 acres

Irish measure. Two-thirds are ordinarily under the plough.

The rent of the arable land, keeping the high land near the

mountains, is \l. 10*. per acre, Irish ; the tithe, Is. to 2s. Gel.
;

the county cess, 3*. to 4s. per acre. Many have leases, but

without any instruction for proper cultivation, and, on the

other hand, without any condition on the part of the

landlord to assist the tenant in draining, limeing, building,

fencing, Sec., as is the usual practice in many parts of Eng-
land. Notwithstanding, it is usual for the farmers to burn

lime, as the number of limekilns in all parts of the barony

testify. The limestone at Kilmore costs, at the quarry, 2s.

per ton ; when burned, it is charged 10tf. per barrel of four

bushels. The farmers prefer carting the stone and burning

it in kilns with sods or turf on their own farms ; this they

do at vacant times : the breaking and burning cost 8d. per

ton, therefore 'is. 8d. per ton is all the farmer is out of

pocket, the rest is his own cartage and labour in stone,

turf, &c. : 30 or 40 barrels are put on land which has been

previously arable, and double this number is laid on rough,

unbroken-up ground : from 100 to 120 of these barrels are

frequently laid on the latter kind of land in Lancashire and

the adjoining counties. Many of the farmers make com-

posts of lime, earth, peat, clay, mud, and dung, and are

generally careful to put some peat or other absorbent into

their midden-steads, or yards, but they never can liave a
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sufficient supply ofmanure till they adopt the system ofkeep-
ing; their cattle on green food in the house. Another proof

of the advantage of cutting green food for cattle, and keep-
ing them in the house, may be adduced by comparing the

quantity of butter given by the bame description of cow
under the two modes of feeding. In Omagh they state the

quantity to be 60 to 70 lbs. in the year : in Armagh, under
the stall-feeding, it is 100 to 112 lbs. The old Irish breed

Erovails here almost exclusively, no improved breed having
een introduced.
* Sheep ave rarely seen ; we observed on an average about

one in a mile, in travelling through most parts of the barony

:

except in demesnes, it was said by the farmers that there was
one sheep to about 20 acres. The pigs in this barony, as

well as in the other parts of Ireland which we have visited,

are of a good description. The horses are also useful, and
adapted to the country and the small farms. The car is

still in use here, with the revolving axletree and solid

wheels : there is also a species of carriage quite novel to

me, viz. a sledge, or as it is here called, a sled or slide : it

consists of the shafts of a cart, having nailed to each of
them at the lower end a piece of crooked wood, a yard or
four feet long, to slide upon the ground

; upon these shafts
a basket is placed to carry turf, hay, &c. ; these sledges are
used on the mountain-sides, being lighter to draw up the
steeps of the hills, and less subject to be overturned. They
do not appear to be aware of the convenience so general in
England of what are called shelvings, viz. a simple slight
projecting rail, extended round the cart for the purpose of
carrying a load of hay or straw.

' The ploughs have been much improved ; the old clumsy
wooden plough, with its wooden mould-board, has given
place to the Scotch and iron plough, with a pair, of horses
abreast. Their spades and shovels differ from the English
in having handles five or six feet long, which are certainly
calculated for keeping the body more erect, and for ease
ia their use, and in some cases may be as useful, but the
English spade and shovel are in my opinion calculated for
doing more work in a given time. Although the roads in
every direction were receiving great injury from the accu-
mulation of water and mud upon them, we did not see half
a dozen men employed at them during the ten days we
were residing in and travelling in the barony ; that is, we
did not six times see any man employed upon them. It is

notoriousthat so many poor men are forced to be idle, though
so anxious to get a days work, that they would travel six
or seven miles for it, according to the evidence given at
Armagh. A little labour in opening the sides to allow the
water to run freely off, scraping the mud off, and putting
a few stones into the hollows, saves the great expense
which is very commonly resorted to in covering a road
entirely with broken stones, rendering it almost impassable
for a long time. Many of the roads which are not turn-
pike are in a most neglected and shameful state, but the
farmers say that they cannot adopt any proceedings, and
therefore must submit.

' Very little attempt appears to be made to cultivate the
surface of the bog-lands ; what is done is chiefly by hand-
labour: no horses are used upon mosses or bogs, with
pattens to prevent them sinking, as practised in Lancashire.
Potatoes are all grown on the ridge or lazy-bed method

;

not a single instance occurred where the plough was used.
Wheat is very little grown, which may be in part accounted
for by the distance to any port or water-conveyance : what
is produced is carted to Caledon or Deny, a distance of 30
Irish miles: many parts of the barony and county are well
adapted to its growth under proper cultivation. At
Omagh there is a good market for oats. Very few orchards
are to be found.

• Many of the enclosures are large for the sire of
the farms, and the fences so bad, that they are
obliged to bring all their cattle into the house at night,
often without food, and attend them by day. In more
parts quickset fences have taken the places of whins and
mounds ot earth, but in these cases the tenants have had
to purchase the thorns and plant them, which are not very
dear, say 3s. to 5*. a thousand. It is allowed by all that
the fanners are becoming very poor, and less able to make
any improvement : the situation of the cottier is deplorable,
living, or, more properly, merely possessing an existence,
in poverty, rags, and wretchedness, in dwellings not fit for
a human being, frequently without windows or chimneys,
built of sods or mud, 12 or 14 feet square, imperfectly

covered with rushes or straw, the smoke issuing out of tb*

door and various parts of the roof.'

The Irish acre is equal to 1 acre 2 roods 19 A polo
statute measure ; and the Irish mile to 1 mile 2 furloug* 7
poles.

The cultivation of potatoes has increased. There t» do

permanent grass-land. The butter of the district ii •(

second quality, but it has improved considerably of )m>

years. Very little cheese is made.
The con-acre system is by no means so general in 'h.<

county as in many parts of Ireland : in a great number
parishes it is quite unknown.
Farm servants, unmarried and living in their msjtr:V

houses, receive, according to their skill, from 51. to"'. *

year besides their living. Day-labourers in and about tht

towns are generally without regular employment, and fori,

the most destitute class. Cottier labourers are the mo:
numerous class. These give the first four days' labour .n>-

of every week throughout the year to a farmer, for whica

they receive from the farmer the following payment :—thrr

food on the days when they work for him ; a cabin aa,

from 15 to 20 perches of manured land for potatoes : u
much land as will be sufficient for sowing two pecks o.

flax ; and permission to cut as much turf as two men car

cut with spades in a day, which turf is brought horot for

them by the farmer. In some cases they get a little ground,

perhaps half a rood, for oats : the remaining two day* of

the week are considered necessary for the cultivation i*

their own little crop, out of the proceeds of which thrj

have to clothe themselves and their families, to feed thaw

families all the year round, and themselves three days cn:

of every seven. This difficult task they are enabled to

Serform chiefly by the industry of their families in U*
ressing and sale of their flax and by rearing a pig. Wbrs

a cottier is old, and unable to work as the farmer widta.

he must go out and beg, unless he has a family able u
maintain him. If sick and unable to work, his crop >

seized, and perhaps sold ; or if, by the kindness of ibe

fanner, his crop is left, he has to make up the lost tim* U
additional labour when restored to health. Some cottjrr*

get the privilege of keeping a cow on the farmer's land

for which they pay 4/. 4s. a year, wliich is generally pui
in money.
Employment is scarce : day-labourers seldom get mort

than half work through the year, and many do not c*-'

even that : a labourer gets in summer fid. per day and h:>

diet ; in winter, when employment is very scarce, Srf. p*r

day and diet : a boy under sixteen may earn about I/. li>

in the half-year as servant to a farmer. A cottier's v\t<

may earn \^d. a day by spinning, at the utmost : children

in general get no employment till they are twelve or four-

teen years of age. The food of the labouring class cons^i
chiefly of potatoes, and part of the year of oatmeal. Ton-
cabins, which have been described already, are wretched);
furnished ; their clothing also is wretched. Turf is th>-

common fuel, and is abundant and cheap ; yet, amidst a)

their privations, they are, on the whole, a peaceable weli-

conducted people.
Divisions, Towns, Q-c.—The county is divided into four

baronies, as follows :

—

Sltua- Laud.
Baronies, tioti. a. b. p.

Clogher S. 97.271 2 11
Duugaonon K. 215,452 1 '.~J

Strabue N. 238.236 1 20

Are*.

Water. TotaT. tkm a
A. K. P. a. a. r. ISj:

»7 3 32 9? 569 2 3 3t'6J>
28,104 0 5 2U.561 1 27

1.155 0 18 *H.«7* 3 T

9.233 2 23 240,490 0 3 71*3

31.795 3 £S 806,293 3 0

The county contains the assize-town of Omagh. lh<

borough of Dungannon, the ex-boroughs of Straban*.
Augher, and Clogher [Clogher, Bishopric or], disfrar
chised at the Union ; the market-towns of Aughnarloi

,

Ballvgawley, Beregh or Beragh, Caledon, Castledcrr.
Cookstown, Drumquin, Fintona, Moy, Newtown-Stewart.
Stewarts-town, and Trellick ; and the post (but not market
towns of Coal-island, Dunamanagh, and Five-mile-town.
Omagh is in the parish of Drumragh, in the baron \ of

Omagh. It is thought to have owed its origin to an abW
founded near the close of the eighth century. It is «.
the south bank of the Camowen, immediately below tfer

junction of the Dnimragh ; and consists of one principal
street, nearly parallel to the course of the river, and one
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or two smaller streets branching from it. The streets are
paved, but not lighted. There were, in 1831, 297 inhabited
houses, with 371 families, and a population of 2211 : the
houses are mostly of respectable appearance, and slated.

The parish church of Drumragh, a large and handsome
building, with tower and spire, is in the town ; and there
are a Roman Catholic chapel, two Presbyterian meeting-
houses, and one Methodist ; a handsome court-house for the
assizes, a county gaol, barracks for the military and for the
police, the latter just over the bridge, in Cappagh parish

;

a county infirmary, a fever hospital, a dispensary, a savings-
bank, and a news-room. The town has not much trade :

there is an extensive brewery in Cappagh parish, just

across the river. There is a well-supplied market on Sa-
turday, but the corn-market is* inconsiderable, except
for oats. Brown linens are sold on alternate Saturdays,
and there are ten fairs in the year.

Dungannon is in Drumglass parish, in the barony ofDun-
gannon, 97 miles from Dublin, on the branch mail-road from
Newry to Coleraine. It was antiently one of the chief-

seats of the Hy Nial or O'Neill family, and suffered con-
siderably in the early hostilities between the native Irish

and the English of the Pale, as well as in the great rebellion
of 1641 and the war of the Revolution. The" town consists

of four principal and some smaller streets, and had, in 1831,
569 inhabited houses, with 708 families, forming a popula-
tion of 3515. The town is lighted with gas, and has many
good houses both in and round it. It has a castle, rebuilt

after the Restoration ; the parish church of Drumglass, a
handsome building, with a lofty octagonal spire ; a Roman
Catholic chapel, two meeting-houses for Presbyterians and
one for Methodists, and a court-house and bridewell. The
principal trade of the town is the manufacture and bleach-
ing of linen ; in the immediate neighbourhood are several

limestone-quarries, some potteries, iron-works, lime-works,

and flour-mills, a large distillery, and a brewery ; and at

Drumglass, only a mile distant, are collieries. Dungannon
was incorporated by charter of James I., a.d. 1612 ; but
the corporation has been dissolved by the late Irish Mu-
nicipal Reform Act. It sends one member to Parliament.
Dungannon has a well-endowed royal college or school,

with (in 1834) nearly 80 boys ; the school-buildings, which
cost 4626/., were erected a.d. 1786, by order of primate
Robinson of Armagh, who gave the ground and 2000/. to-

wards the expenses. Near the town is Northland House,
the residence of Lord Ranfurly.

Strabane, in the barony of Strabane, 18 miles north-
north-west of Omagh, on the Londonderry road, consists of
a number of streets irregularly built on the north-east or
right bank of the Mourne, a little above the junction of
the Finn. A bridge over the Mourne connects the town
with a smaller part or suburb of the town on the opposite

bank of the river, and another bridge, a mile distant, over
the same river (which here, below the junction of the
Finn, is called the Foyle), connects it with the town of
Lifford in the county ot Donegal. The houses, which are

generally well-built, and many ofthem handsome, amounted
in 1831 to 775, inhabited by 871 families; the population

was 4700. The parish church of Camus parish (in which
part of the town stands) is in Strabane ; and there are two
Roman Catholic chapels, one of them in the suburb be-

yond the river, and one meeting-house, if not more, for

Presbyterians or Methodists, and a court-house and bride-

well. Corn (for which Strabane has the most important

market in the county), salt beef and pork, butter, eggs,

and poultry, are exported ; and timber, staves, iron, gro-

ceries, and general merchandise imported. There is a con-
siderable brewery, and on the Foyle, below the town, is an
important salmon fishery. Trade is facilitated by the Stra-

bane canal, the basin of which is adjacent to the town, and
has good wharfs and quays, with warehouses and store-

houses for grain. Strabane was incorporated by charter of

James I. : the corporation has been dissolved by the late

Irish Municipal Reform Act.
Augher is in the barony of Clogher, about 16 miles

south-south-east of Omagh, and about two miles north-

east of the town of Clogher. It stands on the south side

of the river Blackwater, and consists of one small street

avid a group of houses detached from the street. Near the

town are the remains of an old castle. There is a market-

house, in which divine service is performed every Sunday.

The town was incorporated by James I., but the corpora-

tion baa gone into disuse, fbe population of the town
P. C, No. 1610.

and immediate vicinity was, in 1831, 832, chiefly Pro-
testants.

Aughnacloy, in the barony of Dungannon, and Bally-
gawley, in that of Clogher, are both on the Dublin and
Londonderry mail-road. Aughnacloy is 20 miles S. E.
from Omagh, and Ballygawley 16 miles. Aughnacloy
(population in 1831, 1742) consists of one principal street
along the mail-road, and of some smaller streets. It con-
tains some good houses, the parish church- of Carrenteel,
a Roman Catholic chapel, a Presbyterian meeting-house,
and a convenient market-house. The market is on Wed-
nesday, and there is a monthly fair for live stock.
Ballygawley (population in 1831,972) consists of one prin-
cipal street along the mail-road, and has some large and
well-built houses, the parish church, and a Presbyterian
meeting-house. A small manufacture of gloves is carried

on, and there are a brewery and a distillery. The market
is on Friday, and in it every fortnight there is a consider-
able sale of linen. There is a monthly fair for live-stock.

Caledon is in the barony of Dungannon, between Armagh
and Aughnacloy, on the left bank of the Blackwater, and
at the south-eastern extremity of the county. It consists

of one main street, and had in 1831 a population of 1079.
The parish church of Aughaloo is in the town, and there
are a Roman Catholic chapel and a Methodist meeting-
house ; near the town is Caledon House and demesne, the
residence of the earl of Caledon. There is a large flour-

mil), and round the town are a number of limestone-quar-

ries. Caledon was antiently called Aghaloo or Aughaloo,
and at a later period Kennard, which name is still fre-

quently used by old people. Castlederg, or Derg-bridge, is

in the barony of Omagh, on the north or left bank of the
Derg, over which is a handsome stone bridge of four arches.

West of the town are the ruins of an old castle, built before
a.d. 1619, by Sir John Davis, attorney-general for Ireland.

Population in 1831, 575. Cookstown, in Dungannon barony,
consists ofone street-above amile long, on the mail-road from
Newry to Coleraine. It had in 1831 a population of 2883.

Many of the houses are large, built of stone and slated.

The parish church of Derryloran is in the town, and in or
near the town are several meeting-houses and a large

Roman Catholic chapel. There are two weekly markets,

one on Tuesday for corn, and one on Saturday for linen-

cloth and yarn, flax, live-stock and provisions, and a
monthly fair for farming-stock. Near the town are a
bleach-mill and a number of limestone or freestone quar-

ries. Fintona, in the barony of Clogher, on a feeder of

the Drumragh, nine miles S. by W. of Omagh, consists

of one main street, with some well-built houses. The popu-
lation in 1831 was 1714. Unbleached linens are woven
and sold in considerable quantity in the market, which is

held on Friday. The parish church is in the town : the

Roman Catholic chapel is at some distance from it. Moy
is in the barony of Dungannon, on the Newry and Cole-

raine mail-road, just where it enters the county, on the

banks of the Blackwater, over which is a bridge communi-
cating with the town of Charlemont in Armagh. Moy
had in 1831 a population of 902. It consists of a principal

street, expanding in one part into a square or market-place,

and of one or two smaller streets branching from the

market-place ; and contains the parish church, a Roman
Catholic chapel, several Dissenting meeting-houses, and a
commodious market-house. Considerable trade is carried

on in coal, com, timber, salt, iron, and slate, by means of

the navigation of the Blackwater: there is a well-provided

market on Friday, and a monthly fair for live-stock, espe-

cially for horses. Some linen is woven, and round the

town are some bleach-greens, and potteries for coarse ware.

Newtown-Stewart is in the barony of Strabane, on the left

bank of the Strule (over which there is a bridge), 10 miles

from Omagh, on the mail-road to Londonderry, and con-

sists of several streets irregularly laid out, but well- paved

:

it had in 1831 a population of 1737. The houses are for

the most part neat and well-built ; and the town contains

the parish church of Ardstraw, a Roman Catholic chapel,

several Presbyterian or other dissenting meeting-houses,

and the ruins of an antient castle. There is a market on

Monday for agricultural produce and unbleached linen,

and a monthly cattle-fair for live-stock. Stewartstown is

in the barony of Dungannon, between Dungannon and

Cookstown, and consists of a large market-place, and three

streets meeting in it : it had in 1831 a population of 1010.

Some linens and mixed fabrics of linen and cotton (called

Vol. XXV.—3 O
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unions) are made ; in the neighbourhood are several lime-

stone-quarries, and considerable trade is carried on in the

town, which is the mart of the surrounding district.

Stewartstown contains a number of well-built houses of

stone, slated, the parish church of Donaghenry, a Roman
Catholic chapel, two Presbyterian meeting-houses, a

school-house, and a market-house. The other market-

towns are too small to require notice.

Of the post (not market) towns, Coal-island, in the ba-

rony of Dungannon, is the only one that calls for notice.

It is three or four miles north-east of Dungannon, in the

centre of the coal-field, and consists of a number of houses,

generally of stone and slated, grouped near the basin in

which the canal from the Blackwater terminates. Coal-

island is surrounded by coal, gravel, sand, and clay

pits; and in or near it are several potteries, bleach-mills,

flour-mills, a manufactory of fire-bricks and crucibles,

and two manufactories for spades and edge-tools ; be-

sides warehouses, granaries, and yards round the canal

basin.

Divisions for Ecclesiastical and Legal Purposes.—This

county contains the whole or part of 43 parishes, to which
may be added 5 ecclesiastical districts, attached to

churches or chapels, and making 48 ecclesiastical cures

;

of which 41 are rectories or vicarages, and the remaining

7 perpetual curacies. Of the 48 cures, 26, including
all those in the barony of Dungannon, where the parishes

are most numerous, and one or more in each of the other

baronies, are in the diocese of Armagh; 16, including
nearly all those in the barony of Strabane and above half

of those in the barony of Omagh, are in the diocese of

Derry ; and 6, in the baronies of Clogher and Omagh,
are in the diocese of Clogher : all these dioceses are in

the ecclesiastical province of Armagh.
There were in the 48 parishes or ecclesiastical districts

(including those parts of parishes which are in adjoining
oounties) in 1834, 53 churches or other places of worship
of the establishment, besides school-houses or other places
in which service was performed : there were at the same
time 66 Roman Catholic chapels, besides several altars in

the open air at which service was performed ; and 63
meeting-houses for Presbyterians, and 26 for other Pro-
testants (almost entirely for Wesleyan Methodists), besides
school-houses and rooms in private houses, in which meet-
ings for worship were held. {First Report of Commis-
sioners of Public Instruction, Parliamentary Papers for
1835, vol. xxxiii.)

The number ol day and Sunday schools, and of scholars
on the books of the day-schools in these parishes, as far as
returns could be obtained, was in 1834 as follows :

—

Schools. Scholars on
. * the books of

Day. Sunday. Total. Day-schools.
212 77 289 13.448
K3 Sis S53 11.180
ISO 34 154 7.064

605 103 693 31,69*

(Second Report of the Commissioners of Public Instruc-
tion-, Parliamentary Papersfor 1835, vol. xxxiv.)
Tyrone is in the north-western circuit ; the assizes are

held at Omagh. Quarter-sessions for the baronies of
Oraagh and Strabane are held at the towns of Omagh and
Strabane alternately : those for the baronies of Clogher
and Dungannon are held at the towns of Clogher and
Dungannon alternately. The county gaol is at Omagh.
. The county constabulary force on the 1st January, 1841,
consisted of 1 county-inspector (second-rate) ; 5 sub-in-
spectors (2 first-rale, 2 second-rate, 1 third-rate) ; 5 head-
constables (second-rate) ; 24 constables ; and 122 sub-con-
stables (107 first-rat*, 15 second-rate), with 7 horses. The
total expense for the year 1840 was 7714/. 4s. 44rf.

The county is included in the district of the Londonderry
lunatic asylum. The county infirmary is at Omagh: there
are fever-hospitals at Omagh and Strabane ; and dispen-
saries at Ardstraw, Ballygawley, Bcnburb (between Moy
and Caledon), Coagh (not far from Cookstown), Cooks-
town, Dromore, Drumquin, Dunnamanagh (not far from
Strabane), Dungannon, Fintona, Gortin, Newtown Stew-
art, Omagh, Pomeroy (between Dungannon and Omagh),
Same, Stewartstown, Strabane, Termonmaguirk, and Tril-
lick. There is a dispensary for Clogher and Augher, and
one for Castlederg and Killeter, but their locality is not
given.

In 26 Parishes in tho Diocese of Armagh
16 „ Derry .

6 „ „ Clogher

The grand-jury presentments for 1840 amounted in

48,312/. 14*. 8}ti., thus distributed :—
New roads, bridges, Sec. . . . £8,824 7 C

Repairing roads, bridges, &c. . . 17,530 16 2i
Erection or repair of court or sessions houses 162 I 1

1

Erection or repair of gaols, &c. , . 50 O 0
All other prison expenses . . . 1/134 10 £s:

Salaries ...... 715 4 7j

Police 3,965 18 ^
Salaries of county officers, not included above 4,170 18 'J

Public charities ..... 3,(551 6 7
Repayment of advance to government . 5,115 7 0)
Miscellaneous ..... 2,686 2 In,

£48312 H S
Before the Union this county sent ten members to ti-

Irish parliament, two for the county itself and two each for

the boroughs of Dungannon, Strabane, Augher, at J

Clogher. It now sends three members to the imptr—
parliament, namely, two for the county, elected at Ouwr.li

and one for the borough of Dungannon. The county Ivai

in 1834-5, 1250 electors; in 1839-40, 3594: Dungann.t
had, in 1834-5, 197 electors ; in 1839-10, 332.

History and Antiquities.—This county seems to have bfts
included in the territory of the Darnii, a nation uientiom i

by Ptolemy. At a subsequent period, parts of it win
known by the names of Hy-Briun and Hy-Fiachna ihr

latter being the country about the river Derg) ; ami ;s/

whole appears to have been called Kinel Eoguin, or Tir-otc.

modernized Tyrone. It was in the northern Hy-Nivlha > *x

country of the O'Neills), which comprehended also a Ur,t

part (if not the whole) of Donegal.
About a.d. 1177 the county was invailed by John u;

Courcy, one of the Anglo-Norman invaders ; but appears
to have remained in the hands of the O'Neills of Tir-or--.

who were among the most powerful of the native chief-

tains. In the reign of Henry VIII. (a.i>. 1542), Hues
O'Neill was created earl of Tyrone, with remainder to hit

illegitimate son Matthew, who was made lord of DungaD-
non. The earl, having formed a plan for revolting agains
the government, and for Matthew's exclusion, was, throuo
the information of the latter, seized by Sir James Croft*,

lord-deputy, and detained in prison in Dublin. Hi* k-o,

Shane or John O'Neill, assembling some troop*, part)/
Scottish adventurers, defeated the forces of the losu-

deputy and of his brother Matthew, whom be afterwards
assassinated : he then invaded the territory of Ttr-Connr-L'
(now the county of Donegal), where he suffered a set-tit

defeat, but contrived to maintain himself in his own dis-

trict of Tyrone, of which, on the death of his father, l»

assumed the title of earl. He was assassinated (a.d. 1oo7
by a Scottish captain, in whose encampment he had taito
refuge from the attack of Sir Henry Sidney, lord depui)

.

In the rebellion of Hugh O'Neill, earl of Tyrone, ana toe

of Matthew of Dungannon (a.d. 1595 and following yean '.

Dungannon Castle, where he resided, was burnt by him oa
the advance of the lord-deputy Sir William Russell. Ic
1597 the royal forces under Sir Henry Bagnal were entarrW
defeated at Benburb, on the banks of the Blackwater. oi;

the border of the county. In a.d. 1601 O'Neill, pressrj
by the lord-deputy Mountjoy, was compelled again to burn
Dungannon, and the erection of forts on the banks of the
river Blackwater and on the shore of Lough Neagh com-
pelled him to submit.
Tyrone had been formed into a county before this rebel-

lion (a.d. 1584) ; but the first sheriff was not appointed
until after its close (a.d. 1603). It was comprehended ia
the great settlement made in Ulster in the following Tears
[Ulster], and was, in great part, parcelled out anion*:
' undertakers ' (i.e. persons who undertook to form settle-
ments or colonies), partly Scotch and partly English.

In the great rebellion of 1641 Dungannon Fort was seized
by Sir Phelim O'Neill, and the whole county fell into the
hands of the insurgents, except the forts of Augher aad
Castlederg, the garrisons of which repelled the attack-
In 1646 the Scots and English under Monroe were defeated
by the Irish insurgents at Benburb, with the loss of above
3000 men : this victory restored to the insurgents a predo
minance in Ulster, which however they finally lost on Uie
arrival and success of Cromwell in 1649. In the revolu-
tionary war, the army of James, after raising the siege ot
Londonderry, retired to Strabane in this county.
{Ordnanct Survey of Tyrone; Lewis's Topographicai
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Diclionartf of Ireland ; Moore's and Leland's Histories of
Ireland; Ware's History and Antiquities of Ireland ; Par-
liamentary Papers.)
TYRRELL, JAMES, was the eldest of the four sous of

Sir Timothy Tyrrell, of Shotover, near Oxford, by Eliza-

beth, only child of archbishop Usher; and was born in

Great Queen-street, London, in May, 1642. After an ele-

mentary education in the free school of Camberwcll, he

Has, in 10;">7, admitted a gentleman-commoner of Queen's
College, Oxford, where he resided three years, and then

entered himself of the Inner Temple. He took his degree
' M.A. in September, 1663, and about two years after was
lied to the bar. He did not however follow the pro-

lion of the law, but employed a life of leisure in his-

rical inquiries and the composition of his various works,
iiding at first on his estate at Oakley, near Brill, in Buek-

nghamshire, and afterwards at Shotover, for the sake of

easier access to the Oxford libraries. He died in 1718,

leaving by his wife Marv, daughter and heiress of Sir

.Michael Hutchinson, of Hadbury in Worcestershire, one
n, lieutenant-general James Tyrrell, who was governor
"rravesend and Tilbury Fort, and afterwards of Berwick
Holy Island, and sat in parliament for Boroughbridge
1722 till his death in August, 1742, at the age of OS.

rell's first appearance in print was in a dedication to

arles II. of a posthumous work of his grandfather areh-

liop Usher, entitled 'The Power communicated by God
the Prince, and the Obedience required of the Subject,"

lich had been drawn up, at the commencement of the
vil war, by command of Charles I., and was now, in the

beginning of the year 1GC1, published in quarto, by Dr.

Sanderson, bishop of Lincoln. His next performance was
an answer to Sir Robert Filmer's speculations upon go-

vernment, in an octavo volume, printed at London in 1081,

Under the title of ' Patriarcha non Monarcha ; or the Pa-
triarch Unmonarched,' &c. This was followed by a de-

fence of the conduct and character of Usher, published iu

1680, at the end of Dr. Pair's life of the archbishop, as ' An
Appendix to the Life of the Lord Primate Usher, contain-

ing a Vindication of his Opinions and Actions in reference

to the Doctrine and Discipline of the Church of England,
and his conformity thereunto, from the aspersions of Peter

Heylin, D.D., in nis pamphlet called Respondet Petrus.'

Tyrrell, who with all the other deputy lieutenants and jus-

tices of peace of his county, had been struck out of the

commission by James II. for refusing to dispense with the

Test Act and other penal laws affecting the Roman Ca-
tholics, warmly hailed the Revolution ; and, after the esta-

blishment of the new government, he came forth as a

champion of that change in a series of ' Political Dia-

logues,' nine of which were published in quarto in 1692,

a tenth in 1693, three more in 1694, another in 1695 ; and
which were afterwards collected, and republished, in a folio

volume, in 1718, and again in 1727, under the title of ' Bib-

Hotheca Politica ; or an Enquiry into the Antieut Consti-

tution of the English Government, with respect to the

just Extent of the" Regal Power and the Rights and Liber-

ties of the Subject,' &c. In 1692 also he published anony-

mously, in octavo, ' A Brief Disquisition of the Law of Na-
ture, according to the Principles and Method laid down in

the Reverend Dr. Cumberland's (now Lord Bishop of

Peterborough) Latin Treatise on that Subject.' It is

mainly a translation and compendium of Bishop Cumber-
land's work 'De Legibus Naturae,' not however without

additional illustrations and other mutter, and many changes

in the arrangement and mode of exposition. But Tyrrell's

great work is his 'General History of England, both Eccle-

siastical and Civil,' in 3 vols, folio (commonly bound in

five parts), Lond. 1700-1704. As expressed on the title-

page, this history was intended to be brought down ' from

the earliest accounts of time to the reign of. .. .king Wil-

liam III ;' but only a part of that design was accomplished

:

the first volume coming down to the Norman Conquest

;

the second, Part 1, to the accession of John ; Part 2, to that

of Edward I. ; the third, Part 1, to the accession of Ed-

ward II. ; Part 2, to the end of the reign of Richard II.

It is asserted by Heurne, in his preface to Thomas de Elm-

ham (!8vo., Oxford, 1727), that a further portion of the

work had been prepared for the press ; but it has never

appeared. Tyrrell's history, which has now become scarce,

is valuable as being founded throughout upon the original

iclers, of whose accounts indeed it is in great part a
'

i ; but it is rather an undigested accumu-

467 TYR
lation of materials than an historical narrative with even
the humblest pretensions to an artistic character. Besides
the narrative, there are many prefaces, introductions, ap-
pendices, &c, occupied with the investigation of particular
points, or the defence of the author's favourite notions, the
most remarkable of which are, that the Norman Conquest
made scarcely any alteration in the original Dr Saxon
frame of the government, and that the representation of the
commons in parliament in particular has been uninterrupted
since the Saxon times. The vindication of these opinions
is also the object of several of his ' Political Dialogues.'
TYRRHE'NI. [Etruria.]
TYRTAEUS (Tuprnloc), the second great elegiac poet

among the antient Greeks. His age is determined by the
fact that he assisted the Spartans in their second Messe-
nian War, which is placed bv Pausanias between the years
B.C. 683 and 668, while others place its commencement
about the year B.C. 660, and even later. The birth-place
ofTyrtaeus is differently stated: Suidas calls him a Milesian
or a Laconian : he of course became a Laconian after receiv-
ing the Spartan franchise ; and the circumstance that alter

he was made a Spartan citizen he spoke in his poems of
himself as such, and of his Spartan ancestors, led Strabo to
think that Tyrtaeus was originally a Dorian of Erineos near
Mount Pindus, from whence some centuries before a portion
of the Dorians had- immigrated into Peloponnesus. That he
was actually residing in Attica, either at Aphidnae or at

Athens, just before lie went to Sparta, is attested by the
general consent of antiquity. The common story about his

going to Sparta, as related by Pausanias and others, runs
thus. When the second Messenian War broke out, the
Spartans, not knowing how to act, consulted the oracle of
Delphi. The god commanded them to avail themselves of
the advise of an Athenian, and an embassy was accordingly
sent to Athens to ask for a man who was to be their ad-
viser. The Athenians w ere unw illing to assist the Sp
in extending their dominion in Peloponnesus, and ye.
wishing to disobey the command ol Apollo, they sent

Sparta Tyrtaeus, a schoolmaster who was lame iu one foot

and had never shown any signs of talent. The story about
his lameness may be questioned, but that his mental powers
were anything but weak is sufficiently clear from the
effects which his poetry is said to have produced at Sparta,

and the remains which are still extant. The elegy, which
had recently been introduced in Greece by Callinus of
Miletus, was the means by which Tyrtaeus inspired the

Spartans with courage and confidence, and by which he
led them to their victories over the Messenians.
On his arrival in Sparta he recited his warlike anapaestic

elegies to the magistrates and to as many of the people as

he could gather around him, and he exhorted them in the

most animating strains to fight bravely against their ene-
mies. The number of such stirring war-songs (viroOqxai, or

iiKoQrisat It l\e-)tia(), which being sung to the accompani-
ment of the flute made a deep and lasting impression upon
the Spartans, appeals to have been very great. But the

mission which Tyrtaeus had to fulfil was not only to breathe

a new warlike spirit into the Spartans, but also to settle

their internal dissensions ; for those Spartans who had lost

their lands in Messenia were discontented, and demanded a

new division of land. For this purpose he composed the

most celebrated of his elegies, called ' Eunomia' {l&bvopia ;

Suidas calls it a iroXern'a), that is, * good government.'

Some fragments of it are still extant, and enable us to form

some idea of the whole composition. A third class of

elegies were march-songs, which the Greeks called ^iAij

jroXf/AKTrnpia, Ipflarijpia, froxXia, tjri; avairaiora, or Trporpex-

tiko. All the poems of Tyrtaeus had an extraordinary in-

fluence upon his hearers, but the most popular among
them appear to have been his war-songs, for they con-

tinued for centuries after to be sung, not only at Sparta,

but among the Dorians generally before they went out to

battle. There are extant three entire poems of this kind,

but it is a matter of great doubt whether they me not much
mutilated and interpolated. All the works of Tyrtaeus

were in later times collected and divided into five books.

Tyrtaeus had the good fortune to live to see the fruits of

his wise advice—the reduction of the Messenians to the

condition of Helots (Paus., iv., 14, 3) ; and the account*

which we now have of the second Messenian War are pro-

bably derived in a great measure from his poems. The

first collection of the remains of Tyrtaeus that appeared in

print is that of S. Gelenius and M. Aurigallus, which also

30 2

Digitized byGoogle



1' Y R 468 T Y S

contains the works of Callimachus, Basel, 1532, 4to. The
edition of C. A. Klotz (' Tyrtaei Opera quae supersunt

omnia,' Sec., with a commentary and a German translation,

Leipzig, 1767, 8vo.) is not worth much. The best editions

in which the poems of Tyrtaeus are printed, together with
those of Callinus, are those of J. V. Franke (' Callinus, sive

Quaestio de Origine Carminis Elegiaci : accedunt Tyrtaei
ReliquitB,' &c, Altona, 1816, 8vo.), and N. Bach ('Callini

Ephesii, Tyrtaei Aphidnaei, Asii Samii Carminum quae
supersunt,' Leipzig, 1831, 8vo). They are also contained
in several collections of Greek poets.

(Thiersch, in the Acta Philol. Monac. of 1826, vol. iii.,

p. 587, &c. ; and in general, Miiller, Hist, of the Lit. of
Antient Greece, i., p. 110, &c. ; Bode, Geschichte der Lyri-
schen Dichtkunst der Hellenen, i., p. 211, &c.)
There are many versions of Tyrtaeus. The Elegies of

Tyrtaeus were translated into English verse by R. Polwhele,
1786, 4to. ; 1792, 8vo. ; and the War Elegies (lour) were imi-
tated by J. Pye, 1795, 8vo.

TYRUS (-ftt. •)>{, in Aramaean mB, Tipoc), a city on
T \

the coast of Phoenicia, 200 stadia, according to Strabo,
24 miles, according to the Antonine Itinerary, south of
Sidon. It is called in the Old Testament the ' daughter
of Sidon,' and Justin states that it was a colony of Sidon.
In process of time however Tyre exceeded the mother city
in importance, and came to be the chief city of Phoenicia.
[Sidon.] In the time of David and Solomon it was a very
great commercial emporium, and was governed by a king
(Hiram), who maintained friendly relations with those
princes, and assisted Solomon in building the temple and
his palaces, and in- his naval expeditions. [Ophir.] About
half a century later Ahab married Jezebel, the daughter of
the king of Tyre and Sidon (1 Kings, xvi. 31 ; Joseph.,
Apion, i. 18 ; Antiq., viii. 13, 1). There seems to have been
a constant commercial intercourse between the Tyrians
and the Israelites. Tyre is repeatedly mentioned by the
Hebrew prophets, who speak of its strength, wealth,
beauty, and its flourishing commerce, and threaten it with
destruction for its pride. Respecting 'the commerce and
colonies of Tyre, see Carthage ; Phoenicia ; Tarshish.
The original site of Tyre was on the mainland, but at

some unknown period (probably before the time of Solo-
mon ; Joseph., Antiq., viii. 2, 7) another city of the same
name was built on a narrow island, about a mile in length,
parallel to the shore, and nearly half a mile distant from
it, and not quite four miles from the antient city. The
latter was distinguished by the name of Old Tyre (ij xdXat
Tipoc, TlaKairvpoc, Vetus Tyrus), which it already bore in
the time of Shalmaneser, the Assyrian conqueror, who
took it : he also blockaded the insular city for five years,
but was at last compelled to raise the siege (about b.c,
720-715). The insular city, which from its position soon
eclipsed Old Tyre, was again besieged by Nebuchadnezzar
for thirteen years. We are not told whether he took it,

but certainly the prosperity of the city received a severe
blow. It was taken, after a siege of seven months, by
Alexander the Great (b.c. 332), who, in order to attack the
city by land as well as by sea, connected the island with
the mainland by a mole, which was formed chiefly out of
the materials of Old Tyre, which was razed to the ground
for the purpose. After the death of Alexander, Tyre came
under the power of the Seleucidae, and subsequently under
that of the Romans. It was still a strong fortress, and (in
the time of Strabo) a flourishing port. Sept. Severus sent
thither a Roman colony, as his medals show. It after-
wards became the seat of a Christian bishopric, and was,
in the time of Jerome, the most beautiful city of Phoenicia.
•Ouring the Crusades it suffered several sieges, and re-
mained in the hands of the Christians much longer than
any other city of Phoenicia. Its fortifications were almost

y?nage
yed m 111086 wa™' md now A is on]y a ««nall

The island on which it stands has been a peninsula ever
since the construction of the mole by Alexander. The
ruins of Tyre (now called Sur) are minutely described byKobinson ( Biblical Researches in Palestine iii V¥> &<• \

TYRWHITT THOMAS, was the"3d* .ofofil
Rev. Dr. Robert Tyrwhitt, the descendant of an antient
Lmcolnahire family, who at the time of the birth of
i

«». in London, 29th March, 1730, was rector of SfJames a, Westminster, and afterwards became a canon
residentiary and prebendary of St. Paul's, archdeacon of

London, and a canon of Windsor. Thomas was first sect

to school at Kensington, whence he removed in 1741 t*

Eton, and he remained there till he was entered of Qneeu i

College, Oxford, in 1747- In 1755 he was elected to i

fellowship of Merton College ; and, having taken ha
degree of M.A. the following year, although be had aho
entered himself of the Middle Temple, he continoed ha
residence at the university till 1762, when, resigning hu
fellowship, he came up to London, and entered upon U*
duties of the office of clerk of the House of Common*, t»

which he was appointed on the resignation of Jereotuh
Dyson, Esq. ; but finding the fatigue too great for hu
health, he relinquished this appointment in 1768, and de-
voted the rest of his life to literary pursuits. Mr. Tyrwfcm.
who was greatly beloved for his amiable character, died si

his house in Welbeck-street on the 15th of August. lJW.
The following is a list of his publications, all of winch

display sound scholarship, extensive reading, and enuneat
taste and critical acumen, or, at the least, great accursrj
and precision, and the most painstaking ana conscieniiotk
industry, where higher qualifications were not called for:—
A poem, entitled ' An Epistle to Florio at Oxford ' (Hr.
EUn> of Christ Church), 4to. Lond. 1749. 'Translation*a
Verse ' of Pope's ' Messiah ' and Philips* ' Splendid Smi-
ling' into Latin, and of the 'Eighth Isthmian Ode' of

Pindar into English, 4to., 1752. ' Observations and Con-
jectures on some Passages in Shakspeare' (anonymous, bd
with the portrait of the author prefixed), 8vo., 1766. 'Pn>-
ceedings and Debates in the House of Commons in 162B
and 1621, from the original MS. in the Library of Quere't
College, Oxford, with an Appendix,' 2 vols. 8vo., dano-
don Press, 1760. « The Manner of Holding Parliament! is

England ; by Henry Elsynge, Cler. Par. ; corrected and
enlarged from the Author's original MS.,' 8vo., 1788.
'Fragmenta Duo Plutarchi ' (from the Harleian MS. 56UT.
anonymous, 8vo., 1773. ' The CanterburyTales of Chaucer.'
with Dissertations, Notes, Glossary, &c., 2 vols. 4to-, Ox-
ford, 1775; also 5 vols. 8vo., 1778; and since severs!
times reprinted. This is in all respects an admirably edited
work. ' Dissertatio de Babrio, Fabularuin Aesopicarum
Scriptore,' 8vo., 1776. 'Poems supposed to have bero
written at Bristol, in the Tenth Century, by Rowley and
others, with a Preface, &c. (in refutation of the aJlejrel
antiquity of the poems),' 8vo., 1778. 'A Vindication of
the Appendix to the Poems called Rowley's,' 8vo., 1779.
An edition, in Greek and Latin, with notes, of the poem
entitled n«pi Ai&wv (On Stones), attributed by some to O-
pheus (but according to Tyrwhitt written in the early part
of the fourth century). ' Conjecture in Strabonem^ ^pri-
vately printed), 1783. An edition of an • Oration of Isaeus
against Menecles,' newly discovered in the Medicean Li-
brary, 1785. He also left materials for a new edition of
Aristotle's ' Poetics,' which were prepared for the press br
the Rev. Thomas Burgess and the Rev. John Randolph
(afterwards bishops of Salisbury and London), and brought
out at the Clarendon Press, in quarto and also in octavo,
in 1794. Tyrwhitt is the author of the best notes in Dr
Musgrave's edition of ' Euripides,' 1778, and of manv of
the most valuable in the variorum editions of Shakspert

.

and he has enriched the 'Transactions' of the Society of
Antiquaries (the ' Archaelogia') with several disquisitions of
distinguished learning and ingenuity. His 4 Dissertation
on Babrius,' after having been republished by himself with
additions at the end of his edition of the Greek poem • On
Stones,* was reprinted at Erlangen in Bavaria; and so
were his * Conjectures upon Strabo,' in 1788, under the su-
perintendence of Th. Ch. Harles. An octavo volume, en-
titled ' Thomas Tyrwhitti Conjecture in ^schylum, Euri-
pidem, et Aristophanem : accedunt Epistols* Diversorum
ad Tyrwhittum,' was brought out at Oxford, from the Cla-
rendon Press, in 1822 ; and it appears from the prefect
that a -small impression of the same matter had many years
before been printed, under the care of Burgess, at Durham.
The letters, which fill from p. 91 to p. 164, are from Valek
naer (in Latin), from Villoison (in French), from Brunei
(in French), from Ruhnken (in Latin), from Sehwenr-
hauser (in Latin and French), and from Ch. Fred. Mat-
thaei of Moscow (in Latin). The editors promise another
volume, to consist of Adversaria collected from Tyrwmtfs
papers

; but this, we believe, has not yet appeared.
TYSON, EDWARD, was born in Somersetshire in 1919.

He studied at Oxford, and received his bachelor's decree
there in 1670, after which he went to Cambridge, wfasre
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he was made doctor of medicine in 1C80. He lived in
London, and was physician to the Bridewell and Bethlem
hospitals, reader of anatomy at Surgeons' Hall, and, for a
time, Gresham professor of medicine. He was one of the
chief contributors to the -early volumes of the Transac-
tions of the Royal Society, of which, as well as of the
College of Physicians, he was a Fellow. He died in 1708.
Tyson was one of the first comparative anatomists of his

time. All his works are distinguished by great accuracy
and depth of research ; they are to this day of unques-
tioned authority in matters of fact ; and they prove that he
thoroughly understood the scientific purpose of compara-
tive anatomy. The chief ofthem arc as follows :—1, ' Pho-
csena, or the Anatomy of a Porpesse dissected at Gresham
College,' London, 1680, 4to. ; 2,

4 Carigueya, seu Marsu-
piale Americanum ; or the Anatomy of an Opossum dis-

sected at Gresham College,' London, 1698, 4to. ; 3, « Orang-
outang, sive Homo Sylvestris; or the Anatomy of a Pyg-
mie, compared with that Of a Monkey, an Ape, and a
Man,' London, 1699, folio. This is Tyson's best and most
valuable work; for though the others are not less accu-
rate, this relates to an animal for the dissection of which
opportunities are exceedingly rare. It was a chimpanzee,
and the later labours of Professors Owen and Vrolik,

though they have added to what Tyson described, have
proved the complete accuracy of nearly all his observa-
tions; an accuracy the more meritorious, because, before
his time, no dissection of the animal had been recorded.
Haller, with full justice, says, ' We have nothing in com-
parative anatomy that can be compared to this work, ex-
cepting the works on insects ;' by which last he probably
means those of Swammerdam. 4, There was published
with the last-mentioned work, ' A Philological Essay con-
cerning the Pygmies, the Cynocephali, the Satyrs, and
Sphinges of the Ancients, wherein it will appear that they
were all either Apes or Monkeys.' 5, Ana to a second
edition of the two preceding was added, ' Vipera Caudi-
sona Americana, or the Anatomy of a Rattle-Snake.'

6, 'Several Anatomical Observations,' London and Ox-
ford, 1680-1705, folio.

Some of these works had before appeared in the ' Philo-

sophical Transactions,' which contain numerous other

papers communicated by Tyson between 1678 and 1704.

The most important among them relate to the renal cap-
sules, the anal glands of the musk-animal and others, the

black excretion of the cuttle-fish, the anatomy of the en-

tozoa and of the Tajassu, and the growth of hair and teeth

in ovarian cysts. Tyson also contributed largely to Samuel
Collins's ' System of Anatomy,' to Ray's ' Synopsis Metho-
dica Quadrupedum,' and to Willughby's ' Historia Piscium.'

(Dictionnaire Historique de la Mcdecine ; Haller, Biblio-

theca Anatomica, t. i., 656.)

TYSSENS, PETER, a celebrated Flemish painter, born
at Antwerp, in 1625. Tyssens, after Rubens and .Vandyck,
was the first Flemish painter of his time, in history and in

portrait. He first practised as an historical painter and was
highly patronised, but finding portrait painting a more pro-
fitable employment, he devoted his time exclusively to that

branch of the art, until, disgusted with some uncandid
criticisms which were passed upon some of them, he gave
up portrait painting, and again applied himself, with in-

creased success, to nistory. There are few cities in Flan-
ders without a specimen of the works of Tyssens, but there
are few of his paintings out of his own country. The As-
sumption of the Virgin, over the great altar of the church
of St. James at Antwerp, is generally considered his mas-
terpiece. His drawing was vigorous and correct, his

colouring good, and his composition very spirited : he en-
riched his pictures by tasteful architectural backgrounds.
In 1661 Tyssens was made director of the Academy of Ant-
werp. He died in 1692.
His two sons, Nicholas and Augustine, were also dis-

tinguished painters in their respective lines. Nicholas
Tyssens wasborn at Antwerp in 1660 ;

spent several years in

Italy, and in 1770 was employed in the service of John
William, the elector-palatine at Dusseldorf, who sent

him to the principal cities of the Netherlands to purchase
pictures for the gallery which he was about to form there.

Tyssens executed his commission to the utmost satisfaction

of the elector, but the pictures which he purchased, with
others of the Dusseldorf gallery, now form part of the col-

lection of the Pinakothek at Munich. Tyssens first painted
armour, implements of war, and trophies : be afterwards

tried flower-painting, but he painted latterly birds, in which
he was very excellent ; and his pictures of this class are
little inferior to those of Boel or Hondekoeter. He visited
London, where he is said to have died in 1719.
Augustine Tyssens was born at Antwerp in 1662, and

was a landscape painter, and executed many clever pictures
in the style of Bcrghem, which he enriched in a similar
way, with ruins, figures, and cattle. In 1691 he was made
director of the Academy of Antwerp. He died in 1722.

(Descamps, La Vie des Peintre* Flamands, Q-c.; Pil-
kington, Dictionary of Painters, ed. 1829.)
TYTLER, WILLIAM, was born at Edinburgh. 12th

October, 1711. His father was Mr. Alexander Tytler,
writer (or attorney) in Edinburgh ; his mother, Jane, daugh-
ter of Mr. William Leslie, merchant in Aberdeen. He
himself, after an education at the high school and Uni-
versity of Edinburgh, was admitted a writer to the signet
in 1742 ; and he practised that branch of the legal pro-
fession till his death, Sept. 12th, 1792. Mr. Tytler, besides
being an accomplished musician, and distinguished for his

taste in all the fine arts, was the author of several literary

works, the chief of which, his ' Inquiry, Historical and
Critical, into the Evidence against Mary Queen of Scots,'

first printed in an 8vo. vol., in 1759, and, after several
editions, extended to 2 vols. 8vo., in 1790, acquired him
considerable reputation. It is a defence of Mary, princi-

pally against Robertson and Hume. His other publications

are :—' A Dissertation on the Marriage of Queen Mary to

the Earl of Botbwell,' in the ' Transactions of the Society
of Antiquaries of Scotland,' vol. i., 4to., 1791 ; ' The Poeti-

cal Remains of James I. of Scotland,' 8vo., Edin., 1783

;

' A Dissertation on Scottish Music,' subjoined to Arnott's
' History of Edinburgh ;' ' Observations on the Vision,' a
poem, first printed in Ramsay's ' Evergreen ;' and an
essay ' On the Fashionable Amusements of Edinburgh
during the last Century,' both published in the Scottish
' Antiquarian Transactions ;' and one paper in the ' Lounger.'
Mr. William Tytler was the father of Alexander F. Tytler,
Lord Woodhouselee.
TYTLER, ALEXANDER FRASER, styled Lord Wood-

houselee, was born at Edinburgh, 15th October. 1747, and
was the eldest son of William Tytler, Esq., of Woodhouse-
lee, in Midlothian, and of Anne Craig, daughter of James
Craig, Esq., of Costerton, in the same county. He attended
the nigh school of his native town from 1755 to 1763,
when he was sent to an academy kept at Kensington, in
Middlesex, by James Elphinstone, the author of many
works on English grammar and pronunciation. Here he
studied drawing, natural history, and Italian, as well as the
classics. Returning home in 1765, he entered the Uni-
versity of Edinburgh with a view of studying for the bar.

He was admitted an advocate in 1770, and in 1776 married
Anne, eldest daughter of William Fraser, Esq., of Balnain,
which property, as well as his paternal estate, he eventu-
ally inherited. His practice, like that of most young ad-
vocates, left him leisure enough for some years ; the first

fruits of which he gave to the world, in 1778, by the publi-
cation of a supplementary (folio) volume to Lord Karnes's
' Dictionary of Decisions,' bringing down the work to that

date. This compilation* was undertaken on the suggestion
of Karnes, who showed the author much friendship, and
aided his labours by his counsel and revision. In 1780
Tytler was conjoined with John Pringle, Esq., who bad
occupied the chair for some years, in the professorship of

universal history and Roman antiquities in the University

of Edinburgh ; and in 1786 he became sole professor, on
the resignation, we believe, of his colleague. This appoint-

ment led to the publication, in 1782, of his « Outlines of a
Course of Lectures,' afterwards expanded into ' Elements
of General History,' 2 vols. 8vo., Edinburgh, 1801, a work
which has been repeatedly reprinted, the latest edition

being that revised and continued to the death of William
IV. by the Rev. Edward Nares, D.D, regiue professor of

modem history in the University of Oxford, in I vol. 8vo.,

Lond., 1840. The lectures, of which this work is an ab-
stract, were left ready for the press by the author, but have
never been published. In 1790 Mr. Tytler was promoted to

the office of judge-admiral of Scotland ; and the same year

he read before the Royal Society of Edinburgh, of which
he had been a member and one of the secretaries since its

institution in 1783, a series of papers, which he soon after

published anonymously, under the title of ' An Essay on
the Principles of Translation.' This performance met with
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a very welcome reception from the public, and has gone
through many editions. A memoir of Dr. John Gregory,
prefixed to a collected edition of his works published by
his son, the late Dr. James Gregory, in 1478 ; four papers

contributed to the Edinburgh periodical publication enti-

tled' the ' Mirror,' in 1779 ; seven contributed to its suc-

cessor, the ' Lounger,' in 1785 ; various essays in the
* Transactions ' of the Edinburgh Royal Society ; a ' Trea-
tise upon Martial Law ;' a new edition of Derham's ' Phy-
sico-Theology,' with notes, &c, and a Life of the author,-

published in 1790 ; and a letter published the same year
at Dublin, under the title of ' Ireland profiting by Example

:

or the Question considered, whether Scotland has gained
or lost by the Union,' are the other principal literary pro-
ductions of this period of his life. In 1802 he was raised

to the bench of the Court of Session, when he took the
title of Lord Woodhouselee, from the property of which he
had come into possession on the death of his father ten
years before. In 1807 he published his last work, ' Me-
moirs of the Life and Writings of Henry Home, Lord
Kames,' 2 vols. 4to., Edinb. This work (of which there is

also an edition in 4 vols. 8vo.) has never excited much
attention. In 1811 Lord Woodhouselee was appointed a
lord of justiciary ; but his health, which had some years
before been broken by a severe illness from which he
never perfectly recovered, soon after this gave way, and
his death took place on the 4th of January, 1813. A
memoir of this respectable writer and excellent man
(from which these facts have been taken) was read by his
friend, the late Rev. Archibald Alison, before the Royal
Society of Edinburgh, on the 3rd of June, 1816, and 6th of
January, 1817, and is printed in the Society's ' Transactions,'
vol. viii., 4to., Edinburgh, 1818, pp. 515-4564.

TZANA. LAKE. [Abyssinia
;
Nile.]

TZETZES, JOANNES, a learned grammarian and poet
of Constantinople, who lived during the latter half of the
twelfth century of our sera. He was a son of Michael
Tzetzes and Eudocia : his father's brother, Joannes Tzetzes,
though himself an unlettered man, was/ond of the society
of the learned. His father was descended from a Basque
or Iberian family, but his mother was of a Greek family.
He had a brother Isaac, with whom Joannes spent the first

years of his life in his father's house, where, as Joannes
says, they were trained in all virtue and piety, and learned
to despise the wealth and honours of the world. The two
brothers were instructed by the ablest teachers of the time,
and were afterwards distinguished by the title of gramma-
rians, which then designated a learned and accomplished
scholar. Further particulars of their lives are not known.
We possess a considerable number of works by Joannes

Tzetzes, consisting of poetical compositions, or rather versi-
fied prose, commentaries on antient Greek authors, and
some minor works of a scientific character. His poetical
works, most of which are written in the so-called political
verse, that is, without any regard to prosody, but in a
metre in which only the syllables are counted, are:

—

1, 'Iliaca' ('iXujKd), which, properly speaking, consists of
three distinct poems, which are called ' Ante-Homerica,'
' Homerica,' and ' Post-Homerica.'. The first contains the
whole cycle of the Trojan story from the birth of
Paris to the tenth year of the siege of Troy, where the
' Iliad ' begins ; the second is a mere abridgment of the
' Iliad ;' and the third contains the events subsequent to
the death of Hector, and an account of the return of the
Greeks from Troy. The whole is, like all the versified pro-
ductions of Joannes Tzetzes, exceedingly dull. Some frag-
ments of this work were first published by F. Morel, who
did not know the author's name, in his ' Iliacum Carmen
Poetae Graeci cuius nomen ignoratur,' and by Dodwell, in
his ' Dissertationes de Veterib. Graec. et Rom. Cyclis,' p.
802. In the year 1770 G. B. von Schirach published, from
an Augsburg MS., nearly the whole of the * Ante-Homerica,'
a portion of the * Homerica,' and Dodwell's fragment of
the ' Post-Homerica.' T. C. Tychsen at last discovered
in a Vienna MS. the complete ' Ante-Homerica' and ' Post-
Homerica,' and communicated his copy of them to Fr.
Jacobs, who, after having also procured a complete copy of
the ' Homerica,* published the first complete edition of this
work at Leipzig, in 1793, 8vo. The best critical edition of
the text, for which a Paris MS. was collated, is that by
Imra. Bekker, Berlin, 1816, 8vo. 2, B<0Xo.- i<rrop«^, more
commonly called 'Chiliades,' or ' Chiliades Variaj-um His-
toriarum. The former is the name which Tzetzes himself

gives to this work ; the latter arose from the circumstance
that the first editor, N. Gerbelius, divided the whole work
into sections of 1000 verses each. Tzetzes himself had
divided it into three tables (Tiva«c), the first of which con-
tained 140 stories, and ended at Chil. iv. 466. Between the
first and second table there is a letter addressed to one
Joannes Lachanes, and the second begins at Chil. iv. 781.
extending to Chil. v. 192, and contains 32 tales. The third,

comprising the remainder df the work, contains 496 narra-

tives. This work, with its numerous mythical and historical

tales, is a storehouse of information, and innumerable thins*

are recorded here which would otherwise be unknown. It

is however highly probable that Tzetzes did not always
derive his information from the original sources, and that

he compiled it from the works of other grammarian* and
scholiasts. The author is exceedingly vain : he is full of ha
own praise and of that of his brother ; he delights in men-
tioning his own name on all occasions, and he treats all other

writers with contempt. The first edition of the * Chiliades'

is that of N. Gerbelius, with a Latin translation by P.
Lacisius, Basel, 1546, fol. The best edition is that by
Kiessling, Leipzig, 1826, 8vo. 3,

4 Carmen Iambicum de
Filiorum Educatione,' or ' On the Education of Children.'

This poem is usually added in the editions of the ' Chiliades.'

4, A fragment ofa poem.called ITipi 'Pri/iaTwv 'AfrWordcrwv,
is printed in Bekker's ' Anecdota,' iii., p. 1090. Several

other versified productions have never been published, but
exist in MS. in various libraries. The most remarkable
among them is a ixoBtais roD 'O/irjpov, consisting of upwards
of 8000 so-called political verses, and giving explanations
of the mythuses which occur in the ' Iliad.'

Joannes Tzetzes wrote commentaries, but only those on
the ' Iliad,' on Hesiod, and on Lycophron have been
printed. Others, as those on Oppian s ' Halieutica,' oo the
canon of Ptolemaeus, as well as his original works • On
Comedy and Comic Poets,' the ' Abridgment of the Rhetoric
of Hermogenes,' a collection of his letters, and other work*,
are still in MS. The only edition of the ' Commentary on
the Iliad ' (' Exegesis in Homeri Iliadem ') is that bV G.
Hermann, who published it with the work of Draco of Stra-

tonicea on metres, Leipzig, 1812, 8vo. The commentary
on Hesiod is printed in the editions of this poet, by Yictc*
Trincavelli, Venice, 1537, 4to., and in that of Daniel Hein-
sius, Leyden, 1603, 4to. The commentary on Lycophron'*.
' Cassandra' is ascribed in the MS. to Isaac Tzetzes, the
brother of Joannes, but Joannes states in two passage*
('Chil.' ix. Hist. 296; Epist. ad Basil. Achridenttm,
printed in Potter's ' Commentary on Lycophron," p. 1 1

1

that he wrote the commentary himself and gave it to bis
brother Isaac. J. C. Mfiller, the last editor, is of opinion
that it is the joint production of the two brothers ; that
Isaac first published it, and that Joannes afterwards made
an improved and enlarged edition. This opinion is strongly
supported' by the condition of the existing MSS., some of
which contain considerably more matter than others, and
display all the vanity and arrogance which are so striking
in the ' Chiliades.' But however this may be, the com-
mentary is a most useful compilation from those of the
Alexandrine grammarians, and contains a vast amount of
mythological and historical information not to be obtained
elsewhere, and without it we should scarcely be able to
understand the obscure poem of Lycophron. It is printed
in several editions of Lycophron, first in that of Basel,
1546, fol., and subsequently in those of Canter, Potter, and
Sebastiani. The last and most correct edition, without the
text of Lycophron, is that by C. G. Mfiller, Leipzig, 181 1,
3 vols. 8vo., with useful notes and indices.

TZETZES. ISAAC. [Tzetzes, Joannes.]

TIGRIS. The northern shore of the Persian Gulf ex-
tends from 48° E. long. (Greenwich) to 50° 9\ nearly in a
straight line from east to west, nowhere falling more than
six geographical miles short of the thirtieth parallel of
north latitude, and nowhere exceeding that parallel by
more than twelve such miles. Along this Hue, between
the point on which Manama tower stands (29* 55' N. laU,
48" 27' E. long.)* and RasTuloop (30° 12' N. lat., 43» l&

• In this paper the portions of many plan* >n otptrwd by simply- mhw
llieir longitude and latitude. The necessity of coudt-uution ha* rendered afeas
n.i_.<.*:.i..t.i _ . ... • t* .... i. . : _ i .l . • . i > . ... _ _ .unavoidable ; but H must be kept in min'l that tlirouirhout the mater pan c/
the basin of the Tljrrii aud Euphrates the latitudes and longitude can unN W
considered as approximative The position of the mouths or the rin-ra tsreftssr
beeu Oxixl by the surrey of the East India Company's onVvrt in 1834-V&
be considered as don-ly approaching to accuracy. The positions on UV 1
and Euphrates, from the sea to Mosul on the former river, and to 1ousts
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of the Euphrates, Tigris,

Jerahi, enter the sea. The manner
of these rivers unite and again di-

it plain north of the Persian Gulf, "has ap-
i render it adviseable, instead of describing each

,
to present them in the light of channels of one

great drainage basin. The watershed of this basin ex-
lends from Has Tuloop nearly north-east to the source of
(lie Jerahi (about 31° 30' N. lat, 50° 30' E. long.) ; thence
in a direction somewhat to the west of north to the sources
of the Kerkhah in Mount Ehvend (about 34° 40' N. lat.,

48" 40* E. long.) ; thence to the source of the Diyalah (about
30° 40' N. lat., 47" 30' E. long.), which joins the Tigris be-

rdad ; thence to the sources of the Lesser Zab (near
lat. and about 45° 30' E. long.), also an affluent of

thence to the eastern source of the Great Zab
' N. lat., 44° E. long.); thence to the source of

ern branch of the Euphrates (about 39° 20' N. lat.,

E. long.); thence in a direction rather to the north
to the sources of the western branch of the Eu-

ates (about 40° N. lat., 41$° E. long.) ; thence in a di-
ction south of east to the sources of the Tokhmah-su

(about 39° N. lat., 36$ E. long.) ; and thence by a line, none
of the points of which have been well ascertained, which
passes to the east of Aleppo and Damascus at an uncertain

nice from the west bank of the Euphrates, to the west
of the Persian Gulf. Looking back upon the waler-
the most important points of which have been here

Seated, it will be seen that the largest diameter of the
'tiage-basin of the Tigris and Euphrates extends from
it 30° N. lat. and 49° E, long, to about 40° N. lat. and
E. long. ; that it is narrowest at its southern and de-

essed extremity, where it only extends from about 48°

long, to 49i° E. long., and broadest near its northern
and elevated extremity, where it extends from about 36^°
E. long, to about 43^° E. long. It must be observed how-
ever that in this outline has been included a portion of a
mountainous district, which, strictly speaking, cannot be
said to belong to the drainage-basin of the Tigris and Eu-
phrates. There is a mountain-group extending from 42°

ft, long, to near 44° E. long., and from near 38° N. lat.

to 39° N. lat., in a central depression of which Lake Van
is situated. The streams which unite to form the greater
Zab and the Eastern Tigris have their sources on the
southern declivity of this grtjup ; the sources of the East-
ern Euphrates are on its northern declivity ; but the great
liody of water collected in the interior of this mountain-
Ztoup has no apparent outlet ; it is a lofty promontory pro-
jecting into the drainage-basin of the Tigris and Euphrates,
!>ut, hydrographically, entirely unconnected with it.

The statistics and political history of this region have
lieen treated under the heads of the Persian and Turkish
empires ; at present it is only their physical and compa-
rative geography that is to be considered.

Within the basin of the Tigris and Euphrates a great

plain extends in a north-east direction from the sea, from 30°

«. lat., to a short way beyond the parallel of Bagdad, or

lo nearly 33J° N. lat. The maximum width of this plain,

about midway between Bagdad and the sea, appears to be
about 150 miles. Overall this space its average elevation

nowhere appears to be more than 200 feet above the level

i sen. To the north-east of this central plain is the

:livity of the high table-land of Persia; to the north-
"">. declivity of the high table-land of Armenia and

nor ; to the south-west the declivity of the great
Syrian desert and the northern districts of Arabia. The
physical geography of the whole region will be most sa-
' actorily described by—First, tracing in succession the

ncipal rivers which furrow the north-west and north-

east sides of the basins, from their sources to their entry
into the plain

;
secondly, indicating, as well as the exist-

ing materials admit, the conformation and appearance of

he Ulter. resulting from the operations of the expedition under Colonel Chesney

,

Mturcuicnts of Lieut*. Murphy uoil Lynch, may be relied upon with

r confidence. The intermediate positions in Mesopotamia, even when
i less trustworthy observers, being c hecked by these, arc entitled

bU degree of confidence. The only other point which can lie re-

iwith equal precisiou is Mount Ararat (a little beyond the ex-

ist point of the l*isin of the Tieris and Kuphntes). Our knovv-

c rest of this region is derived from routes or casual passengers,

» or less isolated astronomical observations, made in hasle and some-
time, by incompetent observers. The Russian military survey extending to

Knrum, and the survey ex'-cuted by Colonel Monteith in Azerbaijan, have af-

funlsd points uf departure with which scleral important routes in the uoith
and east uarl* of the basin have been connected ; but both of these, although
Wspecta.vle operations, ore less lo bo relied upon than thus* or Lieutenant
MunV and nU «

the riverless south-east side
; thirdly, by sketching the

central plain with the river channels which intersect it.

I. The principal rivers which descend the north-west
and north-east sides of the basin are— l.the Euphrates and
its affluents

; 2, the Tigris, and those affluents which join
it before it enters the plain ; 3, the Diyalah and its afflu-

ents
; 4, the Kerkhah and its affluents

; 5, the Katun and
its affluents; C, the Jerahi and its affluents.

The Euphrates.—The main trunk of this river is formed
about two hours above Kebban ?iladen (39° N. lat., 39° E.
long.) by the confluence of two rivers, to both of which
the name Frat is occasionally applied, but which are more
generally known, the eastern as the Murad-chai, the west-
ern as the Kara-su.
The Murad-chai rises on the west side of Ala-lag, near

the north-east termination of the mountain-group men-
tioned above as encircling lake Van. The stream flows
down a mountain ravine nearly six hours due north to
Diyadin (39° 32' N. lat., 43° 40* E. long.) ; at Diyadin it

turns to the north-west, and flows in that direction about
24 miles to Kara-Kilisa. In this part of its course the
Murad-chai has the undulating country at the base of Ala-
tag on its left bank, and a high undulating land which
connects the mountain-range, of which that summit forms
a part, with a chain of hills extending from the north-west
base of the greater Ararat (39' 42' N. lat., 44° 18' E. long.)
westwards along the south bank of the Aras. At Kara-
Kilisa the Murad-chai receives the Sheriyan-su, which rises

in these hills and flows from w est to east ; the united waters
flow to the south-west. From Diyadin to Molla-Suleiman
near the source of the Sheriyan-su is a distance of nearly
40 miles in a straight line : the level land on both sides of
the streams varies in breadth from 6 to 16 miles ; it is

called the plain of Arishkerd. The soil is rich and watered
on the north by numerous streams flowing to the Murad-
chai, which runs in a ravine considerably below the level

of the plain. Nine miles below Diyadin the Murad-
chai, in the month of September, 1838, was 20 or 30 paces
in breadth, and did not reach above a horse's knee. The
height of the plain of Arishkerd is only conjecturally
known ; it cannot be less than 6000 feet above the sea, and
is probably more. From Kara-Kilisa to the junction of
the Char-buhur with the Murad-chai (about 39° N. lat.,

41° 30' E. long.) scarcely anything is known of the course
of the latter. It appears to flow in a general direction of
south-west, having the mountain-range of which Ala-tan,
Sapan-tag (about 10,000 feet), and Nimrud-tag are the
most remarkable summits, stretching parallel to it at a con-
siderable distance on the south-east, and the mountains
south of the Aras and of Erzrum at about an equal distance
to the north-west. The town of Malasgird is situated on
the Murad-chai about 3G miles below Kara-Kilisa ; not far

from Malasgird the Kaleh-su joins the Murad-chai from the
north-west. Near the source of the Kaleh-su is Khinis,
which the natives say is 24 miles from Malasgird. Captain
Glascott's barometrical measurement gives Khinis an eleva-

tion of 568l> feet above the sea; and Mr. Brant was in-

formed at Kara-Kilisa, that from the opposite base of the
low hills bounding the plain of Arishkerd on the south-west
to Khinis was a continuous plain. The Char-buhur rises

near the sources of the Aras in a continuation of the moun-
tain district extending west from Ararat, and flows 36 or 40
miles till it joins the Murad-chai : the rivers meet in a
straight line, the former cominir from the west, the latter

from the east, and the surface of the water at the point of

junction was about 70 yards wide in the month of June,
and, measured by the barometer, it appeared to be 4138
feet above the sea. The united stream turns off at right

angles to the south, through a narrow valley which widens
gradually till it becomes part of the plain of Mush. The
river retains the direction of south for about 10 miles, when
it receives the Kara-su, flowing from the south-west de-

clivity of the Nimrud-tag, and again turns to the west.

The course of the Murad-chai from a few miles below its

junction with the Kara-su to Palu (38° -13' N. Int., 39° 58'

E. lone.), is not much better known than its course between

Kara-Kilisa and the mouth of the Char-buhur. From the

sources of the Kara-su in the Nimrud-tag (about 42°

E. long.) to the western extremity of the plain of Ahshan
(about 39° E. long.) appears to be one continuous valley.

On the north side of this valley is a mountain-range con-

nected with that which extends west from Ararat between

the upper Aras and upper Murad-chai, and which between
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Erzrum and Mush is called Bingol-tag : between Erzingan

and Palu it is called Dujik-tag. The summits of the Bin-

gol-tag retain patches of snow throughout the summer ; the

snow melts entirely from the Dujik-tag in summer, but the

road which crosses it from Palu to Erzrum is blocked up
with snow three months of the year. On the south side of the

valley is a mountain-range, on the opposite or southern

declivity of which are the sources of the Tigris. The direc-

tion of this chain is nearly east and west ; about 30 miles

east of Mush it touches the extremity of the Nimrud-tag
(the direction of which is about south-west to north-east,

and continues onward along the southern shore of lake

Van to near the west shore of lake Urumiyah (about 45°

E. long.). This chain was crossed by Mr. Brant, near

where it abuts upon the Nimrud-tag, between Mush and
Bitlis, at an elevation of at least 5500 feet ; to the west of

Mush, at an elevation of 6799 feet ; and between Arghana
Maden and Kbarput (49£° E. long.), at an elevation of

4864 feet. The mountain-peaks of course exceed in height

the crests of the passes, but none of them appear to retain

snow during the summer. The Murad-chai enters the plain

between these ranges from the north, near its junction with

the Kara-su (41$° E. long.), and flows west between them
till it receives the river of Alishan (39£° E. long.), at which
point it turns to the north-west and flows through a pre-

cipitous ravine to Kebban Maden. The eastern extremity
oi this valley (from the sources of the Kara-su to a ford on
the Murad-chai, a few miles below their junction), and its

western extremity (from Palu to the sources of the river

Alishan), alone are known in detail. Mr. Brant's route

between these points passed along the declivity of the

northern mountains at a considerable distance from the

river. The Murad-chai at its junction with the Kara-su is

about 4000 feet above the level of the sea ; at Palu it is

2820 feet. A few miles below its junction with the Kara-
su it was forded in the month of August, where it is divided
into two channels. The northern channel was only knee-
deep, in the southern the water reached to the horse's

shoulders ; a little earlier in the season it could not have
been forded : where the channels re-united the river was
100 or 120 yards broad ; the current was slow. At Palu
the river in the month 6f July was 100 yards wide and the
current very rapid : there is a ford opposite the town, but
intricate and precarious. Above Palu the stream is nar-

rowed by mountains rising abruptly from its banks in some
places to a breadth of 33 yards. Between Mush and Palu
the river is navigated (down stream) by raits supported on
inflated skins, which are employed in transporting charcoal,
firewood, &c. Between the mouth of the Alishan river

and Kebban Maden the banks of the Murad-chai do not
appear to have been visited by Europeans.
The Kara-su, or Western Euphrates, rises, according to

Mr. Abbott, at Domlu, seven and a half hours north-north-
east of Erzrum. Two hours below Domlu the stream
enters the plain of Erzrum, through which it flows from
east to west for about 40 miles : it there receives a torrent
flowing from Kara-Kulak to the east, and the united
stream turning to the south descends through a ravine into
the plain of Terjan. The length of the plain of Erzrum
from its eastern termination a few miles east of the city of
that name, to the sources near Kara-Kulak is about twenty-
six hours, or about 65 miles: its greatest breadth is from
15 to 20 miles. The house of the British consulate at
Erzrum is, according to the observations of Mr. Glascott,
39° 55' N. lat. ; the observations of the Russian imperial
staff place the town in 41° 18' E. long. The mean of sixty
observations with the barometer, in April, 1838, gave it an
elevation of 61 14 feet above the sea. The south boundary
of the plain of Erzrum is formed by the mountains already
noticed under the names Bingol-tag and Dujik-tag ; the
northern boundary by a range of highlands which appears
io extend uninterrupted from beyond Kara on the east to the
south of Kaisariyeh at the foot of Mount Argaeus, dividing
the valley of the Euphrates from the rivers which flow into
the Black Sea. The eastern termination of the plain of
Erzrum appears to be formed by an interlacing of the
swelling grounds at the bases of these opposite ranges se-
parating the valley of the Aras from the valley of the
Kara-su, in a manner analogous to that in which the upper
waters of the Murad-chai are separated by a similar incon-
siderable range of heights from the valley of the Alsas, an
affluent of the Aras, which flows between Bayazid and
Ararat. The west termination of the plain of Erzrum is

formed by the meeting of projecting spurs of the north and
south mountain-ranges ; of the spur of the Duiik-tag, wtiirh
bounds the valley of the Mama-Khatun on the north, and
the spur of the opposite range, which forms the south side

of the stream coming from Kara-Kulak. At the pott*
where the river quits the plain of Erzrum it was about 100
yards broad in the month of October, 1838. The phu» of

Terjan, at the lower end of the ravine by which theKara m
escapes from the plain of Erzrum, must lie considerably
lower, for the winter is not severe enough to prevent th*

Cattle being sent out to feed, and the gram turns yellow in

Terjan before the heads are formed at Erzrum. This loww
plain is of inconsiderable extent, a basin among the moun-
tains, in which the river of Mama-khahin (a considerable
stream, which rises in the Bingol-tag near the sources of

the Aras) and the Char-buhur, joins the Kara-su from th»

south-east. From the plain of Terjan the course of tb»

Kara-su to its junction with the Murad-chai, a distance of

about 134 miles, is in the general direction from nortb-**»t

to south-west through a succession of difficult mountain-
passes and narrow but fertile plains. The plain of Endngai
(interesting as having been, according to Osmanli tradition,

the first settlement in Western Asia of Ertogrul, the an-

cestor of Kara-Osman, the founder of their dynasty) it

about 20 miles long by 7 or 8 broad ; the town of Errro-

gan, situated one hour and a half from its lower extremiti.

is about 30 miles from Kargan, the most southern village ii

the plain of Terjan. Mr. Brant found the grain ready for

the sickle at Erzingan on the 6th of July, 1835, and th*

season was considered a backward one. The Dujik roooiv

tains bound the plain on the south, and the river run* dost
to their base. From Erzingan to Kemakh, a distance at

about 26 miles, the Kara-su flows through a mounUn
defile, having the Dujik range on the left, and on the rirto

mountains all but precipitous. The river is fordable with

some difficulty at one or two places within this distance

during the dry season. Immediately above Kemakh thr

river forces its way through a deep narrow chasm ; ami
just before it precipitates its waters into this rent in thr

mountains it receives the Keumer-su from the west, a

stream by which great quantities of wood are floated -do* a.

The Keumer-su descends from the plain of Divrigi, abou
60 miles to the west, and which, according to Mr. Auv-
worth, is 3116 feet above the sea. The valley of the K<?*
mer-su has a considerable declivity, and the Kara-su mu<
therefore have sunk at the point of their junction mud.
below its level in the plain of Erzrum.
Kemakh is built on the east bank, a narrow and aon-p*

slope between the river and the precipitous mountains
From Kemakh to Egin is a distance of nearly 43 miles. A'
Khostu (nearer Egin than Kemakh) there is a ferry, w
which the river is broad, rapid, and not fordable. There u
sufficient water in the Kara-su between Kemakh and Ecu
to render it navigable for boats, but the frequent rapid*,

rocks, and shoals impede the navigation. At Egin tlx

mountains rise from the banks of the river by a steep slop*,

which is terminated by abrupt precipices; the wholr
height of the mountains above the stream may be abou:
4000 feet, and the valley is so narrow that they seem 1«

overhang the town. From Egin to the confluence with tbr

confluence of the Kara-su and Murad-chai (about X>

miles), and thence to Kebban-Maden (about 5 milt-,

farther), the channel of the river is obstructed by shoal-

and rocks, and only employed in floating timber-rafts. At
the ferry near Kebban-Maden the river is about 120 yanU
wide, deep and rapid. The elevation of the confluence <J

the Kara-su and Murad-chai has not been ascertaint-vl.

The elevation of the latter river at Palu is stated, by Mr.
Glascott, at 2819 feet, and of Alishan (about two hours south

of the break in the mountains by which the Murad-ctuu
leaves the valley of Palu) 2781 feet. Malatiyah (38* iT
N.), on the Tokhmah-su, about 10 or 12 miles west from
its junction with the Euphrates, and about 50 miles distant

below Kebban-Maden, is said, by Mr. Ainsworth, to be 27»
feet above the sea. There must be a mistake in one or both
of these estimates, but they may be assumed to indicait
the approximate level of the river-bed between Palu ami
Malatiyah. The Tokhmah-su rises more to the west than
any other affluent of the Euphrates. The lnjeh-su and tht

Balikli-su, which by their junction form this river, hart
their sources about 36}° E. long., and between 38}° anal

39° N. lat., about 4000 to 5000 feet above the sea. Somr
of the affluents of the Jihun (Pyramus) are said to rise not
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far to the south west. The sources of the Tokhraah-su, of

Keumcr-su, and of the stream rising near Kara-kulak,
the direction of the watershed at this part of the

;e basin of the Euphrates and Tigris. All these

west to east : the first has a course of upward*
' miles ; the second probably of about CO, and the

of 30; and the course of the Euphrates, from the

of the third to the mouth of the first (upwards of
i miles), is nearly from north-east to south-west.

Near the ferry of Fez Oglu, a few miles below the con-
fluence of the Tokhmah-su, the Euphrates precipitates

Itself through a gap in the mountains which extend from
east to west between the Murad-chai and the Upper Tigris,

and curves through them with a general easterly direction

to Gergen-Kalehsi, a distance of about 45 miles. In this

part of its course the stream is hemmed in by lofty pre-

cipices and interrupted by rocks and small rapids, but

i stores have been floated downwards on rafts. The
.tent course of the river as far as the mouth of the

awiyah canal (about 33" 25' N. lat. and 40° 50' E. long.),

re it may be considered as having entered the central

, is through an upland country, furrowed by alternate

s and depressions, witli a general declivity to the south-

east . From Sumeisat (the antient Samosata), 45 miles below
Gergen-Kalehsi, the Euphrates is navigable without serious

interruption to the sea. From Sumeisat to Kum-kaleh, a dis-

tance of 51 miles, following the windings of the stream, the

Vet flows S. 09" W. Its course thence to Balis (3C 1' N.
38° 7' E. long.), a distance of 114 miles, winds along

"ne running north and south. Fourteen miles below
-kalah, at Graun, the channel of the Euphrates is

80i miles distant in a direct line from the Meditei-

-n at Bavas: 11$ miles east-south-east of Graun is

or Uirehjik : on the east bank, and nearly opposite

N. lat., 37° 58' E. long.), is Port William, the station

•f the Euphrates expedition under Colonel Chesney. The
Tigris steamer ascended the river as high as Bir. At this

point the river is 628j feet above the level of the Medi-
terranean at the mouth of the Orontes, from which it is

distant 133 miles in a direct line, which gives only a fall

little more than 0 inches per mile to the Persian Gulf
it 1117 miles), assuming the level of that sea to be

as the level of the Mediterranean. Twenty-five

below Bir the Euphrates receives from the west one
~ the Sajur, and 5 miles lowerdown another : this is a

ible affluent, the lowest of any importance that

it on that side. Thirty-nine miles below Bir the

river passes Kalat en Nejm (Star-castle), the ruins of an

observatory erected by Almiraun, and 48$ miles farther on
the ruins of the castle of Balis. At Balis the river is

101$- miles distant in a straight line S. 70" W. from the

nearest point of the Mediterranean : the course of the

stream turns here to the south-east, a geneial direction

which, making allowance for its windings, it may be said

to retain till it reaches the Persian Gulf. Near Kakkah it

receives on the east bank the Belik, which rises near Har-
ran, to the north. After a tortuous course of 80 miles

for 44$ in a straight line) S. 69° E., the Euphrates breaks

llnougha chain of hills which comes on the west from

Palmyra, and on the opposite side of the river, from the

direction of Sinjar. In this pass the river flows in a small

channel 250 yards wide and 7 fathoms deep, between pre-

cipices which rise abruptly 200 or 500 feet from the water's

edge. Fifty miles from this pass, by the windings of the

river, but little more than half that distance in a straight

line, the Khabur (the antient Chaboras, and the Araxes
»i Xenophon) falls into the Euphrates from the north.

About the 37th degree of N. lat., and between the

40th and the 42nd degree of E. long., is a range of

heights (some of them 2500 feet above the sea) which
extend from the Euphrates at Someisat to the Tigris north

of Mosul, and form the southern boundary of the upper
valley of the latter river. The streams which descend the

south side of this range converge and unite a little to the

north of the 36th degree of latitude, about the 41st of E.

long., and form the Khabur. The southern boundary of
this drainage basin is, on the west, the continuation of the

raiiite through which the Euphrates forces its way below
Kakkah ; on the east, the Sinjar Hills, which extend in the

direction of Mosul. The Khabur enters the Euphrates in

35° 6* N. lat., 40° 27' E. long. From the Khabur to Werdi,

5} miles by the river, 45$ in a straight line S. 33" E.,

has an average width of 400 yards, with an

C, No. 1611.

ordinary depth of 18 feet, and a current of 4 miles an hour
during the floods: it forms many islands. Between Werdi
and Anah (the antient Anatho) (92 miles, 50J miles east in a
straight line) the river has at the same season a breadth of
350 yards, a depth of 18 feet, and a current of 4 miles an
hour. About 100 miles below Anah the Euphrates passes
Hit, well known for its bituminous fountains, which are men-
tioned by Herodotus (i. 178) under the name of Is. Seventy
miles below Hit, at the mouth of the Saklawiyah canal, it

has entered the great central plain. From Werdi to near
the mouth of this canal a range of hills extends at a dis-

tance of some miles along the north-eastern bauk of the
Euphrates, the opposite declivity of which sinks to the bed
of the Taithar, a stream which rises in the Sinjar Hills, and
flows south by east till it loses itself in a salt lake or marsh
in the plain north of Bagdad. The high ground on the
south-west side of the Euphrates extends a few miles farther
to the south than that on the opposite bank : and at its

termination, curving round to the north-east, approaches
nearer the river, and terminates in an abrupt cape, sur-

rounded on all sides by the level plains of Babylon.
Some discrepancy exists among travellers as to the exact

portion of the course of the Euphrates to which the name
rrat is applied by the natives. Morier states that the
Kara-su is called the Fiat in the neighbourhood of Mama-
khatun

;
Brant, that the name Kara-su is retained till its

junction with the Murad-chai, and that the united streams
are known by the latter name as far down as Bir, whence
to Kumah, at the junction of the Euphrates and Tigris, the
name Frat prevails. Probably different names are applied
to the river by the different races resident on its banks.

The Tigris.—The principal source of this river is on the
southern declivity of the mountain-range which forms the
southern wall of the valley of the Murad-chai, between
Mush and Alishan, and not much more than 10 miles dis-

tant from the most easterly point of the bend of the Eu-
phrates, between Malativah and Someisat. The Tigris

runs from its source 25 miles to the north-east, and its level

can now here in this part of its course be lower than 4568
feet above the sea. It then flows southward lor nearly the

same distance, and receiving near the mines of Arghana-
Maden a small stream from the west, adopts the course of
this tributary, and flows towards Diar-Bekr (about 37° 55'

N.lat., 39° 55' E. long.), distant 40 miles in a straight line.

Opposite Diar-Bekr the Tigris is about 250 yards wide in

the season of floods, but it is only used to float timber-rafts

from the mountains. At Diar-Bekr the Tigris turns sud-

denly round to the east, and continues to flow in that

direction for 105 miles, till it receives the Bitlis-chai, which
rises on the south side of Nimrud-tag, a little to the west
of lake Van. In this part of its course the Tigris flows

parallel to the high mountains which separate its valley

from that of the Murad-chai, an extensive plain intervening

between its banks and their bases. On the south the river

has the hill range, on the opposite side of which are the
sources of the Khabur : these hills rise immediately from
its bank. Forty miles below Diar-Bekr the Tigris receives

from the north a large stream, which some have regarded
as the main river : 35 miles farther on, in the direction of
the Bitlis-chai, it is joined by a considerable affluent from
the south. The elevation of the bed of the river in the

valley from Diar-Bekr to the junction of the Tigris and the

Bitlis-chai has not been satisfactorily ascertained ; but the

climate and vegetable productions are such as lead to the

inference that it cannot be great.

From the point of junction the course of the Tigris bends

round to the south, and it continues nearly in the direction

of south-east to the mouth of the greater Zab (36° N. lat.,

43" ay E. long.). For the greater part of this distance the

range of hills which separates the valley of Diar-Bekr from

the basin of the upper Khabur accompanies the Tigris on

the south-east : they terminate on its banks a little to the

north of Mosul (36° 20' N. lat., 43° 15' E. long.). Be-

tween the mouths of the Bitlis-chai and the greater Zab, the

Tigris receives a number of affluents on both banks ; the

most important joins it about midway in this distance

from the north, and is called, like the affluent of the

Euphrates, which has been repeatedly mentioned, the

Khabur. The Khabur, at its junction with the Tigris,

comes from the north of east, but 30 miles farther up it

conies from the north: of its upper course nothing is

known, except that it must rise high up among the moun-
tains which bound the southern shores of lake Van.

Vol. XXV.—3 P
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The main branch of the greater Zab has its sources at

Koniyeh, Karasun, and Kashen, on the slopes of the Sar-al-

bagh range, about 38° 30' N. lat., at an elevation of about

7000 feet above the sea, nearly midway between the lakes

of Van and Urumiyah. From the opposite side of the

high plain in which these sources are situated, the waters

run down to the Aras or to the lake of Urumiyah. The
highest peaks of the mountains south of lake Van are to the

cast , Rowandiz (11,000 feet above the sea), the loftiest sum-

mit of the Jawur-tag, is to the east of south. At first the

Zab flows to the south, but about 37° 19* N. lat. it turns to

the west-south-west . Near the village ofKiyau (about 37° 5'

N. lat., 43° 2& E. long.) it receives the Berdizawi (called

also by the inhabitants the Lesser Zab), which is said to

rise in the Erdish-tag, a few miles south of the eastern ter-

mination of lake Van, and which descends to the principal

stream in a succession of cataracts. After the junction the

Zab flows south-east till about 12 miles east of Amadiyah,
from which point its course is rather to the north of east,

to 10 miles west of Rowandiz, where it receives a large

affluent. Between Amadiyah and Rowandiz, the Zab has

on the north the colossal mountains in which it has its

rise ; on the south a range of hills which stretch from near

the mouth of the (Tigris) Khabur eastward to the base of

mount Rowandiz. A lateral valley, which may almost be
considered an extension of the valley of the Tigris from
Diar-Bekr to below its junction with the Khabur, separates

these hills from the mountains to the north. Turning
round between the base of Rowandiz and the eastern ex-

tremity of this ridge, the Zab crosses a hill-range pa-

rallel to it on the south (apparently a continuation of the

hills which from the west abut on the Tigris north of

Mosul), and flows south-west to the Tigris, which it enters

with a deep stream 60 feet wide.

About 84 miles below the mouth of the greater Zab
the Tigris forces its way through the Hamrin hills, the

south boundary of a plain extending from north-west to

south-east, which is cut diagonally by the river in its

course from Mosul. About 12 miles below the greater

Zab there is a ford in the Tigris ; 20 miles farther down it

receives an affluent from the west near Kalah Shirkat ; and
28 miles below this it is joined by the lesser Zab from the

north-east. The main branch of this tributary rises 20
miles south-west of the south extremity of lake Urumiyah

;

flows 30 miles to the south-east, and then turns abrnptly

to the south-west ; about 20 miles onwards it receives four

affluents from the mountains to the south-east, and carries

to the Tigris, after flowing parallel to the greater Zab for

the last 50 or 60 miles of its course, a deep stream 2f feet

broad. At the point of junction the Tigris has a breadth
of 500 yards. Below the passage of the river through the
Hamrin hills, high grounds, which separate its valley from
the valley of the Tarthar, extend close to the termination of
the mound which Dr. Ross calls the Median wall (34° 3'

N. lat., 44° 6* E. long.). Here the Tigris issues from the
hills into the great central plain. Between Diar-Bekr
and Mosul (296 miles) the river is navigable for rafts at
certain seasons ; below Mosul it is navigable throughout
the year : in 1838 the ' Euphrates ' steamer ascended it to
within 20 miles of Mosul.

The Diyalah.—This river, known in its upper course as
the river of Shirwan, rises among the mountains, of which
Mount Elwend, above Hamadan, is the best known, if not
the highest summit, about 34° 40* N. lat., 47° 30' E. long.
It flows for about 30 miles from east to west ; then, turning
at first to the north of west, for nearly 100 miles in a semicir-
cular sweep round the base of Mount Dalahu, it receives in
this part of its course, on its south bank, a number of
streams, which, rising near the centre of the mountain-mass,
flow like radii to the circumscribing stream. Some of the
summits of this mountain-group nse, by the estimate of
Major Rawlinson, 5000 feet above their base. At the most
northern part of its course the Shirwan receives the waters
of the Taj, one of whose branches comes from Suleima-
niyah. It then flows south-east for about 30 miles, till it

issues into the plain through a gap in the Hamrin hills,

which are here not more than 200 feet above its level.
The Diyalah receives in this part of its course the rivers
from Zohab and Holwan from the east. Close above the
Hamrin hills the Diyalah is, according to Rich, 400 yards
broad, ' and the strong current rushes as from a sluice.'

The Kerkhah.—The main branch of this river rises on
the south side of Mount Elwend, nearly in the same lati-

tude with the Diyalah, about a degree to the eastward. It

flows about 30 miles to the south-west, then rtcerrntp a
stream from the east from Nahawend, adopts its count,
and flows west for about the same distance. Major RsrwKn-
son found the river fordable with difficulty at this part of ru

course in the month ofMay. Here it receives a stream -frori

Kirmanshah on the north-west, and another from the ta^h
plain of Khawah, celebrated for its pastures, from the «•*»

and turns to the south. This direction it retains to Ranftm.-

(nearly 60 miles in a straight line), where it recehrca from
the west the river of Kirrhind, which has its rise south«f tht

sources of the Holwan. The Kerkhah flows from Rodbar.
to the east of south, through a narrow valley, having fetch

rugged mountains on both sides (those on the west retain-

ing the snow on their summits the greater part of tht

year), to Pul-i-tang, a distance of about 40 miles. In Out
part of its course the Kerkhah receives two considerari*
affluents, the Kashgan and the Zal, from the north wit
The mountains on its east bank, which separate it from tbt

great central plain of the Tigris and Euphrates, are not U
sufficient breadth to admit of their torrents attaining U
great size. At Pul-i-tang, the Kerkhah, in genera] aboo*
80 or 100 yards in width, forces its way through a namm
chasm, which a bold sportsman can spring across with

ease. The cleft is about 150 feet deep; the sides an
honeycombed in the most fantastic manner ; and th»

river boils and foams below in its narrow bed. A soar!

way below this the mountains to the west sink down, sad
the river enters the plain of Susiana ; but just befar
reaching the ruins of Sus (about 32° N. lat.) it turns to lb*

west, and, after a farther course of about 40 miles to the

south-west, breaks through a low range of heights, ami
enters the great central plain about Hawiza.

The Kharun.—The Dizful, which has a much hrgt-
body of water than the stream which gives the name to

the lower part of this river, is formed by the confluence w
a number of streams in the neighbourhood of Burusjird
(about 34° N. lat., 49° E. long.), and flows through a diB-
cult mountainous country to the town ofDizful (about 3? N

.

lat. and 484° E. long.). Ten miles below Dizful, the rim
runs to within eight miles of the Kerkhah, with an undc-
lating plain between them. From this point the Diifi-J

turns to the south-east and flows to Bund-i-kil (about
or 40 miles). Here it is joined by the Karon, which rt*»
in the mountains to the east, about 32° N. laf . and 304*
long. The Karun flows at first to the north of east, bit

its course where it joins the Dizful is to the soutb-eay.
and this course it retains to Hawaz, where it enters the

great plain. At the town of Dizful, the bridge whirii

crosses the river is about 330 paces in length.
The Jerahi is formed by the junction of the Zard whn

some other considerable torrents from the Mungs*ht
hills, which in 314° N. lat. are said to have snow on thrr
summits throughout the year. A spur of these mountains
advancing to the west, and gradually sinking to the lew'
of the plain, forms the watershed between the Jerairi mi
the Indiyan (which falls into the Persian Gulf in about
30' 4' N. lat., 49° 37' E. long.), and terminates the drato-

age-basin of the Tigris and Euphrates on the south-east.
II. The declivity which forms the south-west boundvr

of the drainage-basin of the Tigris and Euphrates, from thr

base of the lofty mountains through which the latter river

forces its way above Someisat, is very imperfectly known

;

and the little that is known of it leads to the belief that it

is in the highest degree monotonous and uniform. Tht
desert or great plains of Northern Syria, as this region »
generally called, maintain an average elevation of 1300
feet. In the latitude of Aleppo the summit-level is situ-

ated between that town and the Euphrates, and the de-

clivity towards that river slopes from north-west to south-
east. Below the Bushir hills (the range mentioned abo^e
as extending to the Euphrates from the west side of Pal-
myra) the desert appears to have a general slope from tin

west of south to the east of north. There are no perma-
nent watercourses in this region to indicate the declivrrt,

but Lieutenant Ormsby, who crossed the desert in April
1831, from Hit (33° 38' N. lat. according to Lieut. Mur-
phy) to Damascus (33s 33' N. lat. according to NiebuhrN
observed on the fifth day (the day's journey averafutgr.

twenty miles) a phenomenon which at once points oat th*

direction of the slope, and throws light on the peculiar cha-
racter of the country. • After two hours and twentj mi-
nutes, usually travelling west, we reached a large body of
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running water, flowing to the north-east at the rate of up-
wards of a mile an hour. After wading up to our knees in
this for an hour, we reached a small rising ground
As the rain ceased the moving lake had passed away to
the north-east, and was nearly out of sight. It was about
eight miles broad, and extended in length as far as I could
Bee, Where we waded through it it was knee-deep. The
roving lake, I fancy, must continue its course till it is

Jted into the soil, or till it settles in some low ground
;

desert here U not even enough for it to stand.' On the
L

day Lieutenant Ormsby was 11 hours south of
j and the gradual ascent of the plain still con-
On the thirteenth day he arrived at the east edge

of a depression between the desert and the Syrian hills.

Which appears to be about 10 hours (25 miles
-

) across. A
Mm liar depression appears to have been noticed by Mr.
Addison at Palmyra, between the desert and the hills to
the west. Burckhardt, when he reached the culminating
""oint of the Jebel Hauran, south of Damascus, was told

'I the shallow wadi which he saw stretching to the
~t extended to the Euphrates. Colonel Chesney, who
;ad the desert from Zoheir, west of Basra, observed
its surface was furrowed by a number of parallel

depressions extending north-east in the direction
Euphrates. Captain Sadlier, who crossed the

ian peninsula from El-Khatif on the Persian Gulf to
lina ^between the parallels of 25° and 26" N. lat.),

observed that wherever he met with running water along
his route, its course was to the north or north-east. These
are the only indications of the extent of the basin of the
Tigris and Euphrates to the west and south-west that we
have been able to glean.

111. The extent and maximum elevation of the great cen-
tal plain of this river system has been mentioned above,
e Tigris, it has been noticed, quits the last low hills in the
inity of the north-east termination of the mound which
been called the Median wall (34° 3' 30" N. lat., 44° 6' E.
g.). The mouth of the Saklawiyah canal, which diverges
in the Euphrates (about 33° 24' N. lat., 43° 45' E. long.),

y be assumed as a near approximation to the point at

which that river issues from the last low hills. Midway be-
tween these two points the plain appears to extend to the
north of a straight line drawn from the one to the other, pos-
sibly along a continuation of the valley in which the Thar-
thar flows. From the end of the Median wall to the mouth
of the Adhem (3' to the south, and about 14' west), the
course of the Tigris is a little to the south of west along
the termination nf the undulating ground which extends
from the base of the Hamrin hills ; this direction it re-

tains for about eight miles farther, and then turns to flow-

south to Bagdad (33° 20' N. lat., 44° 25' E. long.). Five
miles below Bagdad the Saklawiyah joins the Tigris ; the
Distance along this canal from river to river was found by
Lieutenant Lynch (who sailed along it in 1838, in the Eu-
phrates steamer) to be 45 miles. The current (in the
season of floods) was about four miles an hour, from the
Euphrates to the Tigris. On the parallel of Bagdad, the
canal expands to a considerable lake, which again con-
tracts into a narrow channel before it joins the Tigris. At
21 miles below the termination of the Saklawiyah, in
the direction of S. 28° E., the Diyalah brings into the
Tigris a large body of water. The Diyalah issues from the
Hamrin hills about 16 hours north-east of Bagdad, and its

course to the Tigris is extremely circuitous, describing
nearly the figure of the letter S. A great canal called the
Nahrawan, now broken and interrupted in its upper course,
diverges from the cast bank of the Tigris north of the
Median wall, and joins the Diyalah nearly on the parallel
of Bagdad. From the confluence of the Diyalah and Ti-
gris the course of the latter is extremely winding, but its

general direction is south-east. About 97i miles in a
straight line from Bagdad in that direction, it reaches
Kut-el-amarah, a small town on its left bank, where a bi-

furcation takes place ; and here the Tigris, instead of re-

eeivirur an addition to its waters from the Euphrates, as by
the- Saklawiyah, sends a considerable stream to that river.

The smaller branch, called Shat-el-hai, Hows south and
joins the Euphrates, after giving off a number of canals on
both sides, about 140 miles from Kut-el-amarah : it is na-
vigable throughout for light boats. The main branch of
•he Tigris turns off at that town to the north of east, with
»n apparently undiminished stream (200 yards broad), and
flowing in that direction 28 miles, and then south by

east 32 miles, reaches Imam Gharbi, the most distant part
of its course in the plain from the Euphrates (95 miles
in a direct line S. 22" W.). At. 66 miles (by water)
S. 57° E. of Imam Gharbi, a channel called Hud flows
off on the cast bank, and joins the Kerkhah near Ha-
wizah : Mr. Rich's pilot had sailed along this branch. Ten
or eleven miles below Imam Gharbi, the Tigris turns to
S. 34° E., becomes deep and narrow, and makes a
number of abrupt bends through a marshy plain for 40
miles to the tomb of Ezra. It there resumes its former
breadth, and winds in a general south direction to its junc-
tion with the Euphrates at Kurnah, a distance of about
123 miles by the windings of the river. The current of
the Tigris in the plain averages one mile and a half in the
hour.

From the Saklawiyah, the Euphrates flows south-east,

through a pastoral country, 42} miles, to the Mounds of
Mohammed : it is here only 18 miles distant from the Ti-
gris at the mouth of the Saklawiyah, and the ground has a
gentle slope to the east. Within these 42f miles may be
traced the remains of three parallel canals, branching oh"

from the Euphrates to the east. From the Mounds of Mo-
hammed the river flows across a flat barren country to

Hillah (32° 28' 35" N. lat., 44° 28' 40-5" E. long.), 96}
miles by water, or 67i in a direct line S. 33° E. of the
mouth of the Saklawiyah. Hillah is almost due south of
Bagdad, and between 50 and 00 miles distant from it. In
this part of its course the stream has an average breadth of
200 yards, with an ordinary depth of 15 feet, and a current
of barely two miles and a half an hour. From Hillah to a
bifurcation a short way above Lemlun (a distance of 75J
miles by water, or 55} S. 31" E. direct), the volume
of water in the Euphrates is materially diminished by ca-
nals of irrigation. The two narrow channels formed at

this point reunite at Karayem (33J miles S. 48° E.
from the bifurcation), after flowing in short bends through
a marshy country. On issuing from these marshes the Eu-
phrates suddenly re-appears on its former large scale, in-

closed between high banks covered with jungle. At 50}
miles from Karayem the Euphrates is joined by the Hai,
the branch which diverges from the Tigris at Kut-el-
amarah ; and 78 miles farther on it receives at Kurnah the
waters of the main branch. The distance (by water) from
the remotest sources of the Tigris to Kurnah is about 1140
miles, little more than half the length of the Euphrates.
The Euphrates and Tigris now form one tidal channel,
known by the name of the Shat-el-arab, about half-a-mile

wide, which flows S. 37° E. almost in a straight line. Five
miles below Kurnah, it is joined by the Kerkhah, which,
near Hawiza, where it leaves the hills, receives the Hud
from the Tigris, and in its subsequent course is believed to

send off one or mcne canals to the Karun. From Kurnah to

Basrah is 39J miles by the river (36 S. 34° E. in a direct

line) ; and thence to Mohammarah, where the Karun joins

the Shat-el-araD, 22$ miles by water, or 20$ direct S.

70° E. Between Kurnah and Busrah the river has an ave-

rage breadth of 600 yards, with a depth of 21 feet ; be-
tween Basrah and Mohammarah, a breadth of 700 yards,

and a depth of 30 feet. The current below Kurnah is two
miles an hour during the flood and three during the ebb
tide. Between Kurnah and Mohammarah the river forms

five islands, all large.

The steamer ' Euphrates "sailed up the Karun in Novem-
ber, 1837, as far as Hawaz, where its progress was arrested

by a ledge of rocks and an artificial bund. On descending

the river, the Euphrates took three days to pass from Hawaz
to Mohammarah. From Hawaz to Bund-i-kil (mentioned
above in describing the course of the Karun before it enters

the plain) the expedition was occupied two days in a country

boat up stream, and one down stream. From Mohammarah
to Sablah the course up the stream of the Karun was 20

miles nearly east; from Sablah (still ascending) to Ismaili,

40 miles nearly north ; and thence to Hawaz about 30 miles

north-east. At Sablah the Karun is joined from the east by
the Dorak, a canal from the Jerahi ; between Sablah and
Hawaz there arc no traces of canals, artificial or natural,

joining or quitting the Karun on its east bank: midway
between Sablah and Ismaili. the Karun is joined by a canal

coming apparently from the Kerkhah. From Sablah a

channel, called Karun-el-ama, formerly carried the waters

of the Karun to the Persian Gulf, in a direction a little to

the east of south. There is still a scanty stream in this

channel, but it is supplied by the Dorak canal : the waters

3 P 2
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of the Karon arc conveyed along the canal called Haffar

to Mohammarah. The Karun-el-ama falls into the sea by
two mouths—the eastern is called Khor Musa, the western
Khor Seleje. From Sablah, ascending the Dorak canal to

the village whence it takes its name, is 30 miles in a direc-

tion north of east ; seven miles east of this settlement is

the point at which the canal separates from the Jerahi.

The country between Dorak and the Jerahi is irrigated by
six other canals, in which most of the water of that river

which does not find its way to the Karun appears to be
dissipated. The antient river-bed, through which from this

point the waters of the Jerahi appear to have found their

way to the Persian Gulf, immediately to the north of Ras
Tuloop, along a distance of about 40 miles nearly in the
direction of south, contains only a scanty stream. At Mo-
hammarah there is a bifurcation of the waters of the Shat-
el-Arab : the Bahamishir, the lesser channel, has not been
navigated throughout ; the Mohammarah branch, the real

Shat-el-Arab, flows south to the bar, which is 40 miles
from Mohammarah, with an average width of 1200 yards,

and an ordinary depth of 30 feet. The delta land between
the western headland at the mouth of this channel and
Ras Tuloop is almost entirely unknown to Europeans : of
the ramification of the channels which connect the exten-
sive gulf called Gubbet Nakada (between Khor Musa and
Ras Tuloop) with the Jerahi or Karun we are quite igno-
rant. To the west of the. Shat-el-Arab, a broad sound,
called Khor Abdullah, stretches to the north-west between
the mainland and the island of Boobian ; into this arm of
the sea some have supposed that the Pallacopas discharged
itself, the artificial channel which in antient times com-
mencing above the city of Babylon (on the site of Hillah)
carried during the season of the floods a portion of the
superfluous waters of the Euphrates into the flat country
to the west. What seems the dry bed of a river, running
parallel to the Euphrates, has in fact been traced at various
points between Zoheir (west of Basra) and Hillah.
The physical structure of the region, the superficies of

which has now been described, is varied and interesting,

but as yet very imperfectly investigated. The mountains
extending from the banks of the Euphrates above Someisat,
west in the direction of the sources of the Sajur and Tokh-
mah-su, east to the sources of the Bitlis-chai, and the
chain which extends thence between lake Van and the
Murad-chai to the sources of the river Zab, form the
southern boundary of the portion of the high table of Ar-
menia, which belongs to the drainage-basin of the Eu-
phrates. The geological structure of these mountains and of
the whole basin north of them is pretty uniform. Granitic
rocks are met with, but the igneous rocks believed to be-
long to later formations predominate. Metalliferous de-
posits exist at various places. At Divrigi on the Keumer-
su boulders of native iron, some three feet long and one
foot and a half thick, are found. At Keban-Maden, two
hours below the confluence of the Kara-su and Murad-chai,
are silver-mines. The ores are—argentiferous galena ; a sul-
phuret of lead, silver, antimony, and iron ; a sulphuret of
antimony and silver. The ores are found in veins inter-
posed between two different kinds ofrocks—mica or chlorite
slates, and limestone. At Arghana-Maden, near the sources
of the Tigris, are copper-mines. The annual produce of
these mines was said, in 1837, to be 150,000 maunds
(2,230,000 lbs.). There are silver-mines farther east, in
the same range. The mountains which from the source of
the Bitlis-chai extend westwards to the south of lake Van,
the mountains of which the lofty peak of Rowandiz ap-
pears to be the nucleus, and the mountains which from
this point southwards form the east watershed of the
drainage-basin of the Tigris and Euphrates, as far as they
have been explored, present a similar conformation to the
mountains just described. This eastern range terminates
the high table-land of Iran and Azerbijan to the west, as
the western terminates the high table-land of Armenia to
the south. Veinsof lead are worked in the upper valley
of the greater Zab. The subalpine country intervening
between both ranges and the central plain on the Eu-
phrates and Tigris is pretty uniform in its structure. From
the base of the western mountains, as far as Rum-kalah on
the Euphrates, and extending north of a line passing from
ncrth-west to south-east through that point from the Tigris
to the western boundary of the basin, cretaceous and supra-
cretaceous deposits prevail, interrupted here and there by
Plutonic rocks. The same formation extends east of the

Tigris as far as the lesser Zab. Soft white chalk with Hurt*

prevails along the Euphrates to Balis
;
gypsum and nark

predominate as far as the hills west of Palmyra, where Ihej

are covered with breccia ; to the south limestone rockx
alternating with sandstonesand clays, compose the dental
plain of the Syrian desert. At Hit are the celebrated tarn
tains of bitumen and naphtha in a magnesian bmettoar-
Around Mosul on the Tigris, and as far south as the wot
prolongation of the Hamrin hills, are red sands and sand-
stones. South-west of the lesser Zab are the Kufri hilk
composed of. fresh-water limestones, gypsum, and m
stone, with deposits of bitumen, naphtha, sulphur, and <aJt

they contain the burning fountains of Kerkiik-bab*. Their
are also naphtha fountains where the Tigris breaks thtoaxa
the Hamrin range. The Hamrin hills, from the Tigm tc

the Karun at Hawaz, are composed of saliferoos red sand»

and sandstone. The great central plain from its northern
termination to near the parallel of Bagdad has a slight bui

well-defined inclination to the south. The soil is pebblr
It is rare to find any deposits of pebbles farther south. A
clayey soil succeeds, consisting partly of humus, partly U
calcareous clay, covered with mould, or sand, or the tena-

cious clay of frequent inundations. Many local depres*ur.'
occur in the plain between the Tigris and Euphrates, in ill

of which are marshes. The Lemlun marshes on the Eu-
phrates are for the most part of a soft alluvial clay or mud
containing only river and lacustrine shells. The plain,

south of these marshes rise only a few feet above them
the soil is a deep-blue tenacious clay, covered in mu>
places with a layer of sand, with marine shells. TH
marshes on the Tigris, below Imam Gharbi, are similar ta

the Lemlun marshes. Between Basra and Zobeir the wd!
is alternate mud and sand; to the south it is entirely if

marine origin and contains sea-shells. The tract of sjluvura
between the Karun and Jerahi, and between the latter rmr
and the sea, and extending as far west as the Bahanushir.
is a nearly uniform plain, inundated during one-half of thf
year. In some places the earth is a compact calcaren*
clay, in others a loose soil full of saline particles. To the
south the surface is covered with salt, which in some plain
lies on the earth like snow to the depth of an inch.
In the high land the climate is excessively cold in winter

and in the valleys which furrow it the natives themachrt
complain of the excessive heats of summer. The waro
days and cold frosty nights of spring forward vegetatwi
and preserve the snow at the same time. In February tfar

snow has been known to be two feet deep on the hills as>i

hard enough to bear a horse : yet on occasional bare »po>>
the crocusses might be seen in blossom. The atmospbr-r
of the subalpine regions is extremely dry and liable tj

great variations of temperature. From the west boundan
of the basin to the Tigris, there is an increase of cold in iJh
same parallels ; east of that river the plains sheltered bv
the mountains have a more temperate winter. At Baguitl
the heat from April to October is intense ; the thermome-
ter generally rises during the day to 115° in a shady veran-
dah. Rich mentions having seen it as high as 120* in tbr
middle of the day and 110' at night. The intense hear*«
the Persian Gulf are notorious. The basin of which thtf
gulf and the plain at its northern termination are the
maximum depression, is landlocked on every side, and th»
depression lies within the 10 parallels of latitude ac\-
adjoining to the tropic of Cancer. The extraordinary hey.
occasioned by the want of the regular winds which sweep
less confined regions, the immediate vicinity of mountain*
covered with eternal snow to the north and east, and the
comparative depression of the elevated land which sepa-
rates this basin from the meridian, account for the occur-
rence of those tremendous storms, one of which over-
whelmed the Tigris steamer in the Euphrates expedition.
The high plains at the sources of the Kara-su ami

Murad-chai are destitute of timber-trees. The vallcv o
the Murad-chai in the vicinity of Mush is also bare, 'l-i.t

there are oak forests in the recesses of the southern moui>-
tains. From Palu to Mush there are extensive forests of
oaks along the bases of the mountains which bound tl •

valley on the north, but the trees are small. In the \ all*

.

of the Kara-su walnuts, pines, and firs flourish as biirh s>
Moraa-khatun; considerable quantities of timber s.-<

floated down from the mountains near Divrigi : at Ecw-
above Kebban Maden, the white mulberry abounds. Tht
lower valley of the Tokhmah-su is said to resemble a
garden

; dwarf oaks flourish nearly to its upper extremity.
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The vine is cultivated with success as high as Egin on the
Kara-«u and Mush on the Murad-chai. Wheat of a fine
quality is grown in the plain of Erzrum. The soil of the
plain around Diyadin is rich, but principally pasture. Fo-
rests occur at intervals along the road from Bir to Mosul

;

northward as far as Arganah-Maden there is no wood.
AJon? the bases of the mountains between Diyar-Bekr and
the Biltis-chai the country is at intervals well wooded.
Pines, oaks, and ashes are the prevailing forest-trees in this
region and among the Persian mountains. All over the
southern declivity of the mountains the vine, fig, and al-

mond-tree, pears, apples, and apricots, the olive, and wheat
are cultivated, and yield ample returns. The Platanus Ori-
entalis attains an enormous size. Between the parallels of
34° and 37° timber-trees are scarce. The forest of Aran on
the Euphrates consists entirely oftamarisk, poplar, and white
mulberry. There is an extensive forest on the west bank
of the Tigris between Mosul and Kalah-Sherkat (about
35° 3fy N. lat.). In this region there are few annual and
tender plants ; the tough stems of perennials alone seem
able to withstand the excessive variations of temperature

:

wormwood is the characteristic plant east of the Euphrates,
camomile and the camel-thorn to the west. The ground is

gay in spring with bulbous and liliaceous plants and Or-
chidese. In the central plain the date-palm is the only im-
portant tree : as far north as Bagdad the supplies of build-
ing timber and firewood must be floated down from the
upper Diyalah or Tigris. The most northern date-groves
are met with at Anah on the Euphrates, and they continue
increasing in number and quality to the southern termina-
tion of the basin. That they are unequally distributed over
the surface is solely owing to want of cultivation : for the
reports of Xenophon and the Arab geographers and his-

torians show that they once abounded in tracts which
are now bare ; and modem experience confirms, that care-
ful irrigation alone is wanted to make any part of this

region produce them in plenty. The woody and spiny
plants of the region interposed between the mountains
and the central plain give place in the latter to succulent
species, most of which belong to families indicating a
strong saline admixture. Mesembryanthema and asters

cover the great level tracts of Babylonia; Chaldaea, and
Susdana. The marshes have a luxuriant vegetation of
coarse grasses, rushes, and reeds. The shallow sheets of
water dispersed among the reed-marshes are covered with
the broad leaves, and in their season with the flowers, of
NymphacesB and Ranunculaceee. The river-banks are
fringed with tamarisks, acacias, and occasional groves of a
species of poplar (gharah), which from the form of its

leaves has been mistaken for a willow. On the sea-shore
is found a species of Mariscus, which in the flowering sea-

son presents a rich green carpet relieved by the glistening

though somewhat sombre colours of its spikelets. The
roots of this plant are fibrous, and take a strong hold of
the soil : they give solidity to large masses of alluvium,
and where the Mariscus has spread the land may almost be
regarded as permanently gained from the sea.

In the mountain-region the animal kingdom has not yet
been subjected to the observation of scientific inquirers.

Wolves, bears, lynxes, sables, and foxes are frequent; there

are large herds and flocks of the common domesticated
animals ; all kinds of accipitres and several owls abound.
In the bill-country and the plain the lion is found from the
mouth of the Khabur northward. A species ofthe hunting
tiger and a great variety of allied species are met with on the
lower Tigris and Euphrates. The lynx inhabits the woody
districts, in which squirrels are also numerous. From the
mountains to the sea the hyaena is the most common ani-

mal : a white variety has been observed. The otter is found
in the Euphrates, Tigris, and Karon. Wild bears are nu-
merous in all localities adapted to their habits; and an ani-

mal called the wild horse is met with among the uplands
between the Tigris and Euphrates. The jerboa is frequent

on the plains.
' The fallow-deer is common in some dis-

tricts, and gazelles are numerous in the Syrian desert, over

nil the subalpine country, and as far as the delta land of

the united rivers. Herds of buffaloes wallow in the marshes
of the plain. The bat tribe are numerous. The camel, two
breeds of horses, and a fine race of asses are the most im-
portant domestic animals. Vultures are common in the

towns ; hawks and owls among the crags of the subalpine

country. The thmsh, lark, and bulfinch are common : the

bulbul of Syria is the English nightingale; the Persian

bulbul is a kind of thrush. There are some brilliant and

peculiar species of kingfishers. Pheasants and various
species of partridges are common ; the quail scarce. Rep-
tiles of all kinds are numerous. The fish and insects have
been very cursorily examined.

In no region out of Europe have the original races of
men been more intermingled and confused than in the
great basin of the Tigris and Euphrates. The successive
conquering dynasties of the Assyrians, Medes, Persians,
Greeks, Parthians, and Arabs, have all fixed here the cen-
tral seats of their power, and shifted and blended the
tribes subjected by their arms. The period during which
the frontier-lines of great empires have intersected the re-

gion—in old times the frontier of the Roman and Parthian
empires—in our own day that of the Ottoman and Persian—have been scarcely less efficacious in producing this con-
cision. Among the mountain-chains and valleys of the
Armenian plain, a relic of the race from which it derives
its name . has continued tolerably pure from the earliest

times. Their neighbours the Kurds are probably the re-

presentatives of the old Carduchioi, but more mixed. The
Chaldeans on the upper waters of the greater Zab are also
to all appearance a primitive race. The now dominant
races within the basin are the Arabs (tolerably pure), the
Turks (the nomade tribes, not much mixed; the town
settlers, a race of multifarious lineage), and the mixed
race called Persians. The districts in which each of
these races predominate are pretty sharply defined. The
Arabs preponderate to the south of Bir and Mosul, and
west of the Tigris, the Shat-el-Hai, and lower Euphrates.
The Turks preponderate to the north of the Arabs, and are

numerous among the haunts of the Kurds and Armenians.
The tribes called Persian prevail south of the Diyalah and
east of the Tigris ; and south of the Shat-el-hai and east of
the Euphrates the greater part of the population appears
to be composed of clans of this mixed race.

Rennell and D'Anville have done for the comparative
geography of this region all that a talent almost approach-
ing to the power of divination could do with the materials

they possessed. The progress that has been made since

they wrote, in extending and rectifying our notions of its

actual condition, render it desirable that the data of old
historians and geographers were again compared with the
positive geography of the country, in order to correct their

conclusions. The first lesson to be learned here is to what
our actual knowledge amounts. The tract of which the
geography may be considered as ascertained with some-
thing approaching, to certainty extends, it has been seen,

from the delta of the rivers to Bir or Someisat on the
Euphrates, to Mosul on the Tigris, and to Hawaz on the
Karun. Our acquaintance with the table-land of Ar-
menia and with the west slope of the table-land of Iran

has been extended and corrected, but not to the same
extent. For the purposes of comparative geography the

actual condition of this tract has to be compared with the
writings of the Hebrews, the Greeks and Romans, the
Armenians, and the Arabs, taken in connection with the

light surviving monuments throw upon them. The first

thing to be looked to is the river courses. The channels of
the Tigris from Mosul to the delta, and of the Euphrates
from the delta, may be considered as identified with the

rivers so named by the Greeks and Romans. The Eirphrates,

there can be no doubt, is the 'great river ' of the Hebrews.
The Kerkhah maybe held to be identified with the Choaspes,

the Karun and Dizful with the Pasi-tigris and Coprates, the

Shapur with the Eulaeus. These lines being determined,

give us Babylon at Hillah ; Is at Hit ; and Susa or Shusan
on the Shapur, between the Dizful and Kerkhah, at the

points of their nearest approach. Susa gives us the approxi-

mate positions of the province of Susiana and Elymais to

the east of it, and the city of Ecbatana to the north-east. The
route of Xenophon enables us to identify the Khabur (the

affluent of the Euphrates) as his, Araxes : the Saklawiyah
and its parallel canals as the district where the battle in

which Cyrus fell was fought ; some mounds north of Bag-
dad between the Khor and the Tigris as the approximate

position of Sitace ; the mouth of the Athem as the ap-

proximate position of Opis ; the lesser Zab as the Zabatas

(of Xenophon) ; the vicinity of Mosul as the place whence
roads diverged west to Syria and Cilicia, south to Babylon,

east to Ecbatana and Susa, and whence the Ten Thousand
struck into the hill region. The same author enables us

to fix, with something approaching to precision, the relative

positions of the Babylonia, Media, the countries of the Kar-

duchians and Armenians of his time. The routes ofAmmi-
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anus Marcellinus enable us to identify the Khabur (of the

Euphrates) with his Aboras, and the town Circesium with

the ruins in that vicinity ; to ascertain the site of Ctesiphon,

25 miles below Bagdad on the Tigris ; to identify Hatra
with the ruins on the Tharthar, which have been visited by
Dr. Ross and others ; and to fix approximately the posi-

tions of his Singara, Nisihis, and Amida. The history of
Zenobia enables us to identify Tadmor (Palmyra) and
Zenobia on the Euphrates (the modern Zelebi). Around
the central district here indicated there are materials for

identifying other scenes of antient history, but the work
has yet to be done in a judicious and critical spirit.

It would be unjust to conclude this article without inti-

mating our obligations and expressing our gratitude for the
liberality with which Colonel Chesney, the commander
of the Euphrates expedition, has complied with our re-

quest for information respecting the regions explored by
it. We may also be allowed to express an earnest wish
that the publication of the results of that expedition's la-

bours will not be much longer delayed. In spite of many
obstacles, the expedition succeeded, in the course of the

years 1833, 1836, and 1837, in running a line of levels from
the Mediterranean to the Euphrates

;
collecting materials

for a correct map of northern Syria
;
exploring northern

Mesopotamia
;
surveying the Euphrates from Bir to the

sea ; exploring the Tigris for 400 miles above its junction
with the Euphrates

; exploring the great delta of Susiana ;

running a second line of levels from the Tigris to the

Euphrates across the plain of Babylonia ; and traversing

the Syrian desert by several routes. Valuable obserra-
tions, especially in the departments of zoology and geology,
were made by the naturalists attached to the expedition
Numerous astronomical observations were made by Lieut.
Murphy (who fell a martyr to the zeal with which he de-
voted himself to the task), and have been reduced bj the
Rev. R. Sheepshanks ; an important series ofpendulum cx-

Eeriments were made at Basra by Major Estcourt and
ieut. Murphy. The last-named gentleman was unfortu-

nately not the only member of the expedition who fell a
victim : the loss of the officers and great part of the crew
of the steamer ' Tigris,' in a hurricane near Salahiyeh, had
also to be regretted ; and Colonel Chesney suffered se-

verely in his health, though his high spirit carried him
through. The publication of the fruits of all this toil and
loss of life will be valuable, not only as an addition to

science and historical geography, but as a means of corro-
borating or correcting the East India Company** chart
of the Persian Gulf.

{Communicationsfrom Colonel Chesney ; Paper* by tlr

Officers of the Expedition under Colonel Chesney, in the

Journals of the Royal Geographical Society of London
and of the Geographical Society of Bombay ; Rich's Konr.
distan ; Travels of Morier, Fraser, and Ainswortb ; Marho.
Memoires sur VArminie ; Papers in the Journal of thr

London Royal Geographical Society, by Visconot Pol-
lington. Professor Long, Mr. Consul Brant, and Mr. Suter:
Parrott's Journey to Mount Ararat ; Chart of the Red S*t,

published by command of the Hon. East India Company
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Tiberius (grammarian), 425
Tiberius Absimarua, 425
Tibet, 425
Tibia [Skeleton]

Tibiana [Serttilarisca]

Tibullus. Alhius, 429
Tibur [Tivoli]

Tic Douloureux [Neuralgia]
Ticbfield [Titchfield]

Tichodroma, 430
Ticfno, Canton of, 430
Tictno, River [Po, Bat in uf the]
Tickell, Thomas, 431
Tickhill [Yorkshire]
Ticonderdga [New York]
Ticozzi, Siefano, 432
Tide-Mill, 432
Tideman, Philip, 433
Tides [Wave]
Tideswell [Derbyshire]
Tidore, 433
Tiedemann, Dietrich, 433
Tiedge, Christoph August. 4J4
TielTThiel]

^
Tit polo, Giovanni BattUta, 45i
TiBis, or Teflis, 435
Tiga, 436
Tiger-Bitterns [Tigrisomal
Tiger-Cats [Tigert]
Tigers, 436
Tfglium [Croton]
Tigrines, 4-14

Tigiines, 445
Tigranocerta, 445
Tigris, River [See Knd of letltr

Tl
Tigrlsoma, 445
Tijuca, 445
Tilburg, 445
Tilbury Fort, 445
Tile, 446
Tilesia, 446
Tilgate Beds, 446
Tilia, 446
Tiliices, 448
Tiliqua [Sciucoidians]
Tillage, 44S
Tillindsia, 449
Tillcmont, Sebastian Lenaiu de,

450
TiUoch, Alexander, 451
Tillotson, John, 452
Tilly, or Tilli, Count of, 432
Tilsit, 453
Tilt-Hammer, 453
Timacus, 454
Timaeus, 454
Timaeus, 4.">5

Tnnilia, 455
Timalinaj [Thrushes

; Timalisj
Timanees [Sierra Leoue]
Timanthrs, 455
Timber Trade, 456
Timber and Timber Trees, 4:>7

Timbrel, 4J8
Tirabuctfi, 4SS
Time, 460
Time-Bargnin [Stock*]
Time of Descent, 461
Time (in music), 461
Timoleon, 462
Timomachus, 462
Timon, 463
Timon, 463
Timor [Sunda Islands. Lesser

]
Timorlaut [Sunda Islands

Lesser]
Timotco da Urbino, 463
Timotbeus, 463
Timotheus, 464
Tiraotheus, 464
Timothy, Epistle of St. Paul ta,

464
Tiaiothy-Grast, 466
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Timur, Sultan, 466

Tin, 469
Tin, Manufacture of, -171

Tin Trade. 475
Tin (Medical Properties of),

476
Tin Plate [Tinning]

Tin Pyrites [Tin]

Tmactor, 476
Tinimidoe [Tinaraou]
Tioamolis [Tinamou]
Tinamou, 476
Tinea, 477
Tinctures, 477
Tiiidal, Matthew, 477
Tindnl, Rev. Nicholas, 479
Tiuian, 179

VOL. XXIV.
Tiunevelly [Hindustan, xii.,

203]
Tinning, Tin Plate Manufac-

ture, 480
Tinnitus A&rium, 482
Tinnunculus, 482
Tino [Tenos]
Tin6porus [Foraminifera, x.,

348]
TiotageU [Bossinevl
Tintern Abbey j^Monmouth-

shiie]

Tintoietto, J&copo, 483
Tioonien [Siberia]

Tiperah Mountains [Hindu-
stan, xii., 21G

; Silhet]

Tipperary, 484

VOL. XXIV.
Tippoo Saib, 493
Tipton [Somersetshire]

Tiraboschi, Girolaino, 495
Tiriino [Valtellino]

Tirhut [Hindustan, xii., 217]
Tiridates, 496
Tirlemont, 497
Tiro [Cicero]

Tirvalore, Tables of [Viga Ga-
nita]

Tiry, or Tiree [Hebrides]

Tiryns, 497
Tischbein, J. II., 498
Tischbein, J. H. W., 498
Tisias [Oratory]

Tissaphernes [Cyrus the

Younger]

VOL. XXIV.'
Tissot, Simon Andrew, 499
Tissues, Vegetable, 499
Titanic Acid [Titanium]]

Titanium, 505
Titans, 507
Titchfield [Hampshire, xii., 32]
Tithes, 507
Tithing, 509
Titi, Santi di, 509
Titian [Vicellio]

Titicica, Lake [Bolivia, v.,

Titlarks, 509
Title [Vendors and Pui

Title-Deeds

chasers]

86]

VOLUME XXV.
Titles of Honour, page I

Titmice, 2
Titmouse [Titmice]

Titsingh, Isaac, 8
Tittmann, J. A. H., 9
Titus Flavius Vespaaianus, 9
Titus, Kpistlc of St. Paul to, 10
Tit-Warblers, 11
Tiverton, 11

Tivoli, 13
Tlascala [Mexican States, xv.,

Tmolus, 14 [159]
Toad, 14
Toaldo, Giuseppe, 15
Tobacco, 15

Tobacco-Pipe, 19
Tobago, 20
Tubin, John, 20
Tubit, 21
Tobolsk, 21

Tobolsk (town), 22
Tociiyo [Venezuela]
Tod, 22
Toddilia, 22
Todi [Perugia]
To.liramphus[Kingfishers, xiii.,

229]
Todus [Muscicapidte, xvi., 14]
Toeplitx [Teplits]

Tolana [Aqua Tofoua]
Toga, 23
Toggenburg, 23
Tograi, or Toghrai, 23
Toise, 24
Tokat, or Tocat, 24
Tokay, 24
Tuland, John, 25
Toledo, 27
Tol6do, Don Pedro de, 28
Toledo, Tables of, 29
Tolentfno [Macerata]
Toleration, Tolerance, 29
Toletanus, Roderfcus, or Rod-

rfgo de Toledo, 31
Toll, 32
Tollers [Toll]
Tollius, Cornelius, 32
Tollius, Jacob. 33
Tolmezio [Udine]
Tolna, 33

, Tolomei, Clafidio, 33
Tol6sa, 34
Tolsey [Toll]

Tulu, Balsam of [Myrosper-
mum]

Tulftca [Mexican Slates, xv.,

160]

Tomahawk, 34
Tomato [Solanum]
T mib, 34
Tombs, Vaults, Tombstones,

Tabk-ts, 36
Tontline, George, 37
Tommasi, Giuseppe Maria, 37
Tomsk [Siberia]
Ton, or Tun, 38
Tmbiidge [Kent]
Tone, 38

P. C, No. 1612.

Tonga Islands[FriendlyIslands,

x., 476]
Tongue, 38
Tonic [Analeptics]

Tonnage and Poundage [Sub-
sidy]

Tonneins [Lot *t Garonne]
Tonnerre [Yonne]
Tonningen. 39
Tonquin, or Tonkin [China

307]
Tonquin Bean [Coumarouna]
Tonsils, 39
Tonsils, Diseases of the

[Quinsy]
Tunstall, or Tunstall, Cuthbert,

39
Tonsure, 41
Tontine, 41
Tooke, John Home, 41
Tooke, Rev. William, 42
Toon- Wood, 42
Toongoosea [Siberia]

Toorbut [Persia]

Tooriusk [Siberia]

Toorshish [Persia]

Topas, 43
Toplitx [Teplita]
Topography, 43
Topsham [Devonshire]
Torbay [Devonshire]
Torceilo [Venice]

'

Tordenskiold, 43
Tordesillas, 44
Torelli, Laelio, 44
Torelli, Giuseppe, 44
Torenia, 45
Toieutic [Phidias; Sculpture]

Torfaeus, or Torm6dus, 45
Torgau, 45
Toriuo, Province of, 45
Torino (Turin), 46
Torinus, Alb&nus, 47
Tormentil, 48
tormentilla, 43
Tornido, 49
Tornea [Finland]
Toraea-Elf [Bothnia]

T6ro, 49
Toronto, 49
Torpedo, 50
Torptdq (machine), 50

Torquemada [Office, Holy]
Torre, Delia, or Torriaui [Lom-

bardy and Lombard Cities]

Torre, Filippo del, 51

Torre, Giammarfa della, 51

i

Torre, Filomariuo, Duke della,

51
Torre del Greco [Naples, Pro-

vince of]

Torrlntius Lasvinus, 51

Torres Strait, 51

Torres Vedras, 52

Torricelli, Evangelists, 52

Torrid Zone [Zone]
Torrigi&no, Pi4tro, 53
Torrington [Devonshire]

Tors, 54
Torschok, 54
Torsellino [Turselliuus]

Torsion, 54
Tortenson [Thiriy Years' War]
Torli, Francis, 55
Tortoises, 56
Tortola [Virgin Islands]

Tortfina, 78
Tortosa, 79
Tortrix, 79
Torttiga, Island [Antilles]

Tortugas [Florida]

Torture, 79
Torus [Mouldings]
Tory, 81
Totantnse [Scolopacidss ; Trin-

ginse]

Totanus, 82
Totila [Rome]
Totipalmes, 82
Totness, or Totnes, 82
Tott, Francois, Baron de, 83
Tottenham [Middlesex]
Toucans [Ramphastidas]
Touch, 84~

Touch-me-not [Impatiens]

Touchstone [Flinty Slate]

Tout [Meurlhe]
Toulmin, Joshua, 84
Toulon, 85
Toulougcon, F. E., Viscount of,

86
Toulouse, 86
Toulouse, Counts of [Langtie-

doc]
Toup, Jonathan, 88

Tour, M. Q. de la, 88

Tourncos [Musophagidas, xvi.,

29]
Tourcoing, 83
Tourmalin, 88
Tourn [Leet, p. 388]
Tournament, or Tourney, 89

Tournay, or Dornick, or Door-
nik, 90

Tournefort, J. P. de, 90
Tournefortia, 92
Tournemine, Rene Joseph, 92
Tourneur, Pierre le, 93

m

Tourniquet, 93
Tournon, 94
Tournus [Saone et Loire]

Tourette, M. A. L. C. de la, 94
Tours, 94
Toussaint Louvertnre, 95
Towcester [Northamptonshire]

Tower of London, 97
Towers, Joseph, 99
Town, 99
Townley Marbles, 99

Townshend, Charles, Viscount
Townshend, 100

Townshend, Right Hon.
Charles, 1C3

Township, 105
Tonnson, Thomas, 105

Toxicodendron [Rhus]

Toxodon, 105
Toxostoma [Thrushes]
Traceiy, 107
Trachelfpoda, 108
Tracheotomy, 108
Trachenchy'ma [Tissues, Vera-

table]
"

Trachyte, 109
Trachytella, 109
Traction, 109
Tractrix, or Tractory, 109
Trade, Board of, 109
Trade-Winds, 110
Tradeacant, John, 112
Tradescantia, 1 12
Tradition, 113
Tragacanth [Astragalus]
Tragacanth, 113

Tragedy [English Drama]
TrSgia, 114
Tragopan [Phasianidse, xviii

,

65]
Tragopogon, 114
Tragos, 114
Trigus Hieronymus, 114
Trajan's Column, 1 15

Trajanopolis, in Thrace, 1 15

Trajan6polis, in Cilicia, 115
Trajan6polis, in Mysia, 115
Trajan ns, 115
Trajectory, 117
Tralee, 117
Tram-Road. 118
Trammels, 118
Trani, 118
Tranquebar [Hindustan, xii.,

20?]
Transactions,Philosophical, 1 18
Transcendental, 119
Transcendental, 120
Transformation, 120
Transformation of Coordinates,

121

Transfusion of Blood, 122
Transit, or Transit Instrument,

122
Transition Rocks, 134
Transits of Mercury and Venus,

134
Translation, 135
Translation [Version]

Transmutation of Metals [Al-

chemy]
Transparency, 136
Transpiration, Pulmonary, 137
Transplanting [Planting]

Transportation, 137
Transportation (law), 160

Transposition, 161

Transubstantiation [Sacra-

ments]
Transversal, 161'

Transverse, 162
Transylvania, 162
Trap, 165

Trapa, 165
Trapani (province), 166 !

Trnpani (town), 166
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Trapelus, 16<i

Trapezium. Trapezoid, 167
Tragus [Tiebnonil]

Trapp, Joseph. D.D., 10'

Trappe, La, 167

Trai-OD-Monlen, 168
Trass, 168
Trasymenian Lake [Perugia,

Delegazione di]

Trau, 168
Travaucore [Hindustan, xii.,

2041

Traveller's Joy [Clematis]

Trsvemunde, 168
Travera, Lake [Mississippi

River]

Travernari, Ambr6gio, 169
Traverse, 163

Traverse Table, 169
Traverses, 169

Travertin, 170
Travesty [Burlesque ; Parody]
Treacle [Molasses]

Tread-Wheel [Transportation]
Treason, 170
Treasure Trove, 172
Treasury, 172
Treaty, 173
Trebbia [Po]
Trcbiionrj (empire), 178
Trebiiond (town), 179 -

Trebucbet [Tumbril]
Trecate [Norara, Province of]
Tredgold, Thomas 180
Trediakovsky, 180

Tree, Cotton, 181

Trees, 181

Trees. Laws relating to[Timber]
Trefoil [Trifolium]

Tregony [Cornwall]

Tremandracec, 181

Trembecki, Staninlaw, 182
Tremella [TremvUini]
Tremellini, 182
Tremiti, the Islands of, 183
Tremolite [Augite]
Trench, 183
Trenrhard, Sir John, 183
Trenchard, John, 184
Trenck, Baron Franz von, 184
Trenck, Baron Frederic von der,

185
Trent [Tyrol]

Trent, Council of, 186
Trent and Humber, 191
Trenton [Jersey, New]
Trentachiu (county). 193
Trentschin (town), 194
Trepan [Trephine]
Trepang [Holothuria]
Trephine, 194
Treschow, Niels, 194
Trespass, 195
Tret [Tare]
Treves [Trier]

Trevigi, Province of, 195
Trevlgi (town), 196
Trevisani, Francesco, 196
Trevisani, Angelo, 196
Treviso [Trevigi]

Trevor, Sir John, 196
Trevor, Sir John, 197
Trew, Christopher James
Trewcieeas, 198
Triads [Welsh Language and

Literature]

Trial, 198
Triangle, 199
Triangula and Triangulum Aus-

trale, 199
Triangular Compass** [Com-

passes]

Triangular Xnmies [Numbers,
Appellation* of]

Triangulation. 199
Trianthema, 199
Tribe, 199
Trfbulo, Nicolo di. 200
Tribonianus [Justinian's Legis-

lation]

VOL. XXV.
Trfbulus, 200
Tribunus, 200
Tribfinus (physician), 202
Tncellaria [Polypiaria ; Cella-

rissa]

Tiichas, 203
Trichechus [Seals, xxi., 168]
Trfchia [Trichospermi]
Trichiasis, 203
Trichtlia, 203
Tiichinopoli, 203
Trichudermacee, 204
Trichodesma, 204
Trichogloahus [Psittacidre, xix.,

Trichophorus, 204 [90
Trichosanthis, 204
Trichospermi, 204
Trich6tropis, 205
Tricklasite [Fahlunite]

Tricoccss, 205*

Tridicna [Tridacnids]
Tridacnidas. 205
Tridacuphyllia[Madrephyllieea]
Trident, 207
Tridentalis, 207
Trier (government), 208
Trier (town), 2C8
Trieste (government), 208
Trieste (town), 209
Triewald, Martin, 209
Trifolium, 210
Tritorium, 211
Trigl6chin, 211
Triglyph [Civil Architecture,

p. 218]
Trigonelfa, 212
Tngonia [Trigonide]
Trigfinidso, 212
Trigonarephalus [Viperidas]

Trigonometrical Coordinates,

213
Trigonometrical Curves, 213
Trigonometrical Series, 213
Trigonometrical Survey, 214
Trigonometrical Tables, 226
Trigonometry, 227
Trigonosemus, 229
Trigonotreta, 229
Triller, Daniel William, 229
Triloculioa

[ Foraminifera]
Trilobites, 230
Trimera, 235
Trimmer, Saran, 236
Trtnia, 237
Trineavellius, Victor, 237
Trincomalee, 237
Tring [Hertfordshire]
Trioga [Tringuue]
Tringinas, 238
Trinidad, 240
Trinity, 241
Trinity College, Cambridge,

243
Trinity College, Oxford, 244
Trinity Hall, Cambridge, 245
Trinity House, 245
Trin6da Necctsitas. 247
Trinomial, 247
Trinodia, 2J7
Trionyx [Tortoises]

Tri|ihaue [Spodumene]
Triphasia. 248
Triple Alliance, 248
Triplicate, 249
Tripod, 249
Tripoli, 249
Tripoli (city), 257
Tripoli (mineral), 259
Tripolis [Syria]

Tripolitza, 259
Trippel, Alexander, 259
inpsurus [Woodpeckers]
Trisection of the Angle, 259
Triietum, 260
Trismegistus, 261
Trisslno, Giovanni Giorgio, 261
Tristan da Cunha, 261
Tristan da Cunha (islands), 261
Trfticum, 261
Triton, 263
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Tritonia, 263
Tritonoidea, 263
Triumph, 263
Triumphal Column [Trajan's

Column I

Triumviri, or Tresviri, 263
Triveiito [Sanniol

Trivet, Nicholas, 264
Trivia [Cyprandee, viii., 256]'

Trivfilzio, 264
Troad [Troy]
Trochaic Verse. 265
Trochatella, 266
Trochella, 266
Trochia, 267
Trochidss, 267
Tr6chidon [Trochida)]

Trocbflids. 271
Trochilus [Trochilidas]

Trochoidal Curves, 282
Trochoidea [Trochidas ; Tur-

binirlas]

Trochus [Trochidal
Troezen, 290
Troglodytes, 290
Troglodytes

[
Wrens]

Trnglodytiuai [WnrQa]
Trugon [Troguiiida:]

Trogonidae, 290
Trogtis Pompeius, 295
Trois Rivieres [Canada, vi., 214]
Truitzk, 295
Troitzk, 296
Trojan Game* [Tournament]
Trolhatten, Canal of [Sweden]
Tr6llios, 296
Tromb6ne, 296
Tramp, M. H., 296
Tromp, Cornelius van, 297
TromsOe [Trondhiem]
Trona [Sodium]
Tronchin, Theodore, 298
Trond (or Tron), Saint, 298
Trondhiem, 298
Trondhiem (town), 301
Tropreoleae, 301
Tropaa'olum, 302
Tropaeum, 302
Trophis, 302
Trophy, 303
Tropic Bird, 303
Tropics, 304
Tropidogaster, 304
Tropidolepis, 304
Tropidolopisma, 304
Tropid6phorus [Scincoideans,

xxi., 74]
Tropidorhynchus, 305 -

Tropidosaura, 305
Tropidurus, 305
Troppau (circle), 306
Troppau (town), 306
Troubadours, 306
Trout, 308
Trover, 309
Trowbridge, Sir Thomas, 309
Troy, 310
Troy (America) [New Tork]
Troy Weight, 311
Troy, Francis de, 311
Troy, John Francis de, 311
Troyes, 311
Truck System, 312
True. 316
Truffle [Tuberacee]
Truman, Rev. Joseph, 316
Trumbull, Sir William, 316
Trumbull, John, 317
Trumpet, 317
Trumpeter, 317
Truncated, 317
Trunk of Trees [Stem]
Truro, 317
Truss [Hernia]
Trussing, 318
Trust and Trustee, 319
Truxillo [Peru]
Tryphiodorua, 325
Tscherkusk, Old, 325
Tscherkask, New, 323

VOL. XXV.
Tschernigow [Czeraisow]
Tschirnhaosen, R. W. too, 3.1
Tschudi, Gilles, 326
T»chuguje», 327
T>hooktshes [Siberia]

Tshudes [Russian Empire]
Tuam, 327
Tuam, Diocese of, 327
Tuariks [Sahara]
Tub.istrasa [M ulrephylliaea]

Tubbus [Persia]

Tube, 328
Tube, Eustachian [Ear]
Tuber (in systematic botany

[Tuberaceas]

Tuber (in structural botani
[Stem]

Tubsricere, 328
Tubercnlarini. 329
Tuberose [Polyanthes Tubr-

rosa]

Tubiciuella [Cirripeda, Tii. ill).

Whales]
Tulicolas, 329
Tubicoliun, 331
Tt.bifera, 334
Tubingen, 334
Tubipursja, or Tubiporidze, 3 1

Tubiporites, 335
Tubulibranchiita, 335
Tubulipora [Tubuliporidav)

Tubulipdrida, or Tubuiiiwm
337

Tucanus, 337
Tucker, Abraham, 337
Tucker, Josiah, 338
Tuckey, Captain [Congo]
Tucuman f Plata, xviii., 22li

Tudela [Navarre]
Tudela, Benjamin of [Benj m z

of Tudela]
Tudor [Henry VII.]
Tudway, Thomas, 341
Tuesday [H eck]
Tufa [Travertin]

Tuff, 341
Tuileries [Paris]
Tula (government). 341
Tula (town), 341
Tulip Tree, 34]
Tulip [Tulipa]
Tulipa, 342
Tulipiiia [Polypiaria ; Scrtu-

laride]

Tulipowania [Tulipa]
Tull, Jeihro, 344
Tullamore, or Tullamoorr, 31 j

Tulle, 345
Tullus Hostilius, 345
Tumbrel, or Tumbril, 346
Tumen, Tjumen, or Jepantscha,

346
Tumour, 346
Tumulus for Barrow), 348
Tun [Ton]
Tunbridge [Kent]
Tunbridge Wells [Kent]
Tune, 350
Tungsten, 350
Tungufes [Siberia, xxi-, 4f-9]

Tunictta, 351
Tuning, 354
Tunis (state), 359
Tunis ftown), 367
Tunja [Granada, New]
Tunnel, 368
Tunstall, James, 376
Tupaia, 376
Tupinambis [Monitors]

Tupistra, 377
Turbary, Common of, 378
Turbintcea, 378
Turbinella [Siphonoetomata,

xxii., 52]
Turbfnidre, 378
Turbinolia [MadrephylliaMj
Turbinolopsis [Madrephj li.srjl

Turbo [Turbimdss]
Tnrbot [Pleuronectidc]
Turdidas [Meralida; ; Thn»J,«;
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Turdui [Merulida: ;

Thrushes]

Turenne, Henri, Yicomte tit,

386

Turf, 388
Turgot, A. R. J., 389

Turin [Torino]

Turinst [Siberia, xxi., 471]

Turkey [Pavonidae, xvii., 335
;

Poultry, xviri., -ISO]

Turkey, Turk., 392
Turkish Chronology, 405
Turkiih Languages and Litera-

ture, 403
Turkey, Commerce of, 407
Turkey Berries

[
Rhamnus]

Turkey buzzard, 408
Turkey Hone, 410
Turkistan, 411
Turkomans [Turkey ; Turki-

stan]

Turks [Turkey]
'Turmeric Root \ Curcuma]
TurnhuU's Blue, 416
Turu6bus, Adrian, 417
'Turner, William, 417
Turner, Samuel, 417
Turner's Yellow, 417
Turnern [Tumeraceoe]
'Turnericese, 418
Turuerite, 418
Tumhout. 418

VOL. XXV.
Turnip-Fly, 427
Turnips, 427
Turnix [Perdicidffl, xvii., 442]
Turnpike Roads [Roads]
Turnpike Trusts. 429
Turnsole [Archil]

Turnstone [Scolopacidae, xxi.,

86]
Turpentine Tree, 430
Turpentines, 431

Turpeth Mineral [Mercury, xv.,

104]
Turjin, or Tilpln (TuxpiuusJ,

Turpin de Crisse, 433
Turpinia, 434
Turquoise, 434
Turraea, 434
Turret, 434
Turrilites, 434
Turris, 434
Turritella, 434
Tursellinus, HorStius, 436
Turtle [Tortoises]

Turtle D.ve, 437
Tuscan Order [Civil Archi-

tecture, vii, 223 ; Column]
Tuscan School of Painting, 438
Tuscans [Elruria]

Tuscany. 441
Tusculum [Frascati]

Tusker, ThumaSj 445
Tussiligo, 445

VOL. XXV.
TussiUgo Furfara, 446
Tutbury [SUrlbrdshire]

Tutela [Tutor]

Tutenag, 446
TfitUo, 446
Tutor, 446
Tutsan, 447
Tutty [Zinc]

Tuxtord [Nottinghamshire]
Tuy, 447
Toy, Lucas de, 447
Tweddell, John, 447
Tweed [Berwick ; Berwick-

shire]

Twetdmouth [Berwickshire]

Twelve Tables, 448
Twer (government;, 448
Twer (town), 4 18

Twilight, 449
Twining, Thumas, 449
Twining, William, 449
Twiss, Richard, 450
Tycho Brahe [Brahe., Tycho]
Tychonic. System [Brahe, Ty-

cho ; Si stem]
Tychsen. U. G., 430
Tychsen. T. C , 450
Tye, Christopher, 430
Tylophora, 451
Tylos [Isupoda, xiii., 55]
Ty'inpanuin [Kar]

Tvndalo, or Tindale, William,
"451

VOL. XXV.
Tynemouth, 452
Type- Founding, 453
Typhacese, 456
Typhis, 437
Typhlnphthalmes, 457
Typhlops, 457
Typh6nium, 458
Typhoon, 458
Typhus [Fever]
TyrannuuB [Shrikes, xxi., 415]
Tyrannio, 438
Tyrannula [Shrikes, xxi., 415]
Tyrannus [Shrikes, xxi., 415]
Tyrant, 458
Tyrant (Shrikes, xxi., 415]
Tyre [Tyrus]
Tyrkenuedy [Fermanagh]
Tyrol, 459
Tyrone, 462
Tyrrell, James, 467
Tj rrheni [Etruria]

^jrtacus, 467

i,vrus, 468
Tyrwhitt, Thomas, 4C8
Tyson, Edward, 468
Tysseus, Peter, 469
Tj tier, William, 469
^ytler, Alexander Fraser, 469
Tzaua, Lake [Abyssinia; Nile]

Tzetzes, Johannes, 470
Tzetzes, Isaac [Tzetzes, Jo-

hannes]
Tigris, 470
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u.

U is at one extremity of the series of vowel sounds,

lying next to the vowel o. In the Hebrew alphabet it does

not appear, and was probably originally wanting in that of

the Greek tongue. For the different forms of the letter

see Alphabet.
I. The close connection between this vowel and the

vowel o might be inferred from their relative position in

the vocal gamut, and has been already the subject of

remark under the article O.
2. u is interchangeable with the diphthongs oe or ot in

Latin. Thus cura, utor, finus, munio, murus, often appear

in the older dialects of that language as coira or coera,

oitor or oetor, oenus (observe the w sound at the beginning

of the English word one), moinio or moenio, moerus.

Hence the verb uro is probably connected with oestrum,

and also with aestus, aestas, as well as Vesta, Vesevus. In

the same way foetus, foecundus, are formed from the old

verb fuo, by the addition of the common suffixes tus and
cundus, which are so often attached to verbs. Again the

variation in the forms of Poeni and Punicus is an example
of the same principle. It may be added, that all the words
munus, munire, communis, immunis, muni a, murus, are

connected both in form and meaning with the Greek words,

such as notpa, denoting division.

3. u with au, as in the Latin forms claudo and cludo,

and the Latin mus compared with the German maus, a
mouse.

4. A short « with a. Thus those who represent the

Arabic article in English characters are divided between
al and ul.

5. A short u with e. Thus the Greek tongue, or rather

pen, prefers the syllable el where the Latin writes ul, par-

ticularly in the penult syllable : as SwXoc, Siculus : com-
pare also the ciy tXikiXtv with the Latin ululare. The
Germans again prefer el. Hence the Latin tabula, fabula,

appear in German as tafel, fabel. The vowel u is also pre-

ferred by the Romans before n, if a d or t follow. Hence
rediens has a genitive redeuntis, and faciundus is as com-
mon as faciendus.

6. A short u with if. See I., s. 2.

7. For the interchange of du with b and v, see B, D.
8. For the interchange of / with u, see L.
9. Ou not unfrequently results from on, particularly in

the Greek language, as olovt for oto»( ; rvierovat for rt«r-

Tovrt ; and the accusative plural of the second declension,

ouovc, is a corruption of otcovc, being formed from the sin-

gular oucov by the addition of the affix for plurality. Mr.
Payne Knight appears to be wrong in inserting a digamma
in this form.

10. For the loss of an initial c before u, see C. In con-
firmation of what is there stated, it may be observed that
titer appears in an inscription which is determined by its

contents to belong to the Augustan sera, in the form
cuter, at least neuter is written necuter. The copyists,

scandalized at such a form, altered it into nec vero, to the
utter annihilation of the sense, until Marini again restored

the true reading of the stone.

II. The insertion of a y sound before u is not limited to

an initial u, as in union, university ; but occurs in the
middle of words. Thus, in Norfolk ' true ' is sometimes
pronounced ' tryoo.' It is probably in this way that the
English have adopted the orthography etc in so many
words, as new, few.

12. For the intimate connection of u with V and \V, see
those letters.

U'BEDA, a city of Andalusia in Spain, situated at the
foot of a mountain called los Cerros de Ubeda, in 37° 56*

N. lat., 3° 24' W. long., between the rivers Guadalquivir
and Guadalimar. Since the new division of the Spanish
territory, Ubeda belongs to the province of Jaen. Alfonso
IX. of Leon took it from the Moors on the 16th of July,
1212, immediately after the battle of las Navas de Tolosa;
but the garrison which he left in it being too scanty to
defend the city against the Moors, it was evacuated by the
Christians, and set on fire. The Moors retained possession
of it until the 29th of September, 1239, when it was re-
taken by Fernando III. The inhabitants, together with those

of Baeza and other cities which were reduced about the

same time, betook themselves to Granada. The plain oa
which Ubeda stands is among the most fertile, of Aadslusi.
and yields abundant crops of grain and oil, which are carried

into the interior. The population amounted, in 1836, In

15,774 inhabitants, most of whom are occupied in agricul-

tural pursuits ; the rest find employment in the maanfar -

tures of coarse cloth, blankets, and hats. Ubeda celebraU*
an annual fair, which is much frequented by the inha-

bitants of the provinces of Cordova and Jaen, on the 23th

of September, in commemoration of the taking of the civ.

from the Moors. (Minano, Diceionario Geogrdfico ,- Mt-
riana, Hist. Gen. de EspoXa, lib. xvi.)

UBERTI, FA'ZIO DEGLI, of a Guibeline family «f

Florence, is believed to have been a son of Lapo degb
Uberti and grandson of the great Guibeline leader Farinats

degli Uberti,* who after the defeat of the Guelphs at Mor-
teaperto, saved Florence from the fury of his own parr/

which wanted to raze the town to the ground. Of the per-

sonal history of Fazio little is known, except that be lived

in the middle of the fourteenth century, that he was as

emigrant in consequence of the proscription of hi* parb
by the triumphant Guelphs, and that he found an asykn
at various Italian courts, among the rest at that of the

Visconti at Milan, amusing his patrons by reciting vera*.

Some of his canzoni and other small poems are found ro

various collections. He composed also a descriptive pota
in terza rima, entitled 'II Dittamondo,' from the Lata
words 'dicta mundi,' the 'sayings' or 'the news of th*

world,' in which, borrowing the plan of Dante, he repre-

sents himself travelling about the world in company wi!t>

Solinus, the author of the ' Polyhistor,' and describes the

various countries, their history, the contemporary sove-

reigns, and other things worthy of note. The poem con-

tains six books, subdivided into cantos, but is not complctr.
It is written with graphic concision and energy of stjlt,

and is interesting as a memorial of the geographical in-

formation of that age, mixed with fabulous traditions sal
mythological lore.

The ' Dittamondo ' was printed at VicMlza in 1474, tal

reprinted at Venice in 1501, both editions being however
full of errors. An improved edition, with corrections br

Monti and Perticari, was published at Milan in 1836.

Fazio is said, by Filippo Villani, to have died at Verona,
after a quiet old age. (Tiraboschi, Storia delta Lette-
ratura Italiana.")

UBES, ST. [Setubal.]
UCAYALI, River. [Amazon; Peru.]
UCCE'LLO, PA'OLO, a celebrated old Florentinr

Eainter, contemporary with the sculptors Ghiberti and
lonatello, who would, in the opinion of Vasari. haw

been one of the most remarkable painters that had li\ oi
from Giotto until Vasari's own time, had he bestowed
as much labour on men and animals as he did on per-
spective. Uccello was the first Italian artist who re-

duced the principles of perspective to rule : he was ac-
quainted with geometry as a science, which he learnt «'

his friend the mathematician Giovanni Manetti, with whom
he used to read Euclid. He painted in fresco and in dis-
temper, but most of his works are now destroyed. His
pictures were generally of such subjects as admitted of th*
introduction of animals ; and he contrived in all his worU
to display his power of foreshortening. His best works
were those painted in Santa Maria Novella, in green earth,
where he illustrated the histories of Adam and Eve, and o£
Noah, the creation, and the deluge. In these works he
painted numerous animals,—amongst them many birds.
He acquired his name of Uccello on account of his predi-
lection for painting birds. Vasari does not mention bo
family name : it was not Mazzocchi, which is a name given
to him by Orlandi through misunderstanding a passage Lo

Vasari. He was skilful also in landscape-painting, and
the backgrounds of some of his paintings were the bes:
specimens of this department of art that had been pro-
duced up to his time.

Uccello painted also in green earth, in the cathedral, a
colossal equestrian portrait of an Englishman, who wu a
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captain of the Florentine republic, and who is called Gio-
% uini Aguto by Italian writers : he died in 1393. This
painting still exists, and is marked at the base, Pauli
Uecelli Opus. He had a high opinion of his proficiency
i a his own peculiar line, and he painted on the same panel

* own portrait, with the portraits of four other men
distinguished in different arts or sciences. He painted
Giotto for painting, Brunellesehi for architecture, Dona-
!'-llo for sculpture, himself for perspective and animal
painting, and Giovanni Manetti for mathematics. He
•lied, according to Vasari, in 1432, aged eighty-three, very-

poor, having latterly devoted his whole time, to perspec-
. which was a "very unprofitable study to liimself,

'though succeeding artists derived great advantages from
- labours. Bottari supposes 1472 to have been the date
I'ccello's death.

Vasari, Vite de' Pittori, <J-e. ; Lastri, Etruria Pittrice.)

LTDALL, NICHOLAS, was born in Hampshire, in 1506.
i te was admitted a scholar of Corpus Christi College, Ox-

. d, January 13, 1520, and took the degree of B.A. Sep-
tember 3, 1524. After he left college he became master
nf Eton school, and obtained the degree of M.A. in 1534,

« hich had been refused to him at college on account of
I lis inclination to the tenets of Luther. He w as afterwards
master of Westminster school. In the early part of the

i of Edward VI. he was appointed to a canonry at

Windsor. He died in 1564.

L'dall published ' Flovres for Latyne Spekynge,' London,
I ">33, which consists of selections from Terence's comedies,
ith an English translation ; he also published translations

from some of the Latin works of Erasmus ; but his chief

L-laim to notice is, that he was probably the first writer of

gular English comedies divided into acts and scenes.

*\ood says that he wrote several comedies, all of which
tiowever had been lost, till a printed copy of one of them

.i~ discovered in 1818: this is • Ralph Royster Poyster.'

\n account of this comedy is given in English Drama,
vol. ix., p. 429; and in The Picioral History nf England,
. oi. iii., p. 579. Udall also wrote, probably for his scholars

it Eton, a Latin tragedy, 'De Papatu,' 1540.

John Heywood, born at North Minis, in Hertfordshire,

*aa a dramatic writer contemporary with Udall. He also

n as educated at Oxford. He died in 15G5, at Mechelen
Mechlin'). Heywood's plays however were shorter, and

artistically constructed than Udall's, consisting of only
i single act, and were rather interludes than comedies.
For an account of Heywood's productions, see English
Drama, p. 428 ; and Pictorial History of England, vol. iii.,

579. John Heywood should not be confounded with

Heywood, Thomas.
Baker's Biographia Dramatica, by Reed and Jones;

Watt's Bibliotheca.)

UDDEVALLA. [Sweden.]
U'DINE, PROVINCE OF, a division of the Venetian

territories, now forming part of the Lombardo-v netian

Kingdom subject to the crown of Austria. It is divided
. i.to twenty-one districts : Udine, San Davide, Spilimbergo,
daniago, Aviano, Sacile, Pordenone, San Vito, Codroipo,

1 itisana. Palma, Cividale, S. Pietro, Faedis, Moggio, Pa-
ai,u Rigolato, Ampezzo, Tolmezzo, Gemona, and Trice-

1:110. The whole population is about 340,000. A descrip-
tion of the country is given under Friuli. The principal
'. e.vns are, 1, Udine, the capital, situated in an elevated

:
lain, near the foot of the Carnic Alps, and about 20 miles

ti-nra the sea-coast of the Adriatic, and on the high road
mid Venice to Vienna. Udine is a walled town, between
.mr and five miles in circumference. Upon an eminence
in the middle of the town is the old castle, once the resi-

dence of the patriarchs of Aquileia, who were for several

centuries lords of Friuli. The patriarchs of Venice have
uecceded to the spiritual jurisdiction of the patriarchs of
Aquileia. Udine is a bishop's see: it has some fine

hurches, among others the cathedral and the church of
S. Pietro Martire : and several palaces of the nobility

adorned with good paintings, a handsome square lined

. ith arcades and adorned with a fountain, several good
m reeU, a communal gymnasium, a royal lyceum, a clerical

-eminary, three colleges for the education of females, scve-

: d public libraries, the Museum Bertolini, the Museum
Antonini, an agricultural academy, a philharmonic in-

ntute, a monte di pieta. a theatre, and nearly 20,000
1 .habitants. A considerable trade in silk, the produce of

the country, is carried on at Udine. There are silk and

leather manufactories, and a sugar-refinery. The sur-
rounding country is liuitful and well watered, and the cli-

mate is healthv and pleasant. About two miles from
Udine is the village of Campoformio, memorable for the
treaty of peace of 1797 between General Bonaparte and
the Austrian plenipotentiaries, in which Venice was erased
from the list of nations. Udine is the birth-place of the
historian Giovanni da Udine, of a painter of the same
name, of the scholar Robortello, professor of classical

literature at Lucca, Pisa, Bologna, and Padua in the
sixteenth century, and several other learned men. 2, Civi-
dale, with 4000 inhabitants, the antient Forum Julii, which
has given its name to the whole country, and where
important remains of antiquity have been recently dug out,
chiefly by the care of Count Michele della Torre, assisted
by the Imperial Austrian government. 3, Pordenone.
near the borders of the province of Treviso, a thriving
town of 5000 inhabitants, with manufactories of linens and
paper. 4, Spilimbergo, on the banks of the Tagliamento,
a town of considerable trade. It is the birth-place of Irene
da Spilimbergo, a female painter of some note. 5, Palma
Nova, a fortress, important for its situation on the eastern
frontier of Italy.

(Liruti, Nottzie dei Letterati del Friuli ; Maniago. Storia
delle Belle Arti Friulane ; Palladio degli Olivi, Hislorie
della Prorincia del Friuli, 1660 ; Maniago, Guida d Udine,
1825 ; Rampoldi, Corografia dell' Italia.)

U'DINE, GIOVANNI DA. [Nanni.]
UELZEN is a small town in the principality of Liine-

burg. in the kingdom of Hanover, in 52° 56' N. lat. and
10° 32' E. long. It is situated in the middle of the LSne-

1 burg heath, on the river Ilmcnau, the two arms of which
surround the town, and has a wall and moat with three
gates. The population is about 3000. They cultivate flax

of a very superior quality, have manufactories of linens,

camlet, woollen cloth, and starch : there is likewise a
brandy-distillery and a paper-mill. There are no public
buildings, except one church and two hospitals. The in-

habitants carry on a considerable trade, and the annual
fairs, for horses, cattle, and flax are much frequented.

There is in the neighbouring country a good breed of
horses, of which the stallions are highly valued. Uelzen
is the birthplace of Professor Eberhard Augustus William
von Zimmermann, the well-known geographical and po-
litical writer, wdio travelled in France, Italy, England,
Russia, and Sweden : he visited England several times, and
published in London his ' Political Survey of the present

State of Europe,' 1788. In his later works (after 18061 he
expressed himself on the subject of the French tyranny
with a freedom which frequently exposed him to personal

danger. He died on the 10th of June, 1814, in the 72nd
year of his age. (Brockhaus, Conversations Lexicon

;

Hassel, Handbuch; Stein, Handbuch der Geograjihie,

edited by Horsehelraann.)
UFFCULM. [Devonshire.]
UFFENBACH, ZACHARIAS CONRAD VON, a

learned German, was born on the 22nd of Feb.-uary, 1683,

at Frankfort-on-the-Main, where his father was a senator,

and belonged to an antient and noble family of the place.

He was educated at the gymnasium of Rudolstadt, whence
he proceeded in 1698 to the university of Strassburg to

study law. In 1700 he lost both his parents, which obliged

him to return to Frankfort; but as soon as he had got over

his grief he went to Halle, where he completed his acade-

mical studies, and in 1702 he took his degree of doctor of

law under Christian Thomasius, after having written an
inaugural dissertation, ' De Quasi-emancipatione Germa-
norum occasione Reformationis Francofurtensis.' Uffenbach

from his youth showed a great love of books, and while he
was at the universities he considerably increased the library

left him by his father. After completing his studies, he

travelled for two years through Germany, and collected

MSS. and rare books. In 1704 he returned to Frankfort

and settled there. The next five years were chiefly spent

in completing his library, which became one of the most

extensive private collections in Germany. In the mean
time some offer was made to him at Oxford, and it was

partly with a view to see whether the offer would suit his

taste, and partly with the view of making some acquisi-

tions for his library, that in 1709 he visited England, and

spent some time at Oxford. But various circumstances,

and especially the English climate, which did not agree

with his delicate constitution, induced him in 1711 to re-
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turn to his native place. He brought back with him up-

wards of 4000 rare and curious books, which he had pur-

chased in England and Holland. In 1721 he was raised

to the rank of a senator of Frankfort, and distinguished

himself so much among his fellow-citizens, that in the

course of nine years he was twice elected mayor : in 1731

he was raised to the office of chief-justice. He died on
the 6th of January, 1734.

Uffenbach was a man of extraordinary diligence. As
long as his health permitted it, he devoted all his leisure

time to bibliographical and other studies, and to the com-
position of most laborious works. He made and published

three different catalogues of his library; one in 1720,

and another in 1729, under the title ' Bibliotheca Uffen-

bachiana apocrypha vel latens, hoc est, librorum in cor-

pus redactorum vel aliis insertorum Catalogus.' This
catalogue was believed to have been made by the au-

thor with a view of disposing of some parts of his library,

as his official duties prevented his attending to it as

much as before. A third catalogue, in 4 vols. 4to., was
published after Uffenbach's death in 1735. Besides these

catalogues he commenced several other works, but was
prevented from completing \hem partly by his official en-

gagements, and partly by ill health. These works were,

—

1, * Glossarium Germanicum Medii Aevi '; 2, ' Commenta-
rius de Vita propria,' that is, an autobiography ; 3, ' Selecta

Historiae literariae et librariae,' the MS. of which formed
several quarto volumes ; 4, ' Adversaria, sive Excerpta
Realium ad Rem Librarian! et Literariam faciendum,' in

nine quarto volumes. The work most advanced towards
completion was Uffenbach's autobiography ; but when in

the latter years of his life he lost all hopes of ever finishing

his works, he gave the MSS. of them to his friend J. G.
Schellhorn of Memmingen, together with his literaiy cor-

respondence, forming eighteen thick quarto volumes, and
allowed him to make any use of them he pleased. Schell-

horn did not indeed complete or publish the works thus
bequeathed to him, but he made much use of the materials

collected by Uffenbach for his ' Amoenitates Literariae,' in

the ninth volume of which he gives an account of the
earliest printed works contained in the library of Uffenbach.
He also wrote a Life of his friend, which is prefixed to a
collection of Uffenbach's letters, ' Coinmercii Epistolaris

Uffenbachiani Selecta,' &c, 1753, &c, 5 vols. 8vo.
UGGI'ONE, or UGLCNE MARCO, called also Marco

of Oggione in the Milanese, was one of the best scholars

of Lionardo da Vinci. He did not, like most of the dis-

ciples of that great master, confine himself to easel pic-
tures, executed slowly and highly finished, but became an
eminent painter in fresco, and his works in the Place at

Milan have retained even to our time their tone and colour
unimpaired. Some of them are in the body of the church,
but the most remarkable of them is in the refectory : this

is the Crucifixion, which is equally admirable for the skill

evinced in the composition, the spirited execution, the
variety in the numerous figures, and the taste of the dra-
peries. For the refectory of the celebrated monastery of
the Certosa, near Pavia, he made a copy of The Last Supper
of Lionardo da Vinci, which is peculiarly valuable on
account of the ruinous condition of the matchless original.

The church of St. Euphemia, at Milan, contains one of
his masterpieces, representing the Virgin and Saints. He
died in 1530, but his age is not known.

(Pilkington
;

Fuseli, Dictionary nf Painters ; Mariana
Starke, Travels in Euiope, 10th edit ion, London, 1839.)

UGHELLI, FERDINANDO, born at Florence about
1595, entered the order of Citeaux, in which he rose to the
dienity of abbot. He is chiefly known for his great work,

|
Italia Sacra,' published at Rome, in 9 vols, fol., 1642-8,

in which he gives the history of the various Italian sees,

with the series of their respective bishops, and illustrates

them by numerous documents from the episcopal archives,
which also reflect much light on the general history of the
country. As it was impossible for the author to examine
himself all the archives of the numerous Italian sees, he was
often obliged to employ others ; and the consequence is,

that the execution of the work' is unequal. Still Ughelli's
history is very valuable, and has served as a model for similar
compilations of the episcopal history of other nations, and
especially of that of France, which was published about
fourteen years after the appearance of Ughelli's first volume,
under the title of ' Gallia Christiana,' in 165G. A new
edition of Ughelli's work was published at Venice, in 10

vols, fol., 1717-33, with considerable addition*, sod with

the ' Sicilia Sacra ' of Rocco Pirro.

Ughelli wrote a work in illustration of the history of the

Colonna family, ' Imagines Columnensis Familiae Cardini
lium,' Rome, 1650 ; and another work in Italian, entitled
' Albero e Istoria della Famiglia de' Conti di Marsciano,
Rome, 1667. Ughelli died at Rome in 1670.

(Tiraboschi, Storia della Letteratura Italiana.)

UGOTZ is a small county in the- kingdom of Hungary,
in the circle beyond the Theiss. It is bounded on tiie

'

north and west by the county of Bcregh, and on the en: .

and south by that of Szathmar. The area is only abou'.

486 square miles, and the population (in 1832) 40,643. U
\

whom two-fifths are Hungarians, the remainder Wai-
lachians and Rusniaks. In the northern and eastern parti

there are some mountains. The southern part is a 1*1*".

with a very slight declivity, on which account the Thei*
flows very slowly and with many windings, and form
numerous islands : there are also extensive marshes, tad

the frequent inundationjare injurious to the productiveoe*
of the soil : in dry seasons it is more fruitful. The moun-
tainous part is sterile-. Of the productive part of the huii

(166,384 acres), above one-half is covered with fort«?«.

60.000 are arable, 8327 meadows, and 1318 vineyards. The
chief domestic animals are swine, which feed m the great

oak-forests. There is a pretty considerable number «f

sheep, and no want of horned cattle. The principal pri-

ductions are timber, corn of all kinds, hemp, flax, tobaocu,

and fruit. In the woods there are bears, lynxes, stao
fallow-deer, and a variety of birds. Fish are extreme)?
abundant, especially in the Theiss, and are a chief source

of wealth to the inhabitants. There is no considerable tc*n
in this county. Nagy Szollos, the capital, has only 2S0u
inhabitants.

(OesterreichitcheNational Encyclopadie ; Ungarn,Cr-M*-
tien, Slavotrien, und der Ungarische Militatr Gran:-,
Leipzig, 1834, anonymous.)
UI8T, the name of two ofthe largerHebrides [Hmnn'.

belonging to Invemess-shire [Inverness-shirk], and dis-

tinguished as North Uist and South Uist. North 11* u
separated on the north from the southern extremity of Lonx
Island by the Sound of Harris, in which are a number of

smaller islands ; and on the south from the island of Ben-
becula by a narrow strait without name, dry at low-water.
South Uist lies south of Benbecula, from which it is sepa-
rated by a narrow strait, and at its other (southern t ex-
tremity is separated by a strait from the little island ol

Barra. Both North and South Uist are separated on the
east from the Isle of Skye by the channel of the Little

Much, here about 15 miles across at the narrowest part,

and on the west they are washed by the expanse of the
Atlantic. They lie between 57° 5' and 57" 45' N. lax. and
between 7° & and 7° 30' W. long.

North Uist is about 16 miles long from east to west, and
about 13 wide from north to south, measured in a direct
line : but the island is so intersected by deep arms and
inlets of the sea, and so occupied by freshwater lakes, tint

it can hardly be crossed in any direction without making a
circuit. The erection of wooden bridges over some of the
inlets has diminished this inconvenience. Some of the
inlets of the sea on the east side, especially Loch Maddr.
form commodious harbours. There are hills on this side of
the island from 300 to 700 feet high ; Mount Eval, near the
south-east corner of the island, is above 2000 feet. More
to the west are barren moors, then other hills covered with
heath and rough pasture ; then on the west side of the
island lie the principal pasture and cultivated lands, with
a shore generally low, but having a few bold rocky head-
lands. The tillage land yields good crops of bear or barley

;

the pasturage is covered with white and red clover. The
sands on the west coast are composed of fragments of shells
ground to powder, and being earned inland by the wind, they
form a calcareous manure and tend to improve the latw.
The island is chiefly formed of gneiss : but at the entrance
of Loch Maddy are two basaltic rocks rising out of the sea.

Aquatic birds are numerous on the freshwater lakes, m
which trout are found. Some of the islands in these lakes
contain red deer. Fish are not very numerous on the coast,
except shell fish, especially cockles, which are abundant.
The otter and the seal are found on the shore.
The whole island belongs to Lord Macdonald : it con-

tained, in 1831, 797 inhabited houses; 833 families, of
which 602 were employed in agriculture and 69 in manu
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.dure, trade, and handicraft ; the population was 4603.
Hie quantity of land in tillage was 11,200 acres, Scotch
ncasure; the quantity of constant pasture was 42^50
ries. Some of the 'tacksmen,' or larger fanners, who hold

i. '.i»i's, are skilful agriculturists: the smaller tenants have
improved within the last 30 years. Fishing is little at-

i. a<Jed to; and the manufacture of kelp, though still

rarried on, has much declined. Eleven decked vessels, from
_•') to 60 tons each, belong to the island : one is a packet,
• he rest are employed in local trade. Peat is abundant,
.nid is the common fuel. The people speak Gaelic, but
•.'love a fifth of the adults understand and speak English,
lliey are a sober, industrious, and cleanly people.
There are a parish church, a government church finished

ii 1828; thirteen schools, one parochial, ten supported by
: liferent societies, and two private schools. There are
braries attached to two schools. There is a sub-post-
tiiee to Dunvegan in Skye, and there are four inns. There

!> no market, but two yearly fairs are held for black cattle

mid horses. There are several antiquities, as upright stones,
i- ide crosses, and cairns; ' duns,' or Danish forts, and sub-
ii. nanean retreats called ' Uaighs,' or ' Picts' houses.'

The parish of North Uist comprehends also the small
iivumjacent islands of Orinsay, Boveray or Borera, or
iJoreray Vallay, Heisker or Hysker, Ronay, and others,

-"jine of these are united to North Uist at low-water.
South Uist is about 22 miles long from north to south,

nd about 8 broad from east to west. The eastern side is

itrged and mountainous : Heacle-Heacam-hill, or Hccla,
he highest mountain in the island, is 2500 feet high ; other
Mountains are from 1200 to 1300 feet high. The eastern

oast is bold and irregular in its outline ; its three princi-

pal inlets, lochs Skipport, Eynort, and Boisdale, are good
..'i hours: the western coast has a more regular outline,

i ml has, except about some rocky headlands, a low sandy
iiore. There are numbers of lakes; the largest is Loch'
tee, in the north of the island, into which the sea at spring-
.il.'s enters.

The island of Benbecula and a number of smaller islands

eiong to the parish of South Uist. Benbecula is about
miles long from east to west, and 7 from north to south.

I .> general character and appearance are similar to those
i North and South Uist ; it is marked by a bold coast and
!eep inlets on the east, and a low coast on the west, with
. number of lakes. The area of the parish is 80,508 acres,

'i about 120 square miles.

The islands of South Uist and Benbecula are formed of
-•neiss, coarse granite, and hornblende ; mica-slate is seen
ii a lew places.

The three landowners of the parish were all of the Mac-
'wiald family, but the principal estate has lately been sold.

I here are about 19,000 acres of arable-land. Cultivation
i:u> been extending and improving. The chief articles pro-
lueed are potatoes, bear, and oats; a little rye and a few
uniips are grown. Attention is paid to rearing cattle.

\elp is manufactured ; but there is but little fishing, and
he island has only four decked vessels, and those of small
uiilen.

There were, in 1831, 1298 inhabited houses ; 1298 families,

i uhom 1206 were employed in agriculture, and only 3 in

ade, manufactures, and handicraft ; the population was
<M. The people speak Gaelic, and though generally well

haved, are not cleanly in their habits: the extreme
» iverty of some leads to petty thefts. There is no parish

1 lurch, but there are two churches or chapels to nussion-

t t-y districts, and three chapels for the Roman Catholics,

• ho form two-thirds of the population. There are ten
' hools, the parochial school and nine others, most of them
ninected with charitable societies. There are four mills

1:1 the parish and four inns. There are some remains of
"lie or two towers and some relics of a monastery, chiefly

hi Benbecula.
( Map of Scotland, published by the Society for the Dif-

ii-iion of Useful Knowledge; Neto Statistical Account of
^ •itland ; MacCulloch's Highlands and Western Isles of
<-itland.)

UKRAINE is a name probably derived from the Polish,

'ii which it signifies boundary, a term which has been in

general use since the conquest of Kiew by the Lithuanians,

nid at that time designated the frontier towards the Tartars

and other noraade tribes. Subsequently the name Ukraine
^ as applied to the extensive and fertile tract of land^on

'iie banks of the Dnieper, together with the territory of

the Cossacks, with rather indefinite boundaries. These
countries, which till the time of Peter the Great were a
constant source of quarrels between Russia and Poland,
constitute the greater part of Little Russia, that is, the
four governments of Kiew, Podolia, Poltawa, and Slobodsk
Ukraine. This tract is remarkable for its rich pastures, and
a fine breed of horses and homed cattle. The face of the
country, the soil, natural productions, and other particulars
are described in the articles on the four governments.
[Kiew; Podolia; Poltawa; Slouode Ukraine.]

(Brockhaus, Conversations Lexicon ; Hassel, llandbuch ;

Cannabich, Lehrbuch; Schmidtlin, La Russie,lu Pologne,
et la Finlaride.)

ULCER. [Inflammation.]
ULEABORG. [Finland.] •

ULEMA ('Ulema), the collective name of the body of
learned men in Turkey, is the plural of the Arabic ' 'Alim,'
' wise,' and signifies originally ' the wise men.' The learned
men in Turkey form a corporation which received its or-
ganization from Mahmud-Paslia, grand-vizlr of Moham-
med II., the conqueror of Constantinople. In the larger
meaning, the word ulema comprehends all the divines, the
jurists, and even the priests (the imams, the sheikhs, the
moezzlns, the khatibs, and the kai'ms), as well as the
monks. But ulema, in its meaning as an organized body,
comprehends only professors of divinity, of law, and of some
other sciences, any one of which is easily connected with
divinity and law, on account of the Koran being the source
of all science. The mufti is the president of the ulema,
which has great political influence. No one can become
a ' mudcrri ' (professor) or ' kadi ' (judge) except a member
of the ulema, nor can any one be appointed chief judge or
mufti without having previously occupied a subordinate
place as judge or professor. An individual belonging to

the ulema is called by the general name ' mollah,' or ' a
man of the law.' In important cases, the mufti assembles
the ulema, or as many of them as he judges convenient, and
takes their opinion on the subject.

(D'Ohsson, Tableau de tEmpire Ottoman; Hammer,
Des Osmaitischen lleiches Staatsverfassung und Slaatscer-
waltung.)
ULEX, a genus of plants belonging to the section Loteae,

of the natural order Leguminosae. The species of this

genus are branched evergreen shrubs, furnished with
spines, and bearing yellow flowers. The calyx is 2-parted
and 5-toothed ; the legume oval-oblong, turgid, scarcely
longer than the calyx, containing but few seeds ; ovules
numerous.

Ulex Europ<rus has linear lanceolate leaves, villous

branchlels, ovate loose bracteas, and a pubescent calyx.

This is the common furze, gorse, or whin, and is a common
inhabitant of the plains and hills of Great Britain. It is

an erect evergreen shrub, with beautiful yellow flowers,

which appear in greatest abundance from February to

May, although in mild seasons it may be seen in blossom
all the year round, giving rise to the old proverb that
' Love is out ofseason when the furze is out of blossom.'

When it grows in cold, elevated, and open situations, it

seldom attains a height of more than two or three feet,

but in sheltered woods and other favourable spots, it

reaches a height of from ten to eighteen feet. This plant,

although hardy in its native districts, has only a limited

geographical range, "reat Britain is the centre of this

range. It is not found » far north as Sweden or Russia,

nor farther south than Provence. In Great Britain it does

not grow at a greater height than 1500 feet. Linnaeus

laments that he could scarcely keep the furze alive in his

greenhouse at Upsal. The furze, though generally an indica-

tion of the want of cultivation, is not without its uses. It

makes un excellent fodder for cattle and horses, of which
they are exceedingly fond. The mode of using it for this

purpose is to grind the shoots and young branches in a bark

or cider mill. In some places the growth of furze is made
a regular part of farm management, the plants being culti-

vated in rotation with corn and other crops, and are either

mown twice in four years, or three times in six years, and
the ground is again broken for corn. The furze is some-

times used for hedges, for which it is well adapted, espe-

cially where the hawthorn or holly will not thrive. The
hedges should be made wide, and regularly clipped, which
may be used to advantage where cattle or horses are kept.

Where ornamental hedges are made of furze, the double

variety should be employed on account of its handsome

Digitized byGoogle



U L L 488 U L L

flowers. Furze is a useful plant as a shelter in plantations
where young trees are sown, as the oak, beech, &c. When
the trees are grown strong enough, the furze may be re-

moved, and it will have served as a cover for game in the
mean time. This plan has been adopted by the govern-
ment in the New Forest and the Forest of Dean. Where
furze is abundant it is burnt for the sake of the ashes,

which make an excellent manure. The ashes contain a
large proportion of the salts of potassa, and are used in

many parts of the country as a lye for washing. The seeds,

like most of the Leguminosee, contain a large quantity of
nutritive matter. The double-flowered variety of Ulex
Europseus was first -found in Devonshire, and is now not
uncommon in gardens and shrubberies. The double flowers
add very much to the beauty of the plant. It can only be
propagated by cuttings.

U. nanus, the Dwarf Furze, has the teeth of the calyx
lanceolate, spreading ; the bracteas minute, close, pressed

;

the leaves linear and smooth ; the branches smooth, reclin-

ing. This plant is a native of Britain, also of the west of
France, in poor gravelly soils, but not common on the
Continent. It is also found in Ireland. It grows at a
greater elevation than the last species by 200 or 300 feet.

It flowers from the end of August till the beginning of
December, and not at other seasons. It may be at once
distinguished from the last, by its smaller and more deli-

cate structure and reclining habit. It seldom attains a
height of more than two feet.

U. strictus, the Irish Furze, has few or no spines, with an
erect, narrow, and compact habit. This plant was discovered
in the county of Down in the Marquis of Londonderry's
park. It is an upright plant, seldom flowering ; its branches
are soft and succulent ; and in size and character it stands
between the two foregoing species. This plant has never
yet produced seeds, so that it requires to be propagated by
cuttings ; and from this and its want of more definite struc-
tural characters, it has been supposed to be only a variety
of one of the former species. Its soft succulent character
renders it much more fit for a forage-plant than the com-
mon furze, and it has been used for this purpose with great
success in different parts of Wales. It requires no grinding
or previous preparation to its being used as fodder. There
is yet another species, U. provincialis, the Provence furze.

It has a pubescent calyx, with distant, lanceolate teeth.
There are considerable doubts as 1o whether this is any-
thing more than a variety; as such however it deserves
attention in cultivation.

In the cultivation of the furzes little care is required in this
country. When grown in open fields, the seed may be sown
broad-cast, and the young plants for the first year or two
should be kept free from weeds. They will not flourish on
wet or clayey soils, but prefer those which are dry, rocky,
and gravelly. The common furze is sometimes killed down
by severe winters, but it springs up again at the approach
of spring.

(Loudon, Arb. et Frut. Brit.; Cyclopcedia of Plants

;

Hooker, British Flora ; Burnett, Outlines of Botany.)

ULIETEA. [Society Islands.]
ULLAGE, a name given by gangers to the part of a

cask which is not filled with liquor : thus, if a cask, capable
of holding 90 gallons, have only 80 gallons of spirits in it,

there are 10 gallons of ullage.

ULLESWATER. [Westmorland.]
ULLMANNITE. Phosphate of Iron and Manganese.

[Manganese, Ores of.1
ULLOA, ANTO'NIO DE, was born in Seville on the

12th of January, 1716. He was educated for the naval
service, in which more than one member of the family
from which he sprung had distinguished themselves. He
was admitted in 1733 into the company of royal marine
guards. In 1735 he was selected in consequence of the
distinguished progress he had made in mathematics and
in the theory of his profession, along with Jorge Juan, to
accompany the French Academicians to South America, to
measure a degree of the meridian at the equator. Both
the young mariners (Ulloa was at this time only in his
twentieth and Juan in his twenty-third year) were pro-
moted to the rank of lieutenant in the navy on receiving
this appointment.
The squadron in which Ulloa and his companion em-

barked sailed from Cadiz in May, 1735, and landed them
at Carthagena on the 9th of July. They did not return to
Spain till the year 1746. The whole of the intervening

period was not however devoted to scientific measuremerrU.
They were detained five months at Carthagena waiting for

the French corvette which carried the Academician*, ao.1

this time was spent by Ulloa in studying the natuni

history of the district. The geodetical operations com-

menced in the neighbourhood of Quito, in June, 1738, aoi

the exertions of Ulioa to advance them were strenuous athl

indefatigable, till towards the close of September, _
17*,

when Juan and he were summoned to Lima by the Viceroy

to assist in placing the coasts in a state of defence again*
the expected arrival of the English squadron under Anson
As soon as the necessary arrangements were made ike;

returned to the scene of their labours, which wert

almost immediately interrupted by a summons to Gua> t

qui], where the sack of Payta by the English had spread

universal terror. After the necessary measures tor_»hf

security of the province had been adopted, the terrrfird

inhabitants insisted upon one of the officers being left K
superintend their execution. Ulloa returned to Quito

without his companion, and had scarcely reached it warn
he was recalled to Lima. Two frigates were placrj

under the command of himself and Juan, with orders is

cruise along the coast of Chili and off Juan Femand/L
At last the arrival of reinforcements from Spain set then:

finally at liberty. On returning to Quito, however, thti

found the Academicians had departed, with the exception
of Godin, along with whom they observed the comet i<

1744. Ulloa and Juan embarked in October of that ves-

on board two French vessels to return to Europe. Thr
which carried Ulloa sought refuge from an Englio
Erivateer in the harbour of Louisbourg in Cape Breta.
ut by the time it entered, the town had fallen into tht

hands of the English, and all on board were made prisonm
of war. Ulloa was conveyed to London, where be w»
received with marks of distinction, made a member of the

Royal Society, and by the intercession of his scientific

friends set at liberty. He arrived at Madrid, in July. 17-tt,

after an absence of eleven years and two months from hu
native country.

Ulloa's reception at court was flattering; he was ap-

pointed to the command of a frigate, and created a cot
mander of the order of Santiago. The task of puWUhir--
the scientific observations devolved upon Jorge Juan : r

write the history of the expedition was the charge •

Ulloa. Two years were consumed in preparing th*

narrative for publication: it appeared in 1748. The »w.
was comprised in four volumes : the first relates tfe.

adventures of the expedition from the time of its departure
from Cadiz til) the conclusion of the geodetical measure-
ments ; the second contains a description of the provin.-
of Quito in one book ; the third, the narrative of Ulloa ">

I and Jorge Junn's journeys to Lima and cruise along th-
1 coasts of Chili while a descent on the part of Anson wis
apprehended ; the fourth, the return voyage from Calitf
to Europe, and an appendix containing a chronolotrmJ
account of the rulers of Peru, from Manco Capac to Trr-
dinand VI. The work shows that the necessity of the ca*<.

as well as personal tastes, had contributed to devolve the

account of the strictly scientific operations of the expedi-
tion upon Jorge Juan. Ulloa had more taste for know-
ledge than talent for strict scientific inquiry. His activity
and inventive genius, fruitful in resources, had materially
promoted the labours of the expedition, and he bad thai

passion for knowledge which enables its possessor to gm-
an impetus to discovery. But for the additions made tj

strict science by the Spanish members of the expedition
the world is beholden to Jorge Juan. Ulloa's work bow-
ever, though deficient in method and accuracy, is arousin?
and suggestive of thought. He and Jorge Juan in the
character of their intellects stood in somewhat the same
relation to each other as La Condamine did to Bouguer

.

but to the honour of the Spaniards, no paltry jealousy
occasioned unseemly quarrels between them, such as de-
tracted from the merits of the Academicians, and their
harmonious co-operation enabled them to get the start w
their French associates in publishing the results of thru
labours. Don David Barry published, in 1826, a vohin>
which professes to contain the ' Secret Report,* made K
Juan and Ulloa to the minister Ensenada, of the comliu-j?
of Spanish America : it could have been wished that ttu
editor had given some account of the history of the MS.
and the manner in which it came into his hands.
Ulloa subsequently made tours of observation, by order
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of the Spanish government, in several countries of Europe.
During the reign of Ferdinand VI., however, he appears to
have been kept in the background. Upon the accession
of Charles III. innervation became for a time fashionable
at court, and the inquiring and enterprising spirit of UMoa
found itself in a more congenial element. After Louisiana
was ceded to the crown of Spain, m consequence of the
peace of 1762, he was nominated to take possession of and
to organise the province. He arrived at Louisiana in 1766,
but hts attempt to play the part of governor was an entire

failure ; it was necessary to supersede him by the appoint-
ment of O'Reilly. Ulloa after his return to Europe pub-
lished (in 1772) a volume of essays on the natural history
and antiquities of America. They bear, even more strongly
than his narrative of the expedition to South America,
the impress of a dilettante spirit of inquiry. In 1778 he
imblished a memoir entitled ' The Marine ; or the Naval
Forces of Europe and Africa,' a work which we have not
met with. In 1778 he published, at Cadiz, ' Observations
ofa 8olar Eclipse, made at Sea.'

In 1779, having by this time risen to the rank of lieu-
tenant-general in the naval service, he was placed in

command of a squadron fitted out to intercept and capture
:m English merchant fleet or? the Azores, and then to
repair to Havannah, to join a larger force destined to
make a descent on Florida. Wholly engrossed by his

speculative inquiries, Ulloa forgot to open his sealed de-
spatches, and returned to port after an unsuccessful cruise
of two months. He was arrested, tried by a court-martial
in 1780, allowed to retain his rank and titles, but never
acain employed on active service. He even retained his

place in the ministry of the marine, but was only employed
in examining the pupils of the school of naval artillery.

Ulloa died in the Isla da Leon, on the 3rd of July, 1795.
He retained his constitutional gaiety and activity to the
lust. Visitors found him surrounded with papers, anti-

quities, mathematical instruments, crucibles, in short all

the nicknacks of science. But if not himself a great phi-
losopher, Ulloa aided materially in promoting that tem-
porary re-awaking of the intellectual activity of Spain,
which characterised the second half of last century. He
contributed greatly to the establishment of the observatory
at Cadiz. Spain is indebted to him for its first cabinet of
natural history, and its first laboratory of experimental
metallurgy. He was a munificent patron of the arts of
printing and engraving. He superintended the construc-
tion of the maps of the Peninsula. He originated the
canal of navigation and irrigation of Old Castile, com-
menced under Charles III., and abandoned by his suc-
cessors. Ulloa superintended the establishment of a cloth
manufactory at the expense of the government, at Segovia,
which was intended to set the example of improving the
domestic manufactures of Spain ; and upon his urgent
representations young Spaniards were sent to acquire the
liberal and mechanical arts in various countries of Europe.
(The materials for this sketch have been found in the

writings of Ulloa, and in his biography by Messrs. Audefrret
and Vieuier, in the Biographie universelle.)

ULM, the capital of the circle of the Danube, in the
kingdom of Wurtemberg, is in 48* 24* N. lat. and 10°

K. long. It is situated in a beautiful and fertile country
at the south-eastern foot of the Swabian Alps, on the left

bank of the Danube, which here forms the boundary between
Wiirtemberg and Bavaria, and is joined by the Blau, which
Hows through the town. By the junction of this river

:>nd of the Iller, which falls into it on the right bank a few
miles above Ulm, the Danube becomes navigable, being
i^bout 200 feet broad and 12 feet deep. The city is nearly
of an elliptical shape, and the ground on which it stands is

tolerably level. Previously to the year 1805, it was strongly
fortified, but the works have been nearly demolished..
Like most of the old German towns, it has in general irre-

gular and crooked streets, and antique-looking wooden-
houses; there are however some broad handsome streets,

with flag-pavement for foot-passengers. Within the city

there are three stone and two wooden bridges, over
the Blau ; but the handsomest is a stone bridge of three
arches over the Danube, which connects the town with
the Bavarian village of New Ulm, on the right bank of the
Danube, and was erected in 1832, at the joint expense
of the crowns of Wiirtembergand Bavaria. Ulm has many
buildings worthy of notice. The Minster, a very fine speci-
men or intient Gothic architecture, and one of the largest

P. C, No. 1613.

and loftiest ohurches in Germany, is 485 feet long, including
the choir, 200 feet broad, and the middle aisle 150 feet Ugh.
The steeple is 837 feet high, and, though not completed,
is a splendid monument of German art in the middle ages.
This Minster was 111 yean in building (1377-1488), It
contains many curious monuments and works of art; paint*
ings by old German masters, admirable carved-work,
painted-glass windows, and a remarkably fine organ. The
town-house is a very antient and spacious edifice, not
remarkable for its architecture, but it contains many fine

paintings, among which is a portrait of Gustavus Adolphus,
king of Sweden, and in the vaults underneath are the
archives, with many valuable historical documents. The
German-house (das Deutsche-haus), containing the prin-

cipal public offices, is considered the handsomest and
most regular building in the oity. The theatre is adorned
externally with Corinthian columns. Besides the Minster
there are two Lutheran and two Roman Catholic churches.
There are in Ulm a gymnasium, a museum, a oity

library, a large and rich hospital, and numerous charitable

and useful institutions. The city has now 16,000 inhabit-
ants, who manufacture linen, silks, snuffs, tobacco, tobacco-
pipes, porcelain, See. This city has a very considerable
trade

; great quantities of manufactured goods and of the
productions of the country are sent down the Danube in

barges built at Ulm, which do not come back, but are sold

at Vienna. Being placed in an important military position

on the Danube, Ulm is well known in the history of the
wars in Germany. In 1805, after the victories of the
French at Elchingen, on the 14th and 15th of Ootober, it

capitulated on the 17th to Napoleon, General Mack and
the Austrian garrison of 28,000 men being made prisoners

of war.

(Brockhaus, Conversation* Lexicon ; A. Fischer, Da*
ICinigreieh Wurtemberg ; Stein, Oeographitehe* Lexicon;
Cannabich, Handbuch aer Oeographie.)
ULMA'CBiC, a natural order of plants belonging to Lind-

ley's rectembryose group of incomplete Exogens. The
essential characters of this order are as follow :—Flowers
hermaphrodite or polygamous, never in catkins; calyx
divided, campanulate, inferior, irregular; stamens de-
finite, inserted into the base of the calyx, erect in aestiva-

tion
;
ovary superior, 2-celled ; ovules solitary, pendulous

;

stigmas two, distinct ; fruit 1-2-celled, indemscent, mem-
branous or drupaceous ; seed solitary, pendulous ; albumen
none, or in very small quantity

;
embryo straight or curved,

with foliaceous cotyledons and superior radicle. (Lindley.)

This order consists of trees or shrubs, which have scabrous,

alternate, simple, deciduous leaves and stipules. The
genera belonging to it are Planers, Abelicea, Ulmus,

Ulmtu canpoltU.

1, Branch with learn and fruit; 2, branch with Bowers before hwvaa all

expanded ; 3, or»ry and itlgmas ; 4, embryo : 8. ilrjelo Sower Kparataa.

. Vol. XXV,—3 R

Digitized byGoogle



U L M 490 U L M
Celtia. Sponia, Mertensia. The species are natives of the

north of Asia, the mountains of India, of North America,

China, and Europe. This order is by most botanists made
a section of the natural order Urticacese. It was however
separated by Mirbel, and he has been followed by Lindley.

They differ from Urticace® in the possession of a 2-celled

fruit and hermaphrodite flowers.- In all other respects

they resemble Urticacese, and their affinities are the same.

rURTJCACM.]
Most of the species of this order are trees, the timber of

which is often very valuable. The bark of the Elm is

used in medicine. [Umus.] A proximate principle

called Ulmin has been obtained from the Elm, but the

other genera of the order have not yet been examined.

The genera Planera and Celtis, like the elm, have spe-

cies which are handsome ornamental trees, and yield use-

ful timber. The genus Planera is known by being poly-

rous, the flowers being hermaphrodite and single on
same plant. The pistiliferous and hermaphrodite

flowers have a bell-shaped calyx distinct from the ovary,

green, of one piece, and furnished with 5 ciliate lobes.

The stamens of the hermaphrodite flowers are four or five

in number, and less developed than those of the flowers

which bear stamens alone. The ovary is villous, with 2 ses-

sile, diverging, white, pimpled stigmas. The fruit is

roundish, 2-celled, each cell containing one seed. The
staminiferous flowers have a similar calyx to the others,

and the stamens are inserted opposites its lobes. Anthers
of two lobes, which have the appearance of four. The
species of this genus are trees inhabitants of Asia and
North America. They are quite hardy, and will grow in

the climate of Great Britain. The leaves are alternate, and
the flowers are small.

Planera Richardi has its flowers solitary in the axils of its

leaves, and both are borne on a branch developed in the

same year with themselves ; the petiole of the leaf is not

obvious, and the disk is elliptical, unequal at the base, and
dentate. This tree is the Zelkoua of Siberia, and is native

of the country between the Black and Caspian seas, be-

tween the latitudes 35° and 47°. It was introduced into

Europe about the year 1760, when a specimen of it was

Slanted by Lemonnier, professor of botany in the Jardin

es Plantes, in his garden at Montreuil near Versailles.

This tree was cut down in 1820, and it was found to be 70
feet in height, and the trunk was7 feet in circumference at

5 feet from the ground. In its native districts the Zelkoua
attains a height of from 50 to 80 feet. The trunk is straight

and very upright, and in large trees it often measures 30 or
40 feet from the ground to the point where it throws off

its branches. A remarkable character of the trunk of this

tree is that it is as thick at the point of ramification as it

is near the surface of the ground. The head of the tree

is large, tufted, and very much branched, and the branches
are slender, and form a more oblique angle with the trunk
than most trees. The flowers are small, and are of a
greenish colour, and have the smell of elder. The fruit is

about the size of a pea ; but although this tree appears to

bear well the severest winters of Europe, it does not ripen
its seed. The leaves strongly resemble those of the elm,
but they have a drier and firmer texture, and their crena-
tions are equal, which is not the case in the elm. The
Zelkoua yields good timber, and in its native countries is

employed for the same purposes as oak. Its texture is

very compact, and the grain so fine, that it is susceptible of
the highest polish. It is said never to become worm-eaten,
and also to resist the influence of water and damp earth
better than most woods. Both the sap-wood and the heart-
wood may be used : the latter is of a reddish-brown colour,

and very hard and heavy ; the former is white and elastic,

resembling the wood of the ash. Fine specimens of this

tree are growing at the Royal Gardens at Kew ind at the
Duke of Northumberland's at Sion-House.
P. Gmelini. Gmelin's Planera, has its flowers in heads,

opening before the leaves are protruded, and borne on
branches developed in previous years ; its leaf with an
obvious petiole. It is a native of North America, in Ken-
tucky, Tenessee, the banks of the Mississippi, and in all the
Southern states, especially on the borders of the Savannah
in Georgia. The wood is hard and strong, but it appears to

be little used. It was introduced intoGreat Britain in 1816.

The species of Planera may be propagated by grafting

on the common elm, or by seeds when obtained from the
sative forests of the plants.

The genus CellU has the following characters: the
flowers are borne upon the shoots of the year, in the axils

of the leaves, either solitary or 2 or 3 together, and each
upon a peduncle ; the calyx is well-shaped, distinct from
ovary, 5-6-parted, imbricate in aestivation ; 5 or 6 stamens
inserted into the base of the calyx, opposite to the lobes

and shorter ; anthers 2-celled, opening at the sides ; ovary
ovate, 1 -eelled

;
stigmas 2, sessile, acuminate, long,

spreading or recurved, downy or glandular ; fruit a drape

:

seed solitary, pendulous. Upwards of 19 species of ttu>

genus have been enumerated. They are handsome,
branched, deciduous trees, varying in size and the character
of their foliage, and bearing a fruit which is edible. Thr
leaves are alternate, in two ranks, ovate, and pointed ; and
all drop off the tree about the same time. They are native*

ofthetemperate parts of Europe, Asia, Africa, and America.
Celtit Austratis, the European Nettle-tree, has ovate-

lanceolate leaves, serrated, unequal at the base, rough on thr

upper surface, soft from down on the under one ; the flower*

are solitary ; fruit black. It is a tree growing to the height

of 40 feet, and is indigenous to the south of Europe and the

north of Africa. It has a straight trunk and a branched
head. The fruit, when ripe, is blackish, about the size of

the fruit of the bird-cherry, and its edible qualities are much
improved after a frost.. This fruit is sweet, and is supposed
to be the Lotus of the antients, and the food of the Loto-

phagi. The flavour of these berries however will hardly

justify the character given of them in the ' Odyssey,' Bh
ix., ver. 93, in which they are said to make those woo eat

them forget their country. The Spaniards eat these berrie*.

and the modern Greeks are said to be fond of them. Dr.

Sibthorpe says that in Greece they are called at the pre-

sent day honey-berries. The wood of this tree is highly
prized. It has a character between the oak and the bot.

A cubic foot weighs 70 lbs. 3 oz. It is very elastic, and
a piece 6 feet long may be bent into a circle without break-
ing. It is used for making furniture, also by carvers for

making images ; but the great use of this tree is for mating
pitchforks. For this purpose large plantations are culti-

vated in the south of France. The young vigorous shoot*
are used for making handles to coachwhips, ramrods fox

guns, and walking-sticks. In Narbonne the tree is culti-

vated for this purpose, and, under the name of Bote de Prr-
pignan, is used extensively throughout Europe for the
above purposes. The root also of this tree is used for dye-
ing yellow ; the bark contains an astringent principle whim
renders it useful in dyeing ; and an oil is expressed from
the seeds. Although in many respects a valuable tree, it

has been but little cultivated in Great Britain. Specimen*
at Mitcham, Kew, and Ken Wood, Highgate, have attained
a height of 40 feet.

C. occidentals, the North American Nettle-tree, ha*
ovate-acuminate leaves, unequal at the base, serrated,
rough on the upper surface, hairy on the under one ; fruit

dark red or purple. This is an American species, and is

found in woods and near rivers from Canada to the Caro-
lines. This species was introduced into Europe as early
as 1656. It has a very great resemblance to the last

species. It is however readily known by its leaves bein^
larger, and of a lighter and more shining green. The
fruit, like that of the last species, is edible, but not very
grateful to the British palate. It is a very ornament*!
tree, and many fine specimens of it are existing in thu
country ; but neither in this country nor in America does
the timber appear to be used, although, from its resem-
blance to the European species, there can be little doubt
of its value.

C. crassifolia, the Huckberry, has ovate-acuminate
leaves, 6 inches long and 3 or 4 inches broad, heart-shaped,
and unequal at the base, serrated and rough on both sur-
faces ; flowers one or two upon the peduncle ; fruit Mack.
This is another North American species, and is closely
allied to the last, and some botanists even think them
identical. It is a native of the banks of rivers and fertile

valleys in Kentucky and Tenessee. It sometimes, in its

native forests, is found 80 feet high, but having a trunk
not more than 18 or 20 inches in diameter. The leaves are
much larger and broader than any other species of nettle-
tree. The flowers are small and white, and the fruit et
about the size of a pea. It grows very rapidly, and, on ac-
count of its large leaves and numerous branches, is well
adapted for ornamental planting. The wood is not of
much value, on account of the small size of the trunk ; fat
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in America it is used for making the bottoms of chairs, and
also for baskets. There are several of the other species

of Celtis that might probably form useful trees were they

introduced into Europe. Some of the East. Indian species

occur at elevations that render it probable they might be
successfully cultivated in this country.

( Loudon, Arboretum et Fruticelum Britannicum ; Lind-

ley, Natural System.)

ULMIC ACID, or ULMIN. Some trees, and more
especially the elm, when it is old, secrete a liquid which
dries as it exudes : the residue consists principally of mu-
cilaginous matter, with some carbonate or acetate of potash,

and eventually the mucilaginous matter undergoes a change,
and, combining with the potash, forms a substance which
« as first examined by Vauquelin and Klaproth, and Dr.

Thomson gave it the name of ulmin. This name was
changed by Berzelius to that of geie acid, because on
treating soils with alkalis a considerable'quantity of a simi-

lar compound is obtained.

Ulmin, or ulmic acid, may be artificially obtained, ac-

cording to Braconnot, by the following process :—heat in

a silveT crucible equal weights of potash and sawdust, with
a little water ; the mixture is to be continually stirred : the

mass softens and swells rapidly, and is then to be removed
from the heat and stirred till cold : during the operation

oxygen is absorbed from the air, owing to which the ulmic
acid is formed. When cold, the product, which contains

Miniate of potash, is dissolved in water, filtered, and treated

with dilute sulphuric acid, which combines with the potash,

and precipitates the ulmic acid from combination with

it : the acid thus obtained is to be washed and dried. The
properties of this ulmic acid are, that it is of a deep brown
colour, very brittle, and breaks in angular fragments, and
is almost insoluble in water. When precipitated from its

solution in an alkali, it is in the state of hydrate, and it

then dissolves in 1500 times its weight of boiling water, in

J500 times between 60° and 70" Fahr., and in 6000 times at

:»2°. The solution in cold water is brownish-yellow ; that

in hot is deep brown.
It is insoluble in acidulated water or in saline solutions

:

sulphuric acid dissolves it without apparent alteration, and
becomes blackish : water precipitates it from this solution.

Ulmic acid reddens tincture of litmus. It is dissolved by
alcohol, from which it separates in crystalline scales by
spontaneous evaporation.

It has been already mentioned that ulmic acid may be
obtained from soils : it may also be procured from rotten

leaves, bog-earth, wood-soot, or turf, by digesting them in

a weak solution of potash : by this a brown-coloured so-

lution of ulmate of potash is formed, from which acids

throw down ulmic acid.

According to Boullay, ulmin consists of—
Hydrogen ... 4"70
Carbon .... 57*64
Oxygen .... 37'66

100-

Malaguti and Boullay, by treating sugar with dilute sul-

phuric acid, obtained two substances, which they supposed
lo be identical with ulmin and ulmic acid ; but, according
to Liebig, they are of a different nature, and he has given

them the names of sacchulmin and sacchutmic acid.

Ulmic acid plays an important part in manures and
soils, and what is called moss-icater owes its peculiar

properties to its presence : it probably acts as a power-

I ul manure, especially when combined with lime or with

ammonia.
ULMUS, a genus of plants, the type of the natural order

Ulmacea?.
Description of the Oenut Ulmus.—AH the species of the

t'enus are trees, some of them attaining a great size and
a^e. The flowers are small and the leaves are alternate.

1 ri most of the species the flowers appear earlier than the

leaves; they are disposed in groups and seated on short pe-

duncles. The calyx is of a reddish colour, distinct from

t he ovary, imbricated in aestivation, with from 4 to 8 seg-

ments, which remain until the fruit falls. The stamens are

as numerous as the segments, and are inserted opposite to

them. The ovary is elliptical, compressed, cloven at the

.-ummit, 2-celled, and 1 ovule in each cell. The fruit is a

samara, the wing-like appendage being broad and present

all round, except in a notch. Only one of the cells of the

uvary develops its seed, so that the fruit is one-seeded.

The embryo has no albumen, and its radicle is straight arid
uppermost. The leaves are stalked and unequal at the

1

base, serrated, and generally rough to the touch ; the axils
of the primary nerves beneath are tufted with fifi« hairy
filaments. The various species of elm are wild in Europe*
North America, India, and China. Nearly 20 species hav#
been enumerated by various writers, but it is not at all

certain that these are true species. This uncertainty
arises from the fact which is now generally recognised by
the cultivators of the elm, that the seeds of the elm do not
produce plants precisely like their parents, and that the
amount of difference in the elm is greater than amongst
most other species of trees. It is on this account that there
are so many recorded varieties of the species which are cul--

tivated for ornament or timber. Linnaeus referred all the
species of Ulmus to his U. campestris. Sir J. E. Smith
admitted 5 species of British elms alone, and Dr. Limlley,
in his ' Synopsis of the British Flora,' has admitted 7 species.
Other writers, as Loudon, in the ' Arboretum et Fruticetum
Britannicum,' and Selby, in the ' History of British Forest-
Trees,' are inclined to reduce all the British species to two
types, the Ulmus campestris and U. montana. Koch, in
' Flora Germanica,' admits but two species, U. campestris
and U. effusa. To the former he refers all the British
species. With regard to the extra-European, species, the
difficulty of recognising them is still greater, and probably
some that have been named as distinct species, growing in
India, China, &c. are only varieties of U. campestris or U.
montana. This is one of the genera of plants that would
repay Careful revision ; but all observations must be made
on living plants, and through a period of several successive
years. The elms, whatever may be their species, have been
since the time of the Romans the most commonly cultivated
timber-trees of Europe. The reason of this is found in its

comparatively easy cultivation, the rapidity of its growth,
and the readiness with which it grows in almost any soil or
situation. It also bears transplantation well, and almost at
any age. It has however its disadvantages : the timber is

very apt to shrink or warp, unless it be kept constantly
moist or has been cut down many years before it is used.
It is also during its growth very liable to the attacks of in-
sects, which prove entirely destructive to its timber. The
elm, like the beech and some other trees, is very liable to
form knobs or knots under its bark, but they are seldom
single knobs as in the beech, but compound, the layers
of wood of which they are formed being developed round
several central points. These knobs have been called em-
bryo-buds and abortive branches. [Tissues, Vegetable.]
When these compressed knots are cut through, they pre-

sent a very beautiful appearance, and are often used by
cabinet-makers for ornamental work. In describing the
species of elm, we shall follow the selection adopted by
Loudon, in his 'Arboretum et Fruticelum Britannicum.'

Description, Uses, »fc. of the Species of Elm.— Ulmus
campestris, the common English or Small-leaved Elm, has
leaves doubly serrated, rough ; the flowers nearly sessile,

4-cleft; the fruit oblong, deeply cloven, glabrous. This
tree is a native of the middle and south of Europe, the west
of Asia, and Barbary. It is also found abundantly in

France, Spain, and Italy. Although it is called the Eng-
lish elm, a question has been raised as to whether it is a
native of Britain ; and some have supposed, on account of
its not ripening its seeds in this climate, that it is an intro-

j
duced plant, and that it was probably brought over by the

Romans ; whilst others have supposed it was brought from
Palestine during the Crusades. There is no evidence to

decide the question, but the tree is at any rate now per
fectly naturalized in this country. It is seen in its greatest

perfection and beauty in the southern and middle parts of

England, where it has been extensively employed for

forming avenues for public walks and drives in the vicinity

of towns, and is planted extensively in the parks and
around the mansions of the wealthier classes of the com-
munity, and is the prevailing hedgerowtimber of these

districts. This tree grows rapidly, and often obtains a
height of from 70 to 90 feet, with a trunk 4 or 5 feet im
diameter, which site it frequently attains within a hundred
years.

The common elm appears to be one of the kinds men-
tioned by Pliny as known to the antient Greeks: he also

notices four kinds as known to the Romans, but whether
these were species or varieties cannot now be ascertained,

The U, campestris is still common in Italy. On the Con-
3R2
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tinent generally the elm does not appear to have b«en cul-

tivated till recent times, although m England it has been
so for time immemorial. It was first introduced into

France for adorning public walks by Francis I., in 1540.

The elm was sent from England to Spain during the reign

of Mary, for the purpose of forming the avenues at Madrid,

the Escurial, Aranjuez, &c.
In the planting and cultivation of the common elm, two

objects are held in view, ornament and use. Speaking of

it as an ornamental tree, Gilpin says, in his ' Forest Scenery,'

it ' has not so distinct a character as either the oak or the

ash. It partakes so much of the oab, that when it is rough
and old, it may easily at a little distance be mistaken for

one, though the oak (I mean such an oak as is strongly

marked with its peculiar character) can never be mistaken
for the elm. This is certainly a defect in the elm, for

strong characters are a great source of picturesque beauty.
This defect however appear* chiefly in the skeleton of the

elm: in full foliage its character is more marked. No
tree is better adapted to receive grand masses of light. In
this respect it is superior to the oak and ash ; nor is its

foliage, shadowing as it is, of the heavy kind. Its leaves

are small, and this gives it a natural lightness : it com-
monly hangs loosely, and is in general very picturesque.
The elm naturally grows upright, and, when it meets with
a soil it loves, rises higher than the generality of trees ; and
after it has assumed the dignity and hoary roughness of

age, few of its forest brethren (though, properly speaking,
it is not a forester) excel it in grandeur and beauty. -The
elm is the first tree that salutes the early spring with its

light and cheerful green, a tint which contrasts agreeably
with the oak, whose early leaf has generally more of the
olive cast. We see them sometimes in fine harmony to-

gether, about the end of April and the beginning of May.
we often also see the elm planted with the Scotch pine.

In the spring its light green is very discordant with the
gloomy hue of its companion ; but as the year advances,
the elm tree takes a darker tint, and unites in harmony
with the pine. In autumn also the yellow leaf of the elm
mixes as kindly with the orange of the beech, the ochre of
the oak, and many of the other fading hues of the wood.'
A great recommendation of the elm is its endurance of a
smoky atmosphere, and it will thrive in the vicinity of
large towns. The noble elms of the parks of London are
a living testimony of its value in this respect. Many of
the public avenues in France, Holland, and Great Britain
are composed entirely of this tree ; and its growing iu

almost every variety of soil, and requiring but little prun-
ing, are, in addition to its ornamental qualities, strong re-
commendations.
As a timber-tree the uses of the elm are very considerable.

The wood loses a great deal by drying ; a cubic foot weighing
70 lbs., is, according to Selby, only 28 lbs. when dry, but
according to Loudon 4841bs. The wood is of a brownish
colour, and is hard and fine-grained. It is used extensively
for various kinds of work in ship-building. It is sometimes
coloured, and made to look like mahogany, when used by
cabinet-makers. It withstands well the action of water,
and on this account it is used for making pumps, water-
pipes, &c. It is also used for making the keels of ships.

In districts where there are salt-springs this wood is used
as a trough to convey it ; and as these springs were called
wyches, the name wych-elm, which is now given to one
species, the U. mvntam, was applied to all elms. Iu some
places the leaves and young shoots are used at fodder for
cattle. In Russia the leaves are employed as a substitute
for tea. They farmed also a large proportion of the article
called ' herb-tea,' the sale of whicn was prevented by the
Excise. The inner bark of the elm is very tough, and* may
be used for making mats and ropes, in the same manner as
the lime. Amongst the Romans the elm was employed
for training the vine. Thus Virgil reproaches Corydon for
the condition of his vines and elms, the one being half
pruned, and the other too leafy :

—

• Smrijom. DM frqadw* *W» ia nlsw a*.'—Juay. ii.

It also appears to have been the tree selected by the
Romans for making their hurt*, or plough-handles :

—

' Continue) in ivlvU magni vi flru domatur
In buna, «l cuni fbnMm aaciptt »l»tt» ararrt.'

(Icvrg., 1.. 1684k

The English elm frequently attains a great age. Some
trees that were planted in the Luxembourg at Paris during
the reign of Henri Quatre were standing till the first

French revolution. A tree was out down by Sir Hans
Sloane, at Chelsea, that was said to have been planted by

queen Elizabeth ; it measured 13 feet in circumference,

and at one time was 1 10 feet in height. Some elms in th»

neighbourhood of London have attained a height of 120

feet. The Crawley Elm is CI feet in circumference at the

base of the trunk, and is hollow inside to the very top of

the trunk, which is about 70 feet high. There is a ooor

into the hollow, the key of which is kept by the lord of the

manor. It is occasionally opened for the purpose of hold-

ing a convivial party, it oeing capable ot containing up-

wards of a dozen people seated. ' The Hollow Tree of

Hampstead,' which used to be visited as a curiosity, was

an elm. It was engraved by Hollar in 1653, and toe fol-

lowing description was given of the tree :
—

' 1. The bottom

above ground in compass is 28 foote. 2. The breadth of

the door is 2 foote. 3. The compass of the turret on the

top is 34 foote. 4. The doore in height to goe in is 0

foote 2 inches. 5. The height of the turret is 33 foote.

6. The lights into the tree is 16. 7. The steppes to cor

up is 42. 8. The seat above the steps six may ait on.

and rounde about room* for fourteene more. All the way
you goe up in the hollow tree.' Several other elms of

great age and size have been recorded by writers on arbori-

culture. (Loudon, Arb. et Frut. Brit., p. 139.)

The recorded varieties of Ulmus camputri* are very-

numerous, and Loudon enumerates eighteen. Some o(

these have been constituted species by various botanist.

The following are the most important :—
U. c. vulgarit. This variety is very twiggy, bas psk

smooth bark, and is irregular in its growth, and it* branches
are almost horizontal. The wood is of inferior quality, ami

care should be taken to exclude it where timber is the

object of growth. Selby says, it has unfortunately been

substituted for the species in many part* of the north of

England.
U. c. alba is an upright tree ; the old bark cracks very

much, and becomes pale with age ; the leave* are shininj.

and doubly serrated ; the bark of the young shoots a>

tinged with red. The timber of this variety is good. TV
variety called U, c. ncutifolia, with tapering leaver ami

pendulous branches, also affords good timber, and it com-
mon in the counties of Norfolk and Suffolk.

U. e. virtnt, is a variety that is almost evergreen, and
is commonly called the Kidbrook Elm : it is a delicate

tree, and often becomes injured by the frost

U. c. cornubuntit, the U. ttricta of Lindley, the Cor-
nish elm, is a lofty tree, with small, strongly varied, cori-

aceous leaves j the branches bright brown, smooth, rigid,

erect, and very compaot. This tree ia a fortnight later

than the common elm in producing its leaves. Some of

these trees have attained a great size : there i* one in

Bagshot Park 70 years old, and 90 feet in height.
There are several varieties of the U. campettris, which

are planted as ornamental or curious trees. Amongst those

deserving of notice are the U. c. viminalis, U. c. betuLr-

folia, U. c. parvi/blia, and U. c. chinetuis.

Ulmut tuberosa, the Corked-bark Elm. This spear',
which derives its name from the corky nature of its bark,

is supposed by Selby and others to be only a variety of

U. campettris. It has pointed, rough, doubly and sharp!)
serrated leaves, with stalked flowers 4- or 5-cleft ; the sa-

mara almost orbicular, deeply cloven, glabrous; thr

branches spreading. This tree has a hardier constitution

than the foregoing species, and consequently is much more
generally distributed. It is found in Great Britain wher-
ever U. campestris grows, and in many districts it is abun-
dant, as in Scotland, where that tree is very seldom seen
It is now becoming quite naturalized in Ireland, and i»

Eiently met with on the continent of Europe. In rr-

to form, beauty, and picturesque effect, this tree b
iedly inferior to the last, and its timber is very much

less valuable, but still it deserves attention on account of

its hardy constitution, and its power of adapting itself u>

very inferior soils. It forms also a good stock on which
to engraft the English elm, and Mr. Selby recommend* it

to be planted at a nurse for other trees in cold and exposed
tracts where the soil is indifferent, and also as a fear*
around plantations of young Scotch firs. Several varieUt*
of this tree are known to arboriculturists, varying in their

habit, size, form, and colour of their leaves, &c
Limits major, the Greater or Dutch Cork-barked Elm.

is considered a species by Smith, and recognised by Lindley
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and Hooker. It has rough ovato-aeiiminate leaves, very

oblique at the base, sharply and doubly serrated, pubescent
below, with dense tults of white hairs in the axils ; branches
spreading, bright brown, winged with corky excresc<inces,

when young nearly smooth ; fruit obovate, slightly cloven,

naked. This is a finer and more graceful-looking tree than
the last. It has larger leaves, and the bark is even more
corky. It is not an uncommon tree in Holland, and the

elms upon the Boom-Key of Rotterdam belong to this

species. K ma brought to Great Britain by William III.,

and the«lms in the old part of K<
this species : but it produces timber
and is now seldom planted.

Ulmut cffusa, the Spreading Elm. This is not a British

species. It has doubly-serrated leaves, unequal at the
base; pedunculated, pendulous flowers, with the margin of

the fruit (samara) ciliated. This tree is a native of Russia,

where it attains a great size. The wood is hard and durable,
and is used where it grows for all the purposes of the com-
mon elm. It is said that the leaves come out three weeks
tr a month sooner than those of other species and varieties.

There is little doubt but this is a distinct species : the dis-

position of its branches gives it a very distinct character,

even when it is destitute of leaves, and its long peduncu-
lated flowers and hairy fruit are very obvious differences

between it and the foregoing species.

Ulmut monlu/iii. the Mountain, Scotch, or Wych Elm.
It has obovate, cuspidate, doubly and coarsely serrated
leaves, nearly equal at the base, exceedingly scabrous
above and downy beneath, bark smooth ; fruit scarcely
cloven, naked. Whatever may be the doubts as to the in-

troduction of the U. campestris into Britain, there are
none with regard to this species, which is always allowed
to be British. It is more abundant in the northern than
the southern parts of England, and it becomes more abun-
dant as it approaches Scotland ; and in that country this

tree forms the most, prominent object in its picturesque
wooded scenery. It is also a native of Ireland, but on the
Continent it appears to give wav to the U. campestris.
This is a handsomer tree than the English elm. Sir Thomas
Dick Lauder, in his edition of Gilpin's ' Forest Scenery,'
-ays of it :

1 For uur pari wo culismer the Wych or (Scottish

Kim as one of the most beautiful trees in our British Sylva.
The trunk is so bold and picturesque in form, covered as it

frequently is with huge excrescences; the limbsandbranches
also are so free and graceful in their growth, and the
foliage is so rich, without being heavy or clumpy as a
whole, and the head is generally so finely massed, and yet
so well broken, as to render it one of the noblest of park
trees; and when it grows wildly amid the rocky scenery of
its native Scotland, there is no tree which assumes so great
or so pleasing a variety of character.'

The leaves of the Wych-Elm are larger than those of the
English Elm. It produces an abundance of seed, in which
also it differs from U. campestris, but it does not throw up
suckers as that tree does. The timber of this tree is not con-
sidered by Selby so valuable as that of the English Elm, but it

lias been applied generally to the same purposes, and there
are many writers who give it the preference for carpentry
and ship-work. Selby says it neither possesses so much
iieart-wood, nor is the lateral adhesion so great as that of
I lie English Elm. In some parts of the country the Wych-
elm is called icifcA-elm, and is supposed to possess a charm
over evil spirits. To this belief may be referred the prac-
tice of putting a small portion of witch-hazel into the
churn, in order that the butter may come without any de-

moniacal molestation. The wych-elm often attains a great
size : mention is made by Cook of one whose height was
120 feet, the diameter of the trunk 17 feet, and when felled

it was computed to weigh 97 tons. The Tutbury Elm be-
longs to this species, and is supposed by Strutt to contain
089 cubic feet of timber.
The varieties of Wych-Elm are not quite so numerous as

those of the English Elm. Loudon enumerates ten, and to
these many more might be added. The Cevennes Elm
({/. m. cebennensis), the black Irish Elm (U. m. nigra),
the Weeping Elm (( U. m. pendula), and the Exeter Elm
( U. m. fastigiata) are those most deserving of notice, the
two last as ornamental varieties.

Ulmut glabra, the Smooth-leaved Elm, is sometimes
considered a variety of the last species. The leavn are

ovate-lanceolate, acuminate, doubly and evenly crenato-
serrate, cuneate and oblique at the base, quite smooth above,

smooth or glandular beneath, with a tew hairs in the axils :

branches bright brown, smooth, wiry, weeping ; i'ruit obo-
vate, naked, deeply cloven. This tree is a native of Britain,

occurring in the greatest abundance in the county of Essex.
It ripens its seeds as U. mnntana, but does not throw up
suckers as U. campestris. Some very fine varieties of the
elm have been raised from this species. That known as
the Huntingdon or Chichester Elm fK g. vegeta) is one
of the finest. It is one of the most rapid-growing trees of
the genus, and its timber is said to be excellent. It is a
more upright tree tluin the fh montana. The Scampston
Elm is also another variety, which is common in some parts
of Yorkshire and Nottinghamshire. It is a tree of very
rapid growth, but the trunk becomes rotten at the heart
sooner than most of the varieties of elm. The Down-
ton Elm, a weeping variety, also belongs to this species.
Loudon enumerates seven other varieties known in nur-
series.

Ulmus Americana, the American Elm. The petiole of
the leaf is 1-1$ inch in length, covered with short hairs

;

the disk unequal at the base, four or five inches long, ser-
rated, and mostly doubly so : axils of the veins joined by a
membrane ; the flowers are seated on peduncles, the pe-
duncles short, glabrous ; the stamens five to eight ; the
fruit ovate, acute, ciliated. Its flowers resemble those of
U. efftuta. This tree is found in North America, growing
in low woods from New England to the Carolina*, where it

attains a height of from 80 to 100 feet. It was introduced
into Europe as early as 1752, hut neither as an ornamental
nor useful tree has it been found to be superior to the
European species, so that very few specimens are now to

be seen in this country. There are some small trees of this

species in the Loudon Horticultural Society's garden, and
some very tine ones in the garden at Trianon in France.
The wood of this tree is used lor the same purposes in the
United States as the English elm in Europe.

Ulmus fulva, the Slippery Elm, has rough whitish
branches; ovate-oblong acuminate leaves, nearly equal at

the base, sen-ate with unequal teeth, very rough and hairy

on both surfaces; the leaf-buds tomentose, scales of flower-
buds downy ; fruit not ciliated. This tree is also a native

ot North America. It is less abundant iiian me mat spe-
cies, but Michaux states that, ' except the maritime districts

of the Carolinas and Georgia, this species of Elm is found
in all parts of the United States and Canada.' The wood
is of a darker colour than the last species: hence in

America they are known as the white and red elm. The
wood is not so good as that of U. Americana, but it is used
for a variety of useful purposes. The name Slippery Elm
has been given to this species on account of its leaves,

bark, and branches, when macerated in water, yielding a
thick and abundant mucilage. It is often thus used as a
demulcent drink in catarrh, and otherwise as a substitute

for the marsh-mallow.
Ulmut alata, the Wahoo, or Cork-winged Elm, is amrther

Amerioan species. It is a small tree, seldom exceeding
thirty feet in height, and is characterized by the bark
dilating on each side of the branches between the leaves,

and giving them a winged appearance. This plant was
introduced into this country in 1820, and is cultivated on
account of its singular branches, and not for the value of
its timber, which is inferior.

Cultivation nf the Elm.—The English Elm (U. cam-
pestris) does not perfect its seeds in this country, so that

it cannot be propagated by seed. In the South of England
the usual way of propagating the elm is by layers, or
suckers, which are thrown out in great numbers by the

superficial roots. Layers are said to produce finer trees

than suckers. It has'been a common practice to propa-

gate the English elm by grafting it upon a stock of the

Wych-elm; but Selby condemns the practice, and thinks

it has led to the stunted growth of the English elm, as the

U. montana always requires a better soil than the U.

campestris. The English elm grows and thrives on soils

of a very inferior description, both of a light and heavy

kind. After it has attained a considerable size, there is

no tree that bears removal so well as the English elm.

When once planted, it seldom requires the pi uning-knife.

although none will bear lopping better. This fact is made
painfully apparent by the hideous figures that a ma-
jority of the elm -trees around London are called upon an-

nually to make, from the practice of lopping off all their

side branches, This practice is pursued for the purpose of
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making the

1

timber straight, but it cannot be too generally

known that it effects no such object, materially diminishes

the growth of the tree, and disfigures the country into the

bargain. When planted in masses, the young trees ought

to be kept wide apart, as they require both space and air

to attain all the vigour of which they are susceptible. In

the cultivation of the Wych-elm more care is necessary : if

planted on an inferior soil, it will not flourish, and this will

account for the disappointment of many who have planted

this tree on inferior soils. It grows well at first, even on a
poor soil, but it will never attain any perfection as a
timber-tree. As a general rule this tree does not grow
well or profitably in masses ; but by the banks of rivers,

and in steep declivities which cannot otherwise be culti-

vated, where there is a rich soil, it may be advantageously

planted. As an ornamental and hedgerow tree it may be
introduced in all districts with a rich soil. The Wych-
elm may be propagated by seeds. These ripen about the

middle of June, and should be gathered from the tree. If

sown directly they frequently vegetate the same season, and
may be run into nursery-rows, the following spring, and
may be again transplanted when they are a year old. The
Wych-elm does not send up suckers, but its layers strike

very readily, and it may be thus conveniently propagated.
Diseases and Insects of the Elm.—The Elms are all very

subject to a disease called ulceration. It appeal's on the
body of the tree, at a height generally of three or four feet

from the ground. The bark commences decaying, and the
disease extends gradually to the interior of the tree. The
spot discharges a great quantity of sap. The process which
goes on appears to be a combination of the elements of
the wood with the oxygen of the atmosphere, but no plan
has yet been pursued that will arrest the progress of decay.
Another disease to which the elm is liable is the deposit
of cambium between the wood and the bark, without the
formation of additional tissue : the consequence is, that the
cambium becomes putrid, and oozes out of a cavity in the
bark.

The insects that feed and live upon the elm are very
numerous, but none of its assailants produce any serious

injury to its growth, with the exception of the Scolytus
destructor, a little beetle belonging to the family Bostri-

cidee of Leach. It was at one time supposed that wherever
elm-trees were found decayed, with the larvae and ova of
the Scolytus in the wood, this insect had produced the
decay ; but it was proved by experiment that the Scolyti
did not produce the decay, but that they had recourse to
decayed or diseased trees for the purpose of depositing their
ova. M. Audouin however states that the perfect insect of
the Scolytus feeds upon the wood of the elm, and that it

will attack young elm-trees, and induce in them that state of
decay which the female selects as the appropriate place
for the deposit of her eggs. A knowledge of this fact is of
great importance, as sometimes thousands of trees may be
attacked by these insects, and instances are on record of
whole forests being thus destroyed. The remedy proposed
by M. Audouin is the examination of the trees, for the
purpose of ascertaining whether the Scolytus has attacked
them. Where there are no holes and no furrows, such as
the larvae of these insects make, the trees are secure ; but
where the presence of larvae is detected by the holes or fur-
rows, the tree must be cut down, and entirely destroyed by
fire. Where there are only holes made by the insect for

the purpose of eating the wood, the tree should be painted
over with gas-tar, which will prevent any further attack of
the insect. These are only recent suggestions (1836)
of Mr. Audouin, and there has not yet been time to prove
their efficacy.

For further information on the elm, consult Loudon's
Arboretum et Fruticetum Britannicum ; Selby's British
Forest-trees; Lindley, Synopsis of the British Flora;
Gilpin, Forest Scenery ; the Ct/cloptedia of Plants.
ULMUS CAMPESTRIS, Medical Properties of. The

bark of this species is officinal : it should be collected in
spring from branches not too old : the outer bark is re-

moved, and the interior, or liber, retained for use. When
recent it is of a whiteish-yellow colour, but when dried it is

externally of a cinnamon hue, and curled up ; the inner
surface smooth ; it is from a quarter to half a line in thick-
ness, tough, fibrous, not easily powdered, devoid of smell,
with a mucilaginous, bitterish, astringent taste.

The cold watery infusion becomes green on the addition
of a solution of sesquichloride of iron, and a precipitate is

thrown down by a solution of gelatin. Rinck's analysis

gives in the 100 parts—resin, 0 63 ; gum and mucus, 20*3

;

impure gallic acid (tannini, 6-5 ; oxalate of lime, 6-3 &) ;

chfoade of sodium (?), 4*6: what the remaining con-
stituents were is not stated. Sir H. Davy {Phil. Wans.,
1803, p. 233) obtained from one ounce of elm bark thirteen

grains of tannin. From the sap collected in May, Van-
quelin .obtained acetate of potash, acetate of lime, vege-
table matter, carbonate of lime, and talc, carbonic acid, a
trace of sugar, sulphate and chlorate of potash. It pos-
sesses demulcent, tonic, and astringent properties; and
taken in full closes it accelerates the pulse, acting ulti-

mately as a diaphoretic and diuretic. Though known
from an early period as an astringent, it is little used at fhc

present day, notwithstanding the testimony of Lettsom and
others in favour of its utility in cutaneous diseases of a scary

kind. To do good it must be persevered in for many months,
and the greater its action on the kidneys the greater the

probability of ultimate benefit. Its agreeable taste recon-

ciles many to the prolonged use of it, who would reject

less pleasant medicines. It is commonly administered in

the form of decoction, but as the bark contains much
starch, this is objectionable. An infusion made with coM
water is far preferable. A pint or more of this is to be

taken daily.

The Ulmus fulva, tawny-budded or slippery elm bark of

America, is a very valuable demulcent, tonic, and astrin-

gent, and of great utility in the diarrhoeas and dysenteric

of the southern parts of the United States. It is tbet*

thought a good substitute for sarsaparilla. As an emol-

lient this bark is of great service as an external application

to wounds, bruises, chilblains, and cutaneous eruption*;

for these it is generally made into a poultice. The bark of

this tree is probably that which is termed cortex ungtten-

tarius, which is in high repute with the aborigines for the

cure of wounds. The slippery elm bark, from the quantity

of mucilage and starch it contains, is very nutritious, aid

can alone sustain life for many days. The large proportion

of mucilage in other elm-barks causes them to be used in

the West Indies to clarify sugar.

U'LPHILAS. [Gothic Language.]
ULPIA TRAJA'NA. [Transylvania.]
ULPIA'NUS, DOMITIUS, a distinguished Roman ju-

rist, was either a native of Tyre in Phoenicia, or his an-

cestors were of that place. The year of his birth is not

known. Tyre was made a Roman colony by Septimiu*
Severus, as appears from that emperor's medals (Raach*,

Lexic. Rei Numarite, ' Tynis') ; but if that was the first

Roman settlement at Tyre, Ulpian could owe nothing of his

Roman education to that city, even if it was his native place

;

and his own words only prove that he or his ancestors were

from that place. In the reign of Septimius Severus and

of his son Antoninus Caracalla (a.d. 198-211), he was a

writer on law, but more particularly under the sole reirn

of Caracalla, as appears from various passages in his writ-

ings where he speaks of Severus as ' divus,' a term which
implies that Severus was then dead, and of Caracalla b*

' imperator noster,' or the reigning prince. Ulpian wis

banished by Elagabalus, but the elevation of Alexander
Severus to the imperial power (a.d. 2221 opened to him
the road to new honours. He became scrinionim magister

and prsefectus annonae, and was a particular favourite of the

emperor. He also held the office of prsefectus praetorio

under Alexander Severus
;
Lampridius doubts whether he

received this appointment under Elagabalus or Alexander
Severus, though it is stated that he certainly held it under
Alexander. If he held this office under Elagabalus, we
must assume that he was deprived of it on his banishment.
Ulpian was a confidential adviser of Alexander, and exer-

cised great influence over him. Xiphilinus, the epitomator
of Dion, fixes on Ulpian the imputation of clearing the

way for his promotion to the dignity of praetorius pnefeeto

by causing the execution of his predecessors. This fact i»

not mentioned by any other antient authority, and it is

inconsistent with the character which Lampridius give*

Ulpian, whom he calls a irood man. Ulpian was mur-
dered shortly after (a.d. 228), in the night-time, by th»"

praetorian soldiers, in the palace of Alexander, and in the

presence of the emperor and the emperor's mother. (Dion,

lib. 80.)

Ulpian was one of the most fertile of the Roman writers,

on law. His chief works, as they are known to us foam
the 'Florentine Index' and the excerpts in the 'Digrd,'
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owing:—The great work 'Ad Edictum,' in

i books at least, was probably founded on the
ofJulian, and itselfwas almost the basis of Jus-

st.' This work, with the fifty-one 'Libri ad
e twenty books ' Ad Leges Jufiam et Papiam
the three books <De Officio Consulis,' ten
Officio Proconsulis,' the six books on ' Fidei

'two books of ' Institutiones,' and others, was
the reign of Caracalla. The work of which a

is still extant, entitled ' Domitii Ulpiani Frag-
.was written either in the reign of Caracalla

ex constitutione Imperatoris Aritonlni,' Tit.

'Or after Caracalla's reign. This, which is gene-
:dered to be a fragment of his * Liber Singu-
larum,' consists of twenty-nine titles, and is a
source for our knowledge of the Roman law.

eni, together with the 'Institutiones ' of Gaius
has enabled us to attain to more correct views on
~cal development and the connection of the

of the Roman law. Though it had long been
jurists, it is only within the present century that

m used with that critical discrimination which
of Roman jurisprudence most especially requires -,

this We are mainly indebted to the labours of
tod Savigny. These fragments treat chiefly of the
ting to persons and marriage, and on testaments,
. and fidei-commissa. Among Ulpian's other works
babryone ' De Interdictis,' in four books at least,

<;mly a work ' De Officio Praetoris Tutelaris,' both
Are mentioned in the ' Vaticana Fragmenta.'
le of Ulpian is clear, but more diffuse than that
vat contemporary Paulus. He was a man of

I ah accomplished jurist. Ulpian and Paulus,
.!ius Scaevola, are called by Modestinus (Dig.

13), who was Ulpian's pupil, the chief of juris-

wtpaioi «5v voftuc&v) ; and his superior merit was
lodged in the time of Justinian, whose great
iVom the writings of the Roman jurists, the
iiins extracts from twenty-three of Ulpian's
^portion of the extracts trom Ulpian is about

• whole compilation,

been brought both against Paulus and Ul-
iostiIe to Christianity. But the passage in

Imtit^ v. 11) which is cited in confirma-
o may not apply to this Ulpian ; and if it

is not decisive.
i an, as he is called in the Greek argu-
Athenseug, is one of the speakers in

s' and he is mentioned (p. 686, ed.
died happily, « without having given
)ity to disease,' which seems a sin-

to his death, if the circumstances
ited. But it is not certain that this

Jurisconsultorum, and Zimmern,
ivatrechts, where the authorities

ins, Elagaba/us and Alexander
Fragmenta quibus in Cod. Vat.
•rpore Ulpiani, accedunt Frag-
itionibus, <£c., iterum edidit,

iree persons of this name are

phist, and the author of va-

an ' Art of Rhetoric'
other of Isidore the philo-

mtation tor mathematical
ay be concluded that he
s a contemporary of Sy-
lived in the fifth century,
of his are mentioned by

,
the contemporary

puted author of Pro-

ns) on the Olynthiac
Jemosthenes. There
jies on the Orations

buleutici,' and on
i against Leptines,'

1 in Dobson's
other editions.

1503, with

irpcKiyvfuva ti'c Tot{ 'OXwSiwcovs cat 4iXitnrueov£ A^jl«*6ivo(<

\6jove. 'Siiijti<nc avayauordrti tic otta rpt<£ row At)fioo$ivovc

X6jovp.

It is not certain that Ulpian of Antioch was the author
of the Commentaries on Demosthenes. Suidas attributes

to him various works, but does not mention the Commen-
taries.

ULSTER, the northernmost of the four provinces ir|to

which Ireland is divided. It is bounded on the north and
west by the Atlantic Ocean, on the east by the Irish Sea,

on the south-east by the province of Leinster, and on the
south-west by that of Connaught. It is comprehended
between 53° 45' and 55° 25' N. lat., and between 5° 25'

and 8° 50' W. long.

It comprehends the following nine counties. We give
the area from the Ordnance Survey :

—

Area In Eng. Acret,
from the Ordnonre Survey.

Three northern counties, including

the county of the town of Car-
rickfergus :

—

Antrim (including Carrickfergus) 761,882
Londonderry (formerly Coleraine) 518,401
Donegal .... 1,193,443

One central county :

—

Tyrone .... 806,296
Five southern counties :

—

Fermanagh .... 456,531
Cavan 477,360
Monaghan .... 319,849
Armagh .... 328,076
Down 611,918

5,473,756 acres,

or 8553 sq. miles.

Ulster is mountainous. Two mountain groups cross the

province from east to west. The northernmost, which
passes through the counties of Antrim, Londonderry, and
Donegal, is divided into three parts by the valleys or de-

pressions through which the Bann and the Foyle reach the

sea. The mountains of Donegal are the loftiest : several

of the peaks rise to the height of more than 2000 feet ; and
one (Erigal) is 2460 feet above the level of the sea. The
coast of Donegal is very rugged, marked by deep inlets, as

Lough Swilly and Lough Foyle (between Donegal and Lon-
donderry), stupendous cliffs, bluff headlands, and numerous
islands. The southern mountains commence on the east

coast, in the county of Down, where Slievh Donard, one
of the Mourne Mountains, rises to the height of 2796 feet

above the level of the sea. The other mountains in the

southern part of the province are lower, and extend
through the counties ofMonaghan, Cavan, and Fermanagh.
A lower and comparatively level district intervenes between
the northern and southern mountains, and occupies a con-

siderable part of the counties of Down, Armagh, and
Tyrone, extending from Lough Belfast and Lough Strang-

ford on the east, to Lough Erne and Lough Derg on the
west. Lough Neagh is in this central low country : it is

less than 50 feet above the level of the sea, and has low
shores. [Nbagh, Lough.]
The mountains of Donegal and Londonderry are chiefly

of mica-slate, except in the north-west of Donegal, where
they consist of granite and quartz rock. The mountains
of Antrim are of tabular trap. The basaltic rocks known
as the Giant's Causeway are on the north coast of Antrim.
The Mourne Mountains are granitic : the other southern

mountains consist of grauwacke, grauwacke-slate, clay-

slate, old red-sandstone, yellow conglomerate (the lowest

member of the carboniferous limestone series), or millstone-

grit.

The principal rivers flow from south to north, rising in

the southern mountains, crossing the intermediate low
country, and passing through openings in the northern

mountains into the Atlantic. Several flow in different

directions into Lough Neagh, of which the Bann is the

outlet. Others unite in the Foyle. The principal lakes

are Lough Neagh, in the centre of the province; and
Loughs Erne (upper and lower), Derg, Macnean, and
Nilly, in the south-west. Belfast Lough, and Loughs
Strangford, Lame, Foyle, and Swilly, are land-locked inlets

of the sea.

The population of the province at different epochs was
as follows :—
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Date. How Mcart&iBsd.

Inhabited
Hornet. Families.

Fwaltiw
ehioDy

employed In

Agriculture.

FutnlHc*
chiefly

employed in

Trade,
Mann Tactares,

Ilaiuitcrmrt.

fern it if*

sot iueludud
in the

preceding
cloues.

Malm Fvmalrt- ToUl.

1792

1821

1631

T^stimntpd lw T)r

Beaufort

Under Act 55 Geo.
III. , c. 120 .

Under Act 1 Wm.
IV. , c. 19

214^00

350,801

402,005

•

390,709

425^14

• •

288,864

• •

• •

88,421

• *

• •

08,020

068,061

1,113,094

1,030,433

1,173,528

1,998,404

2,286,632

Ulster was one of the five province* into which, at an
early period, Ireland was divided. In this province the

northern Hy Nialls, or O'Neills, had their seat. In the

Anglo-Norman invasion, the earliest attack upon Ulster was
made (a.d. 1177) by John dc Courcjr, who conquered part

or the whole of Ulidia (now the county of Down and part of

Antrim), and extended his incursions with various success
' into other parts of the province. He assumed or received

the title of earl of Ulster ; but on his decease his lands and
title were transferred to Hugh de Lacy, and the title was in-

herited by the De Burgh and Mortimer family, from the last

of whom it came to the dukes of York, and with them to

the crown of England. The greater part of the province
remained however in the hands of the native chieftains

until a comparatively late period : the counties of Down
and Newtown, under one sheriff, were formed at an
unknown period, probably at the time of De Courcy's
invasion : they are recognised as having existed ' in times
past' in a patent roll of 20 Edward II. (a.d. 1335): a
sheriff of the counties of Antrim and Carrickfergus, and a
sheriff of the county of Coulrath or Colerain, were ap-

pointed a.d. 1335 ; but whether for the first time does not
appear. There were at the same time sheriffs of the

counties of Ardes and Lecale, which are now only baronies

in the county of Down. There were some parts of Ulster

under the jurisdiction of the sheriff of the county of Dublin
About the close of the thirteenth century ; and about a.d.

1347 there was a district called the Cross of Ulster, Crocea
Ultoniae, in which there were sheriffs or other officers

distinct from the sheriffs of the counties. The other
counties now existing were formed by Sir John Perrot,

a.d. 1584 , but in two of them (Tyrone and Tyr-Connell,
or Donegal) no sheriffs were appointed until a.d. 1603,
probably through the great insurrection of the natives

under Hugh O'Neill, earl of Tyrone. Subsequent in-

surrections having led to extensive forfeitures in the six

counties of Donegal, Tyrone, Coleraine (now London-
derry), Fermanagh, Cavan, and Armagh (comprehending
the greater part of the soil), it was determined to
bestow them on Englishmen or Scotchmen, or ' Servitors

in Ireland,' or on natives of Ireland, who were to be made
freeholders, all termed ' undertakers,' to whom were seve-
rally assigned lots of 1000, 1600, and 2000 English acres,
upon different tenures, on condition that they should build
on each of the largest (or 2000 acre) grants a castle, and on
each of the other grant* a brick or stone house, each cattle
or house surrounded by a strong court-yard or ' bawn ;' and
should Bettle or ' plant' a certain number of tenant*, who
were to be Scotch or English, except on the lands of the
' Irish servitors,' who might take English or Irish tenants at
their choice. Large grants were assigned to the corpora-
tion and some of the trading companies of the city of Lon-
don, from which the town and the county of Deny received
the distinctive prefix of their name, London-deny. Con-
formity in religion to the laws of the realm was required
from the undertakers, except perhaps from the Irish, who
were to be admitted as freeholders. There were to be ' a
convenient number of parishes and parish churches in each

* county, towns were to be incorporated and markets esta-
blished, and free-schools to be instituted for the education
of youth. Though the plan was but imperfectly fulfilled,

and though in the dreadful insurrection of 1641 the settlers
suffered dreadfully, yet so many English and Scotch settlers

were permanently established as have stamped a peculiar
character on the population of Ulster, which is at present
the great seat of manufacture in Ireland, and the part in
which the Protestant religion (Episcopal and Presbyterian)
is most prevalent.

{Ordnance Survey; Parliamentary Papmi Ware's

Hittory and Antiquities qf Ireland, by Harris ; and Moore'*
and Leland's Hittoriet qf Ireland.)

U'LTIMUS, De Montfort's name for a genu* of shells,

type Ovulum gibbotum. Bulla gibbota. Linn. [Cvntnot,
vol. viii., p. 258.] The only reason for this designation

that we can perceive is, that this genus is the last in the
Conchyliologte Sytlematique.
ULTRAMARINE, a well-known blue pigment or ex-

traordinary beauty and great permanence. It was origi-

nally, and indeed until within a few years, entirely prepared
from the lapis lazuli, or lazulite. [Lazulitb.]

This colour is now prepared' in France at a very mode-
rate price, and equal in beauty to that obtained from the

lazulite. M. Gmelin of Tubingen considers that sulphuret

of sodium is the colouring-principle both of the natural

mineral and the artificial product*. The artificial ultra-

marine is stated to be prepared by adding freshly precipi-

tated silica and alumina, mixed with sulphur, to a eolation

of caustic soda, and the mixture is to be evaporated to dry-

ness : the residue is put into a covered crucible and exposed
to a white heat, by which, when the air has partial accea
to it, a dark pure blue mass is obtained. The product »
then reduced to impalpable powder. The proportions of

materials to be used are, about 36 silica, 36 alumina, 24
soda, and 3 sulphur.

ULUG BEG. The real name of this prince was Mtm
Mohammed Targai,* but he is better known by the airnamc
of Ulug (or Ulugh) Beg. He was the grandson of Timur,
being the son of Shah Rokh, the son of Timur, and we
born a.h. 796 (a.d. 1394).' He governed bis father's

territories as regent, his capital being Bamareand, from an

early age until a.h. 851 (a.d. 1447). when he succeeded to

the throne by his father's death. His life was marked by

the usual military successes, without which few Oriental

princes of that time could keep their thrones ; but a* these

are of little interest, and form none of his title to fame, wr
may omit the detail of them. He is said to have had the

weakness to cast the horoscope of his eldest son Abdallalii

and, from some suspicions of his fidelity derived from the

stars, to have preferred his younger brother. The con-

sequence was that the elder son revolted, defeated and

took his father, whom he caused to be put to death. Uluy
Beg reigned in his own name only two year*.

The astronomical labours of this prince have handed
down hi* name. He was the founder of an obeervatorr.

and the patron of some of the beet astronomical table*

among those which preceded the invention of the tele-

scope. It even appears that he was himself a diliirent

observer, and in some, perhaps a great degree, the author

of the tables which bear his name. According to DUer-
belot, the tables were constructed, under his name and

authority, first by his former instructor, Salaheddin Cadi
zadeh af Roumi, and, after the death of that astronomer,

by Gaiatheddin Mohammed Giamschid al Couschgi. But

the expressions quoted by Hyde, from the preface, are

difficult to reconcile with any supposition except that of

Ulug Beg being actually an observer.

The astronomical works of Ulug Beg were written is

Arabic, but were afterwards translated into Persian, from
which language the principal of them were translated intc

Latin by Greaves and Hyde. Greaves published first the

chronological portion, under the title ' Epoch* celebriore*

Astronomic!*, Chronologicis, Historic!*, Chataiorum, Stto-

Grsscorum, Arabum, Persarum, Chorasmiorum, usitatsr, ex

traditione Ulug Beigi,' London, 1650. He afterwards pub-
lished the geographical part as an appendix to his * Astro-

nomica qussdam ex traditione Shah Cholgii Penes' this

appendix having the title 'Bins Tabula Geographies*.

* Tbk, sotottog to D'HetMot, wm Dm hollr ofTianr'* sub*.
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una" Nessir Eddini Persae, altera Uiug Beigi Tartari,'

London, 1652. Greaves is also said, by Hyde, to have
published (but where we do not know) the places of 100
stars from Ulug Bee : and he had also prepared for the press

the whole table of the places of stars, which he left in the
hands of Archbishop Usher. Dr. Thomas Hyde, not know-
ing of what Greaves had done, published, in Latin and
Persian, his 'Tabulae Lpngitudinis ac Latitudinis Stellnrum
Fixarum, ex Obaervatione Ulugh Beighi,' Oxford, 1605,
accompanied by a valuable series of notes, particularly

on the Arabic names of the stars: the greater part of all

this, if not the whole, was reprinted by Dr. G. Sharpe
in 1767- A new edition of Ulug Beg's Catalogue, by
Mr. Baily, will fprm part of the thirteenth volume of
the " Memoirs of the Rqjal Astronomical Society,'

now (February, 1843) nearly ready for publication. The
epoch of these tables is a.h. 841 (a.d. 1437), and the

observations were made at Samarcand, long. 99° 16*, lat

;i9° 37'. Some description of the part which yet remains
to be published has been given by Delambrc, from a
manuscript belonging to Lalande (Astronomic da Moyen
Age, p. 308). The whole enjoys a high reputation for its

times and the existing means of observing.
U'LULA. [Strigid/E, vol. xxiii., p. 118.]

ULULI'NiB. [Strigid.e, vol. xxiii.,'p. 118.]

ULVA'CE^B, a tribe of Cryptogamic plants belonging
to the natural order of Algae, and to the inarticulate divi-

sion of that order. Under the article Sea-weeds, the most
important tribes of the division Inarticulate* of the order
Algee were described, with the exception of Ulvacew, Si-

yhonece, and Lemaniecc. We shall here confine ourselves

to these tribes. Nearly all the forms of plants belonging
to the order Algae were in the time of Linnaeus con-
founded under the names of Fucus, Ulva, and Conferva,
but each of these genera has undergone extensive sub-
division by late observers, and the order Algae now con-
tains nearly 200 genera and a vast number of species.

The Ulvacecc include plants which are found in the
sea, in fresh-water, or on the damp ground : they are gene-
rally of an herbaceous green or fine purple colour, and
have a thin, tender, membranaceous, reticulated structure,

rarely gelatinous ; they are generally furnished with a
very minute scutate root, which is either expanded or
tubular and continuous ; the reproductive organs consist
of roundish, mostly quaternate granules, or minute oper-
cular grains, which are imbedded in the delicate mem-
brane of ihe plant. This tribe contains about ten genera,
of which the five following are British : Porphyra, Ulva,
Tetraspora, Enteromorpha, and Bangia.
Porphyra (from loptpipiot), the Purple Laver, has a plain

frond, exceedingly thin, and of a purple colour. The re-

productive organs arc of two kinds : 1, Roundish granules
arranged in fours, and imbedded in the whole substance
of the frond ; 2, masses of smaller ovate granules, which
arc scattered without order, chiefly towards the margin of
the frond. Four species of the Purple Laver are enume-
rated. The most common is the Porphyra laciniata,
which has its fronds aggregated and deeply cleft, the seg-
ments dilated, and variously cut and waved. This plant
is common in the sea from spring to autumn, and grows on
rocks and stones, from whence it is often tom by the
violence of the waves, and thrown on the shore. The
I rood of this plant abounds in a viscid gelatinous matter,
which is very nutritious. On this account this plant, under
Hie name of Laver, is much eaten in many places, espe-
cially the south of England. When collected, it is kept in
jars with salt, and when brought to the table is served up
with lemon-juice. Dr. Lightfoot states that in the West-
ern Isles it is gathered in the month of March, and that
when pounded and macerated with a little water, the in-
habitants eat it with pepper, vinegar, and butter. It is

sometimes stewed with leeks and onions. But although
this plant is abundant enough, it is only very partially used
as an article of diet.

Ulva (Green Laver) has a membranaceous frond of a
ereen colour, with its reproductive granules arranged in
lours. There are seven British species of Ulva : three
growing in the sea, one in fresh-water, and three in damp
places on the land.

U. latitsima, the Broad Green Laver, has a plain widely
oblong or roundish frond, waved, and of a green colour
w»d Under substance. It is an abundant plant on the
rocks and stones of the sea in summer and autumn. In

P. C, No. 1614.

I common with U. lactuoa, the Lettuce Green Laver, it is

gathered and eaten in the same way as the purple laver. It

•is also known under the name of Ouster Green. This plant
is popularly supposed to be good for scrofulous habits. It-

is sometimes applied to the forehead to relieve headache
in fevers, and also to procure sleep. U. bullosa, the Blis-

tered Green Laver, is the fresh-water species. It has an
obovate, saccate frond, which is gelatinous, and at length
becomes irregularly expanded, waved, and bullate. It is

a very frequent plant in stagnant pools and ditches of fresh-

water, often covering the whole surface of the water, and
giving it the appearance of being in a state of fermenta-
tion. The terrestrial species of Ulva are found growing on
walls, rocks, the roofs of thatched houses, and especially

in places exposed to much moisture. U. Ihermalis grows
in not-springs at a temperature of 1 17* Fahrenheit.

The genus Tetraspora, named from the quaternary ar-

rangement of its granules, inhabits fresh water, and in-

cludes two British species. The fronds are tubular or

inflated, and gelatinous.

Enteromorpha, the Water-Gut, has a tubular, hollow,
membranaceous frond, of a green colour and reticulated

structure ; the reproductive granules are arranged in threes

or fours in the reticulations. Seven or eight species of
this genus have been described as British. They are all

inhabitants of the sea, or of pools and ditches of salt-water,

with the exception of E. inlestinalis, which is also found
in fresh-water pools. All the species are long, varying
from two or three inches to three feet in length, and when
floating in the water very much resemble the intestines

of an animal—hence their name.
Bangia was named after Hoffman Bang, a Danish

naturalist, who wrote a work on the Confervas. It has a
flat, capillary, membranaceous frond, of a green, reddish, or
purple colour. The situation of this genus is doubtful.

Greville refers it to Ulvaceae, but most botanists place it

in or nearConfervoideae.
The tribe Siphoneee consists of plants which are found

in the sea, in fresh-water, or on damp ground, of an her-

baceous green colour ; the frond is either composed of
membranaceous, filiform, continuous, simple, or branched
tubes, or formed of a combination of similar tubes, forming
a spongy or crustaceous, globular, cylindrical, or flat body

;

the reproductive organs are vesicles produced on the outer
surface of the tubes, filled with a dark green granular

mass. This tribe contains four genera : Codium, Bryopsis,

Vaucheria, and Botrydium. The most interesting genus
is Vaucheria, on account of the remarkable observations

that have been made upon its reproductive granules by
Unger and other botanists. [Vaucheria.]

Codium, the Sea-Purse, is a hollow, subglobose, dark

green plant, composed of an interwoven mass of tubular

continuous filaments, the reproductive vesicles being
attached to the filaments near the surface of the frond.

There are two British species found on submarine rocks.

Bryopsis has two British species, which are also marine
plants. The frond is membranaceous, filiform, tubular,

cylindrical, glistening, branched ; the branches are imbri-

cated, or distichous and pinnated, and rilled with a fluid

containing minute granules. Their numerous branches

give them the appearance of feathered mosses—hence
their name. Botrydium (from Borpvc), the Grapelet, is

nothing more than a spherical vesicular receptacle, filled

with a watery fluid : it opens at the apex, and has, descend-

ing from the lower part, a bunch of radical fibres. In

structure this plant resembles Codium, but it is much
smaller, the receptacle not being bigger than a grain of

mustard, and it grows upon the ground in moist shady

situations. Granules are contained in the watery fluid

within the plant, and, when tlie weather is dry, the upper
part of the receptacle collapses, giviug the plant a cup-

shape.
The tribe Lemaniete contains but one genus, Lemania.

The species, of which there are two British, are aquatic

plants, existing in fresh and always rapidly running

waters. The tronds are slender, tuberose, formed of a
tough cellular membrane, which is composed of regular

cells, and interspersed with ducts ; whorled with papillae

or moniliform. The surface of the frond, external and
internal, is covered with minute simple or dichotomous,

moniliform, articulated threads, which separate by age,

and are the sporidia of the plant. The genus Lemania
was named after ft French botanist. M. Lemnn.

Vol. XXV.—3 S
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(Smith's English Flora, vol. v. ; Burnett's Outline* of
Botany; Vaucher, Histoire des Con/erves; Lindley,

Natural System.)
ULVERSTONE. [Lancashire.]
ULYSSES, ULYXES, or ULIXES, is the name under

which the Greek hero Odysseus (Jolvam&s) was popularly

known among the Romans. Ulysses, who is the hero of

Homer's ' Odyssey,' was a son of Laertes and Anticleia,

king of Ithaca,' husband of Penelope, and father ofTele-
machus. The story about Ulysses, as related by Homer, has

been much extended and modified by later poets and my-
thographers. In Homer he is represented as the model of

a prudent warrior, as a man of great experience and cun-

ning, always ready to devise means of avoiding or escaping

from difficulties, as superior to all men in eloquence and
intelligence, in wisdom equal to the gods themselves,

and in adversity courageous and undaunted. Later poets,

on the other hand, describe him as a cowardly, false, and
intriguing person. When the Greek chiefs had resolved

npou their expedition against Troy, Agamemnon went to

Ithaca to invite Ulysses to join them, but it was not with-

out difficulty that he was induced to assist in the enterprise.

He joined the other Greek chiefs in the port of Aulis, with

twelve ships. During the war against Troy he acted a
very prominent part, sometimes as a gallant warrior, and
sometimes as a bold and cunning spy or emissary. At the

taking of Troy he was one of the heroes concealed in the

wooden horse. After the destruction of the city his suffer-

ings began. He and his companions wandered about for

ten years in the Mediterranean, endeavouring in vain to

reach his native island, while his faithful wife Penelope
was beset by numerous suitors, who consumed his property.

The various calamities he had to encounter before he
returned to Ithaca are immortalized in the ' Odyssey.'

During the twenty years which he was absent from his

home, he always enjoyed the especial protection of the

goddess Athena (Minerva), and it was she who at last

enabled him to reach Ithaca. His father Laertes was living

in solitary retirement, and Ulysses, without being known,
was hospitably received by Eumaeus, the swineherd. Tele-

machus, the son of Ulysses, who had in the meantime
grown up to manhood, was absent : he had gone to Pylos
and Sparta to obtain information concerning his father,

but he returned while Ulysses was staying with Eumaeus.
His father made himself known to him, and a plan was
formed to get rid of the insolent suitors. Ulysses in the
disguise of a beggar followed his son to the town, where he
was insulted by the suitors and some of his own servants,

but was welcomed by Penelope and recognised by his aged
nurse Eurycleia. With the assistance of Athena, Ulysses,

his son, and some of his faithful servants began a contest

with the suitors, all of whom lost their lives. Hereupon
Ulysses made himself known to Penelope, and went to his

aged father Laertes. The news of the fall of the suitors

excited their friends and relatives to take up arms against
Ulysses, but Athena in the disguise of Mentor reconciled
the people to their lawful king. Respecting his death the
' Odyssey ' (xi. 119, &c.) only contains a mysterious pro-
phecy of Tiresias, according to which he was to die a
gentle death in his old age. According to later traditions

Ulysses was killed by Telegonus, his own son by Circe,
who had been sent out by his mother in search of his father,

and was thrown by a storm on the coast of Ithaca, where
he was attacked, while plundering the country, by Ulysses
and Telemachus.

(Hygimis, Fab., 127 ; Horat., Carm., iii. 29, 8 ;
Dictys

Cretensis, vi. 15.)

UMBEL, in Botany, a form of inflorescence in which
there are several flower-stalks all radiating from a common
point, and having an equal length. When only a single
flower is seated on each pedicel, the umbel is said to be
simple, as in Eryngium, Butomus umbellatus, &c. If the
primary pedicels have other smaller pedicels, which form
of themselves a smaller umbel, which frequently happens,
as in Heracleum, Fceniculum, Daucus, &c, the umbel is

said to be compound, and the smaller umbels arc called
umbellules. The whole assemblage of the umbels is called
the universal umbel ; and the secondary umbels, or umbel-
lules, are called partial umbels. The peduncles, which
form the partial umbel, are called radii. The base of the
pedicels of the simple umbel is often surrounded by bracts,

which are then called an involucre. When they are
present at the base of the primary pedicels of a compound

umbel, they are called a universal involucre. The pe-
duncles of the umbellules are also often surrounded r>y

bracts, which are called a partial Involucre, or an involu-

cellum. The possession of this form 0/ inflorescence is

the character of the large natural order UmbelKfers'. tu

which there are no exceptions. The characters which
were afforded by the possession of the forms of the umh* I,

with the absence or presence of the involucra and involu-

cella, formed at one time the principal means of sub-

dividing that order. But at the present day the characters

of the fruit and seed have quite superseded other modes of
distinction. [Umbei.lifeilk.]

UMBELLITERyK, a natural order of plants. This in

one of the best marked families of plants, so much so, that

Jussieu says the whole order may be looked upon as a
genus, and the various subdivisions and genera as arrange-

ments of the species. All the species are well marked,
and have good distinguishing characters, and their inflo-

rescence is always that of the umbel. [Umbel.] The
possession of an umbel was early made the combining
character of these plants by systematic botanists, ami
they were called Umbellatse on this account. In addition

to this distinguishing character, they have also others, a*

the possession of five stamens and two stigmas, by which
they were all brought under the class Pentandria and

order Digynia of Linnaeus.

Most of the species are herbs, seldom shrubs, with
fistular, furrowed stems. The leaves are, in most case*,

divided; sometimes they are simple: they arc alternate,

and all of them embrace or clasp the stem by a sheathing
petiole. The flowers are white, pink, yellow, or blue, and
are seated on umbels, which are either simple or coin-

pound, and these are with or without bracts at their base,

which are called involucre or involucellum, as they sur-

round the umbels or umbellules. The calyx is superior,

either entire or 5-toothed. The petals are five, and art

inserted on the outside of a fleshy disk, which is placed on
the top of the ovarium: they are usually inflexed at thr

point, and have an imbricate, rarely valvate aestivation.

Die stamens are 5, and are seated alternately with thr

petals, and are incurved during aestivation. The ovary i>

inferior, 2-celled, having solitary pendulous ovules, and U
crowned by the disk, on which the petals are seated

;

the styles are 2, distinct, with simple stigmas. The
fruit, which is ordinarily called the seed, consists of 2
carpels, which are united by a common axis, the part ly
which they unite being called the commissure ; the external
part of each carpel is traversed by elevated ridges, wliich
are divided into primary and secondary : there are five of

the latter, and four, between them, of the former j the
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separated by channels, below which are often

placed, in the covering of the fruit, little receptacles of

coloured oily matter, which are called vittae. The seed,

which is pendulous, usually adheres to the sides of the

cell of the fruit, and this has led to the confounding the

seed and fruit together. The embryo is minute, and is

anted in the midst of a horny albumen, with the radicle

pointing to the hilum.
Lindley places this order in his albuminous group of

orders, on account of the large quantity of albumen in

proportion to the size of the embryo contained in the seed.

In this manner it is brought info close connexion with
ItanunculacecC and other orders, from which it is mostly
separate in other systems. The order agrees with Ranun-
culacea- in its sheathing leaves, as well as its large albu-
men and it-s acrid properties. Other relations have been
pointed out, as with Saxifragaceoe, Geraniaceae, also with
Amliacea-, from which it differs little, except in the number
ui the parts of the flower.

The arrangement of this order has always been a matter
of difficulty, arising from the circumstance of the whole
family being connected together by so many peculiar

characters. The same difficulty arises in the subdivision

of other orders, in which the primary characters are well

marked, as Compositac and Gramineae. Many early

attempts were made to constitute the genera of this order

from the general characters of the plant, and it is not till

lately that the fruit had been studied with sufficient

attention to afford much assistance. Morison, Tourne-
fort, Linnaeus, and Adanson founded the genera upon
various distinctions of structure in the entire plant.

Cusson first pointed out the value of the structure of the

fruit in the making the genera, and his suggestions were
aoopted by Jussieu, in his ' Genera Plantarum.' Sprengel
and Hoffman have given arrangements of this order; the
former founded his genera entirely on the fruit, whilst the

latter employed both the fruit and petals. Of the genera
thus formed, Sprengel describes 63 ; Don, in ' Miller's Dic-

tionary,' gives 171 ; and Lindley, in his 'Natural System,'

189. The following conspectus will show the suborders

and tribes into which these genera have been distributed

by De Candolle :

HyilrocotyleK.
Mutincn*.

Saatculea.
Ammineos.
Seselinea\

Angelimt.
I'eueedauesp..

TorriylineiE.

Silerineae.

Cnminen.
Thapsie*.

i

Daucinoae.

I

Suborder f«

—

Orthospermv.t!. Albumen of nri
flat on inner iurfiuv, neither involute nor convo-
lute.

Suborder II.—Campviosperme'E.
inwardi at ttie edge*.

Albumen rolled I CaucnlineB.

j ScandlcioetB.
ISmyrnea-.

dborder III—C.TLOsPEniiE.n. Albumen curved
{ Coriandrem

inwards from base to apex. '

Tausch has more recently proposed another arrange-

ment, and objected to the albumen being made the basis

of I he primary divisions of the order.

The genera include above 1000 species. These are

principally inhabitants of the northern temperate zone,

and the greater number of them are found in the old

world. The proportion of species in the southern half of
the world, compared with the northern, is as 1 to 4 ; that

of the new to the old world, as 1 to 3. Very few of the
species are found in the tropics, and about M are enume-
rated as inhabitants of Australia.

The properties of this order are variable, and very im-
portant. One-of the distinguishing characters of the order

is the possession of an acrid principle which finds its full

development in such plants as the Hemlock (Conium),
the Cow-bane (Cicuta), Qinanthe, Helosciadium, /Ethusa,

&c. Tins renders the whole order suspicious, more
especially the vegetation, in which the poisonous prin-

ciple is most developed. The acrid properties of these

plants seem to depend upon the possession of a peculiar

principle, which in as far sis it has been examined in some
of the species possesses alkaline properties. This is the

case with Conia, a principle obtained from the Hemlock
[Conium], which has been examined with the most
care, although other plants of the order have been found

to yield similar principles, but not possessing so much

activity. Conia is remarkable amongst the vegetable
alkaloids, for being fluid, volatile, and easily decomposed

;

and it is probable that most plants whose poisonous pro-
perties are dissipated by heat possess a principle of a
similar nature. In this respect there is also another ana-
logy between the Umbelliferae and Ranunculacese, the
poisonous qualities of the species of the last order being
in a great measure annihilated by heat. It is not "impro-
bable that all the Umbelliferae may possess a principle
similar in nature, though not in intensity, to the Conia, and
that it may contribute in some measure to render such
plants as the parsley, samphire, and celery desirable as

articles of diet.

Another important secretion of the Umbelliferae is a
volatile oil. This secretion is found in all the species,

with the exception of Conium, deposited in the canals of
the pericarp, which are called vittae. In some of the
species it is more abundant than in others ; and on this

account the fruit, which is commonly called the seeds,

is used frequently in diet as a condiment, and in me-
dicine as an aromatic and carminative. Of these the
carraway, the anise, the dill, the cumin, and coriander
are best known. The secretion of oil however does not
appear to be confined to the vittae of the fruit, as many of
the species have an aromatic odour, which is exhaled
from their leaves and stems. It has been asserted by
Lindley, Don, and other writers on Umbelliferae, that the

fruit ' is in no case dangerous ;' but tliis is an error, as the
fruit of the Hemlock contains more of the active poison-

ous principle than any other part of the plant, and has
on tnis account been introduced as a distinct article of
Materia Medica in the New London Pharmacopoeia, and
a case of poisoning recently occurred in France, from the

fruit of hemlock being served by mistake in a druggist's

shop for the anise, which it closely resembles. An account
of this case, with the mode of distinguishing between the

fruit of the hemlock and other Umbelliferse, by Dr. Pereira,

is given in the ' Pharmaceutical Journal' for 1842.

A third secretion of these plants is a gum-resin. This pro-

bably, like the two last secretions, is common to the whole
order, but is fully developed in only a few species. The
gum-resins produced by this order have had a great reputa-

tion in medicine, and many of them are still looked on as

valuable remedies. The Laser, or Silphion of the antients,

is secreted by plants belonging to this order, and assafce-

tida, galbanum, gum-ammoniacum, opoponax, and saga-

penum are much used as stimulant medicines in nervous

diseases at the present day. Many of the species when
wounded exude in small quantities a gum-resinous matter.

A fourth secretion, which also on account of its occasional

excess renders this order important to man, is starch. This

secretion, which forms so large a portion of the food of

animals, is deposited in largest qualities in the roots of the

carrot, the parsnep, the skirret, and the aracacha of the

South Americans, and on this account these plants are

extensively cultivated. Most of the roots however con-

tain this principle, and might be used as articles of diet,

but that they also contain the poisonous principle of which

we have before spoken. Heat will dissipate this, and

some of the roots which are deadly poisonous when raw, it

is said may be eaten with impunity when cooked. The
roots of some of these plants resemble that of the horse-

radish, and in winter, when the leaves are gone, may be

dug up in gardens in mistake for it. Fatal consequences

have in some cases ensued from such a mistake. Many
of the Umbelliferae are much affected in their secretions

by climate and cultivation. Thus the deadly hemlock

in Russia is an inert and eatable plant, whilst the celery

of our gardens, if cast on the roadside, becomes an active

poison. The properties of all plants are more or less

affected by climate and cultivation, but it is much more

obvious where poisonous secretions are increased or di-

minished, as in the hemlock, or changed, as in the case of

the celery.

Jussieu, Diet, des Sciences Nature/fes; Lindley, Na-

tural System : Don, Miller's Dictionary ; Burnett s Out-

lines ; Christison's Dispensatory; Bischoff, Lehrbuch

der Boianih.)

UMBER (Ornithology), a name of the Scopus um-

bretta, Qmbrette of the French.

The genus Scopus, Brisson (Cepp/ius of Wagler) is gene-

rally-placed among the Herons [vol. xii., pp. 1G5, 166].

The Ardeince (Herons) of Mr. G. R. Gray forrn the third
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subfamily of his Ardeidte, and are arranged bv him be-

tween the Gruivcs (Cranes) and the Crcotlina? (Storks).

The Ardeinm comprise the genera Eurgpyga, Ardta,

Iterodias, Ardeola, Botauriis, -? (Ardeola, Briss. ?

minuta), Tigrisoma, Nycticorax, Scopus, Cancrima, and
Plalalea.

Scopus is distinguished from the Storks by its compressed

bill, whose trenchant culmen is expanded towards the

base : the nostrils are prolonged into a ftirrow which runs

parallel to the culmen to the end, which is slightly

hooked.

Bill oC Scopus.

XZeneric Character.—Bill straight* broad, much com-
pressed : the tip of the upper mandible abruptly hooked,

and of the lower truncated. Culmen and gonys carinated.

Nostrils linear, closed, wings long. Tail short. Legs mo-
derate. All the toes United by a membrane. The inner

shortest. (Sw.)
Example, Scopus nmbretta.
Description.-—Size that of a cro\v> colour that of umber

:

the male with an occipital crest.

Locality.—Africa, generally.

Beopm nmbrett*.

UMBER, an ore of iron and manganese, employed as a
biown pigment. Occurs massive, amorphous. Structure
earthy. "Fracture conchoidal. Soft. Opaque, bull.

Meagre to the touch ; adheres strongly to the tongue, and
falls to pieces in water. Colour blacfiish, reddish, or yel-
lowish brown. Specific gravity 2*206.

It occurs in beds with brown jasper in the Isle of
pins.

it is stated to consist of—
Oxide of iron

Oxide of manganese
Silica T . . .

Alumina ....
Water ....

48
20
13

.... 14

100
UMBILI'CUS (Conchology). When the inner sides of

the whorls or volutions of a spiral shell do not touch each
other, so that its axis is hollow, that hollow is termed the 1

umbilicus. [Trochid.e; Turbimde.]
UMBILI'CUS. This word has sometimes been applied

to the focus of an ellipse ; but, in modern works, it stands
for a point of a surface through which all fts lines of

curvature pass. At such a point the two principal curva-

tures are equal. ( Differential Calculus, L. U. K„ p. 440.)

UMBO (Conchology). The name for that pint in acoo-

chifer or bivalve shell which constitutes the nucleus or

apex of each valve, and which is generally situated above

the hinge, and always near It. [Coitchifbra, voL iiL,

p. 433.] From this nucleus or umbo the longitudinal raw
of the shell diverge, and the lines of growth, coramranw
immediately around the nucleus or umbo, increase in gra-

dually enlarging concentric layers to the outer margin of

the valve. In the freshwater bivalves the nmbontt are

generally eroded. [Naiades.1
UMBRA. The Latin word has been used to signify the

shadow of the earth or moon in an eclipse: (he word
penumbra is still retained [EcLtesE] to signify that portion

of the heavens which is pallia) ly shaded.

UMBRELLA (Italian, OmbneUa* Ombreihy, from the

Latih Umbra (Kalian, Ombra ( French, Ombre), a shade,

a portable dome-like canopy, carried over the head fts a

shelter from the rays of the sun, or from rain and snow.

Although the name is applicable in either cue, and per-

haps most strictly in the former, the term mmbreUa »
usually applied in this coUhtry only to such as are used at

a protection -against rain* while the name parasol (Italian

parasote, from parrire, to parry or ward off, and soi*, th*

sun) is given to the light kind of umbrella earned by

ladies as a defence from the heat of the sun. The French
have a better distinction between the two kinds of uft-

bvella
;
using the name parasol for those wed to ward eft

the rays of the sun, and parapiuic (from plmfe, rain) far

those used as a defence against ihclemeht weather. Um-
brellas were introduced into Europe, in Comparatively re-

cent times, from the East, where they have bee* used for

shelter against the sun from time immemorial. TheV are

alluded to in the plays of Ben Jonson, and of Beaumont and
Fletcher; and in Gay's ' Trivia ' is the following notice at

their adaptation to English use :

—

' Lei Tertian dames the umbrella's rir* display
To guard their beauties irom the Sunny ray.

Or sweating slaves support the shady load
When Eastern nmnniclts show their slate abroad.
Britain in winter only knows its aid

To guard from chilly showers the walking mnid.'

While, as implied by the above lines, umbrellas were
pretty well known in London more than a century since,

they did not come into general use for many years later.

Jonas Hanway is said to Tiave been one of the first men
who commonly used an umbrella in England. At first

they were kept in the halls of genteel houses, for holding
over persons as they stepped to their carriages ; and even
long after they began to be used by pedestrians, they
were considered signs of effeminacy if carried by rrmle*.

Increased attention to comfort, and the reduced price of
umbrellas, owing to competition and improvement in their

manufacture, have now rendered them almost as essential

as articles of dress, even to the humblest classes.

The construction of common umbrellas, and the con-
trivances by which they are made to expand or collapse
at pleasure, are too familiarly known to need description

;

and it is unnecessary to do more than mention some of the
ingenious improvements which have been devised, «f
which several are described in Heherfs ' Engineer^ and
Mechanic's Encyclopaedia,' vol. ii., pp. 829-831. Ia um-
brellas of the ordinary construction the ends of the rite

are connected with the fixed ring upon the end of the
slick, and the ends of the metallic rods called stretcher*
are attached to the sliding-tube, by rings of wire : so that
the axes upon which they turn when the umbrella fe

opened and closed form arcs of a circle, Instead of ttsight
lines, by which excessive friction and destructive near
are occasioned. The outer ends of the stretcher*, ajna,

are connected with the ribs by means of axes or pm*
passed through the latter, by which they arc so weakened
that they frequently break. These delects are remedied
in the improved umbrellas above referred to, by tlte adop-
tion of ingenious though simple joints. Another joint far

connecting the stretchers with the ribs, allowing the fratae-
work to collapse into less space than usual, and prevetittnc
the fretting or wear of the cover at the ends of the stretch-
ers, is described in the ' Transactions ' of the Society of
Arts, vol. xxxviii., pp. 72. 73. Very light and cowpan
umbrellas are made with ribs of steel instead of whaJehntie
or enne, which latter material, stained to resemble whale-
bone, is used in those of the commoner sort ; and sotut of
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umbrellas and parasols are made with hollow or

jular metallic 9ticks, which combine lightness with
strength.
UMBRELLA. [Skmiph'VM.idtans, vol. xxi., p. 217.]
UMBRI, OMBRI, or O'MBRICI, are mentioned by Dio-

nysius, Pliny, Florus, and other historians, as one of the
oldest people of Italy. They appear to have been living;,

at a very remote period, near trie Sabini, in the highlands
"the central Apennines, whence they descended into the

i of the Tiber and the Nar, where they built the
of Ameria, Tutere or Tuder, Ikuviu or Iguvium,
la, Nuceria, Nequinum, and others. The Umbri
also beyond the Apennines, towards the coast of

Adriatic. Sarsina, on the river Sapis, and Sentinum,
ere towns of the Umbri, north of the Apennines. The
Jmbri came into collision with the Etruscans, who de-
feated them, and took many towns from them. (Pliny,

iii. 10.) The epoch of this event is not authenticated,
but it must have occurred previous to the fall of the kingly
government at Rome, at which period the power of the
Etruscans was at its greatest height and their territory

extended from sea to sea, including part of the country of
the Umbri. The Umbri, like the other antient nations of
Italy, formed a number of distinct communities or tribes,

of which Pliny gives a long enumeration in the passage
above quoted. Some of these became incorporated with
the Etruscans, whilst others, particularly those who lived
between the Tiber and the Nar, retained a separate exist-

ence, and the name of Umbri. When the decisive struggle
between the Etruscans and the Romans took place, about
308 n.o, we find that the Camertes Umbri, a tribe on the

borders of Etrurio, ottered to assist the Romans in their

attack upon their Etruscan neighbours. (Livy, ix. 30.)

It is worthy of remark that the emissary sent by the

Romans, and who was acquainted with the Etruscan
language, was enabled thereby to converse with the
Camertes Umbri, and enter into negotiations with them.
That the language and customs of the Umbri resembled
those of the Etruscans is presumed also from the bronze
tablets, called the Eugubian tables, which are partly

written in the Etruscan and partly in the Latin characters,

and which, according to Lanzi, relate to the religious rite9

of the Umbri, in which the ' Tarsinate Turscum,'an Etrus-

can tribe, is mentioned as having participated. (Micali,

Storiit degli Atitirhi Poprtli Ualtant\ vol. i., ch. 5.) The
charge of sensuality brought against the Etruscans has
also been applied to the Umbri :

' Aut porcus Umber, aut
obesus Etruscus' (Catullus, 40, 21).

Alter the defeat of the Etruscans, the Umbri made, too
late, an effort to check the advance of the conquering
Romans. The consul Decius, who had advanced into

Ktniria, retraced his steps to oppose the new enemy, and the
other consul, Fabius, who was fighting against the Sam-
nites, was ordered by the senate to march round against
the Umbri, who had assembled at Mevania. This joint

movement damped the spirits of the Umbri. and their army
dispersed to their several strongholds. Only one tribe,

called Materina, kept the field, and attacked the camp of
Fabius, but was defeated, b.c. 307. In a short time most
of the communities of Umbria submitted to Rome without
much resistance. Sarsina, however, was one of the last to

submit.

Umbria, under the Roman republic, was one of the
divisions of Italy proper, extending from Ocriculum on
the south to Ariminum and Pisaurumon the Adriatic coast.

0H the east the river ^Esis separated Umbria from the

Pieenum. and the Nar from the Sabinum. On the south,

Umbria bordered upon Latium, and on the west upon
Etruria. The Rubicon formed its boundary towards Cisal-

pine Gaul.

After the fall of the Western empire, the name of Umbria
was restricted to the country between the Tiber, the Nar,
and the Apennines, and constituted the best part of the

duchy of Spoleto. Since the annexation of that duchy to

the Papal state, the name has continued to be applied
commonly to the same reerion, which now forms the

administrative province of Spoleto proper, as distinct from
Rieti, which is considered as part of the Sabinum. [Spo-
lrto r Rieti ; Dki.kgazione di.]

U'MBRIA. f Umhri. ]

UMBRIAN SCHOOL OF PAINTING. [Roman
School of Painting.]
UMEA-ELF. [Bothnia.]

UMERAPOORA. [Amarapura, i„ 413.]
UMPIRE. AWARD. The word umpire is sometimes

used to denote the person who in the first, instance decides
a controversy ; but in its legal sense it means a person
named in the Submission, or under its authority, by the
arbitrators [Arbitration] to decide the matters referred,
which the arbitrators either cannot or will not decide.
The rules which govern an arbitrator regulate the con-

duct of the umpire also. Two questions however often
arise out of his proceedings. The act 3 & 4 Will. IV.,
c. 42. <f 39, which gives leave to a judge of the court
named in the submission to enlarge the time for making
the award, has practically disposed of one of these ques-
tions, viz. whether, the time for making an award being
limited by the submission, an umpire could, to the exclu-
sion of trie arbitrators, make his award before the time
had expired within wliich these, although they had ex-
pressed their intention not to proceed in the reference,
were nevertheless competent to make their award. The
second question, and one of far greater practical import-
ance, is, whether an umpire may take up the evidence
where it has been left bv the arbitrators, or must hear the
whole matter anew. The rule may be thus stated : If

arbitrators agree upon certain matters referred to them,
but are unable to agree Upon others, the umpire may

are unable to decide upon matters concerning which they
have heard the evidence, they may report that evidence to

the umpire, and his award thereon will be good, provided
that before it was delivered neither party required of him
to hear the evidence afresh.

In former days courts of law interpreted awards most
strictly, setting them aside if they were deficient in any
of the conditions essential to their validity. Of late years
however it has been the policy of the superior courts to
support awards to the utmost. Thus, although a certain
stamp (1/. 15s.) is required on an award, yet the absence
of it may be amended by the payment of the penalty. So,
again, an award ought not to direct things to be done
which are impossible, Or illegal, or affecting persona who
are not parties to the submission, or things not submitted
for the decision of the arbitrators

;
yet if these faults in

the award are not essential to the maintenance of the
whole, if (in other words) the performance of the legiti-

mate part of the award does not depend upon compliance
with that which is beyond the jurisdiction of the arbitra-

tors, the court will maintain the award so far as it is good,
rejecting only the remainder.
The main quality required in an award is, that it shall

finally dispose of the matters referred. For this purpose it

must be certain : for instance, it must not order that the one
party shall pay to the other such a sum as certain goods
are worth ; or' that he shall deliver up to the other ' seve-

ral books ' without naming them or otherwise specifying

them: but it may be in the alternative, as that A shall

vacate a house on a certain day, or pay 100/. The award
must dispose of all the matters referred. It must not

leave anything to be done in these matters by a party

foreign to the submission, unless for some merely ministe

rial purpose : thus an award would be bail which gave to

A the moiety of a certain field in issue, and in the possession

of B (these being the litigants*, provided that C found A's
title to the moiety to be good : but the award would stand
if it gave the moiety to be measured by C. An award
must not reserve power to the arbitrators : for instance,

that if A shall not pay a sum on a future day, then that the
parties shall come before the arbitrators for their further

award. For the mode of enforcing an award, see Arbi-
tration, vol. ii., p. 252. (Kyd, On Awards.)
UNAU. The intimate connection of the Sloths with

the Megatherioids, admitted by some zoologists, but

strongly denied by others, is in our opinion set at rest by
Professor Owen's ' Description of the Skeleton of an extinct

Gigantic Sloth, Mylodon robust its, Owen, with Observa-
tions on the Osteology, Natural Affinities, and probable

Habits of the Megatherioid Quadrupeds in genera),' pub-
lished by direction of the council of the Royal College of
Surgeons in London,* and forming the second of a series

which we hope to see from the same quarter.

Our limits will not permit us to follow the Professor

through the minute, necessary, and satisfactory detail of

,• 4U>. John Van Voonl.
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the comparative anatomy of this gigantic extinct South
American animal,which has been followed out with patient

care by him till the remains form a complete skeleton, one of
the principal ornaments of the noble museum in which it

is preserved, a monument of the liberality of the council of

the College, and of the talent of the distinguished physio-

logist, who built it up bone by bone, described it, and
directed the admirable lithographic plates which illustrate

the description.

In the article Megatheriidee will be found all that was
known of the genus Mylodon when that article was
written ; in Professor Owen's book, just published," and
above alluded to, the history of all the known Megathe-
rioids is completed. And although we cannot, for the

reason above assigned, follow the Professor step by step

in his investigation, we shall endeavour to lay before our
readers the substance of his physiological and zoological

summaries, and attempt, to give them some idea of his well-

digested ' Conspectus ' in an English dress. With regard

to the Summanes, we regret that our limits compel us to

abridge that which is already so closely condensed by the

author.

Physiological Summary.
Professor Owen, after stating that it has been his

aim, in the work above referred to, to place the new facts

yielded by the study of the skeleton of the Mylodon in a
clear and intelligible light, and in their true relations to

those before acquired from the osteology of existing and
extinct Edentate animals, proceeds to deduce the conse-

quences which flow from them.
The Sloths are characterised by a dentition still more

Seculiar and extreme in its modification than that of the

Luminants, and this character appears in the form, num-
ber, general composition, intimate structure, and mode of

growth of their teeth, which are especially adapted for

acting on buds and leaves. The dental characters of the

Sloths co-exist in the extinct Megatherioids with the

bradypodal modifications of the jaws and cheek-bones, im-
plying the same development and disposition of the mas-
ticatory muscles.
The extinct l.arge Phyllophagans have peculiar modifica-

tions of structure to enable them to obtain leaves. Thus
the whole frame, and particularly the long neck of the

Giraffe, enable it to browse on branches far beyond the

reach of its congeners the Deer, and its muscular extensile

lips, and long, flexible, prehensile tongue, admirably co-

operate with the skeleton in the act of acquiring its leafy

provender.

The strongly-contrasted short thick neck of the Ele-
phant, with its massive proportions, is aided by the won-
derful prehensile proboscis; and the animal, so differently

organized, is thus enabled to obtain a similar food.

The skeletons of the Megatherium and Mylodon also

manifest remarkable peculiarities, and the signification of
these is first inquired into.

In the Megatherioids, quadrupeds of approximate bulk to

the Elephant and Giraffe, but neither normally proboscidian

nor of towering height, a modification of bodily frame was
required which might endow them with ability to browse
on leaves or twigs. Their nearest living congeners, the
light and diminutive sloths, climb for their sustenance.

Prehensile as well as locomotive powers were gained by
the modifications of the osseous frame-work of the Mylodon,
as is most strikingly manifested in the claviculate and un-
guiculate fore-limbs with their freely rotatory fore-arm,

the slightly inverted hind-foot, and the great and curved
claws. A comparison of the fore-limbs of Mylodon with
those of other beasts proves that this Megatherioid had its

anterior extremities formed not exclusively for grubbing
up or digging away soil, nor for climbing, nor for seizing,

but for all these actions. This their true use is to be made
out by the rest of the skeleton. But before we refer to

that, it is necessary to consider the construction of one of

the principal instruments, the fore-foot. ' In the habitual

borrowers, whose feet are best organized for displacing the

dense earth, as the Mole, the Mole-rat, the Conaylure, and
Echidna, the claws are long and broad, of nearly equal

size on each digit, and can be extended in the same plane
as the hand, which is of considerable breadth. In those

Armadillos which are most remarkable for their rapid per-

foration of the soil, as the Dasypi gigat and uni-einctus,

the three outer claws, which are principally developed for

that office, are scarcely leas remarkable for their great

breadth than for their length, but they are Of unequal
size. The breadth of the long fossorial claws of the Oryc-
terope also surpasses their depth. In the Sloths, on the
contrary, the depth or vertical diameter of the claws, which
are unusually long, much exceeds their transverse diameter
or breadth

;
they are also more curved than in the bor-

rowers, and are much restricted in their movements, espe-

cially in that of extension. The fore-foot of the Sloths is

likewise long and narrow, and only three fingers in one
species and only two in another species are furnished with
claws, which are nearly of equal length. The climbing
Ant-eater {Myrmecophaga didactyla), which destroys the
tree-termite, has its two toes shaped nearly as in the Sloths.

The Great Ant-eater, which breaches the strong fortresses

of the terrestrial termites, has its lonq fore-claws of nearly

equal breadth and depth, and the chief power of the fos-

sorial extremity is concentrated on one digit, which i*

much superior in size to the rest. In the work to which
this modified digging instrument is put, the soil has not to

be displaced in great quantities, as in the excavation of a

hiding-place or burrow, but it needs only to be partially

disturbed in order that something which is hidden may be
exposed.

' The Megatherioid quadrupeds are not characterized by
the true fossorial hand, in which all the five digits are pro-

vided with sub-equal, long, and broad claws ; but at most
only two or three of the digits were provided with clawt
The depth of these claws exceeded their breadth in the

Megatherium, especially in the longest and largest claw

:

the more curved and more compressed claws of the Mege-
lonyx Jeffersoni very nearly resembled those of the Sloth.

In the Mylodon, the claws, though equally remarkable for

their length, and nearly as much curved as in the Mega-
lonyx, were neither depressed as in the burrowers, nor

compressed as in the climbers, but had their vertical and
transverse dimensions equal. A portion of the hand, in-

cluding the two outer digits, was modified after the ungu-
late type for the exclusive office of supporting the body in

ordinary terrestrial progression.
' In the investigation of the nature of the collateral

of the anterior extremity of the Megatherioids, to which
uses all that is superadded to the ordinary structure of an
ungulate limb relates, we must consider these supcraddi-

tions independently, or exclusively of the parts which were
merely concerned in progressive motion. The unguicolate
portion of the fore-foot, thus viewed apart from the ungu-
late portion, agrees with the scansonal type, being loni;

and narrow, with long and curved claws, which appear to

have been habitually in a state of flexion, and could hardl v

be extended in the same plane as the hand. These cha-
racters, though not manifested in so extreme a degree as

in the Sloths, evidently indicate a fore-foot better fitted for

grasping than for digging. Such a foot is not however an
instrument unfitted for cleaving or displacing the earth

:

but rather, in so far as it differs from that of the Sloth*,

and is less fitted for climbing, it gains in fossorial power.
It may be justly inferred from the diminished curvature
and length, from the increased strength, and from the in-

equality of the claws, especially from the disproportionate

size of that of the middle finger, that the hand of the My-
lodon was occasionally applied by the short and strong
fore-limb in the act of digging ; but its close analogy with
that of the Ant-eaters teaches that the fossorial actions

were limited to the removal of the surface-soil in order to

expose something there concealed, and not for the purpose
of burrowing. Such an instrument would be equally
effective in the disturbance of roots or ants ; it is however
better adapted for grasping than for delving. But to what-
ever task the unguiculate part of the hand of the Mylodon
might have been applied, the bones of the wrist, of the
fore-arm, of the arm and of the shoulder, alike attest the
prodigious force which would be brought to bear upon its

execution. The general organization of the anterior ex-
tremity of the Mylodon appears to be incompatible with
the idea of its having been a strictly scansorial or burron -

ing animal, and at the same time both teeth and jaws de-
cidedly negativa the supposition that it was an eater of
ants : for the two extremes in the length of the jaws are

presented by the phyllophagous and myrmecophagous
species of the Edentate order : and the anomalous brevity
of the face, which characterises the leaf-eating Sloths, u
repeated even to exaggeration in the Mylodon.'
Having thus received the answers, so to speak, given by
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the ostcological characters of the fore-limb, we must pro-
ceed to interrogate the rest of these gigantic remains, and
refer to the organization of the hind-limbs to ascertain

whether they will afford any further light as to the func-
tions of the fore-feet and the general habits of the
Mylodon.

When, after a review of the pelvis and hind-limbs in ex-
~ scansorial, fossorial, or semi-fossorial quadrupeds,

ae parts of the skeleton of the Mylodon or Mega-
i are contemplated, the sudden and extraordinary

se of size and the massive proportions at once arrest

ami astonish the beholder, and imply powers and actions
peculiar to the gigantic animals when living. We find in

the enormous pelvis indications of unwonted muscular
powers applied to the fore-limbs, and of the pelvis itself

baying been acted upon by forces as great from the hind-
legs and tail. 'The enormous pelvis of Mylodon,' says
Professor Owen, ' proclaims itself the centre whence mus-

ilar masses of unwonted force diverged to act upon the
ink, the tail, and the hind-legs.* Those muscles origi-

Ig from the sacrum and the broad and extended lip
- ilium, as the sacro-lumbalis, the longissimus and
nus dorsi, &c, and which pass forwards to extend

the trunk and retract the anterior limbs, have left the most
marked evidence of their size and energy of action in the
long and strong spinal crest of the sacrum and in the
broad, rugged, and anteriorly produced margin of the
ilium. The fore-limbs being well adapted for grasping the
trunk or larger branches of a tree, the forces concentrated
upon them from the broad posterior basis of the body are
manifestly adequate, and are precisely such as might be
expected to have cooperated in the act of uprooting the
tree or of wrenching off the branch so seized. IJut in order
that the pelvis should possess stability and resistance equi-
valent to the due effect of the forces acting from it and so
applied, it was necessary that it should be bound down as

it were, and supported by members of corresponding
strength.

4 Accordingly, we find a thigh-bone, which, though sur-

passing the humerus in length, is yet not less than half
as broad as it is long, and provided with trochanters and
ridges, the fit attachments of the tendinous insertions of
muscular masses which expanded upon the back-part and
on the fore-part of the broad and capacious pelvis, and
have there left, in strong and numerous inter-fascicular

bony crests, unequivocal evidence of the power by w hich
thev resisted the efforts of the antagonizing muscles at-

tached to the trunk and fore-limbs to draw forwards the
pelvis and hind-legs. The preponderating weight of both
these parts, and the extraordinary power of the muscles
connecting them together, are quite inexplicable on the

scansorial hypothesis of the Megatherioid animals ; since,

if they attained their food by climbing, the fore-legs would
be the fixed point when the muscles attaching these to the

pelvis were called into action, and the hind-extremities,

needing only the requisite prehensile power, ought to have
had their bulk reduced as far as was consistent with such
power, in order to facilitate their being drawn upwards
towards the fore-legs.

'A palaeontologist, who has earned a just celebrity by
his successful exertions in the discovery of the fossil Mam-
malia of Brazil, has pushed the 'hypothesis of the climbing
habits of the Megatherioids so far as* to hazard the conjec-

ture that the Megalonyx, and in all probability the Mega-
therium, were furnished with a prehensile tail. Those ar-

boreal quadrupeds, however, which have the advantage of

this filth hand, as it may be termed, such as the prehensile

Porcupine, the didactyle Ant-eater, and the Spider-Mon-
keys, have a light body, a small pelvis, and slender hind

extremities ; and the colossal proportions of these parts in

the Megatherioids would be still more enigmatical than they
appear when applied to the ordinary scansorial hypothesis,

it the tail had really been so important an instrument in

the climbing actions as Dr. Lund conjectures. Hut it

would seem from this able naturalist's allusion to the claws

of his Megalonyx Cuvieri, viz. "that they arc not com-
pressed, as in the Sloth,

-

' such compressed claws being, in

• Tin- mnsclesof the Meprtherinid animals, besides their mass anil the me-
cliauical advantages afforded tiy the .peculiar development of their bony at-

tachments, were most probably chnracteriicd by the great energy of their

Yttal contractility ; since this quality of ttie muscles of the Sloth is ho striking

W) to have forced* itself upon the notice ol lite Marquis de Montmirail. who, in

fact, one of the distinctive characters of Cuvier's genus
Megalonyx, that the extinct Megatherioid which Dr.
Lund had in view was a species of Scelidothertum or My-
lodon. Now we know that the Mylodon had a strong and
powerful tail, but too short for prehensile purposes, its pro-
portions being exactly such as to enable it to complete,

with the two hind-legs, a tripod strong enough to afford

a firm foundation for the massive pelvis and adequate re-

sistance to the forces acting upon and from that great

osseous centre. The large and thick transverse and upper
antl lower spinous processes, and especially the prolonged
and capacious spinal canal, indicate the bulk and strength

of the muscular masses which surrounded the tail and con-
nected it with the pelvis: the natural coiidaptation of the

articular surfaces shows that the ordinary inflection of the

extremity of the tail was backwards, as in a ' cauda ful-

ciens,' not forwards, as in a ' cauda prehensilis.' Viewing,
then, the pelvis of the Mylodon as the fixed point towards
which the fore-legs and anterior parts of the body were to

be drawn in the gigantic leaf-eater's efforts to uprend the

tree that bore its sustenance, the colossal proportions of the

hind extremities and tail lose all their anomaly, and appear
in just harmony with the robust claviculate and unguiculate
fore-limbs, with which they combined their forces in the

Herculean labour. The uncommon length of the sole of
the foot, equalling in the Mylodon, perhaps surpassing in

the Megatherium the length of the femur ; the prolonga-

tion of the os calcis, which affords the strong posterior ful-

crum, and the very powerful claw of the middle toe by
which the opposite end of the foot would be kept fixed

upon the ground,* become clearly intelligible, and their

fund purpose explicable on the above-developed idea of

the exertions during which the well-based hind-limbs

worked in steadying, and reacting upon, the trunk of the

Megatherian wrestling with its passively but sturdily re-

sisting source of subsistence. And thus the expanse of

the pelvis, the superior bulk and strength of the hind-legs

compared with the fore-legs, the peculiar length and or-

ganization of the hind-feet, the proportions and construc-

tion of the tail, all of which form a combination of charac-

ters common to the Megatherioids, and present in no other

animals, yield the required explanation of the uses of the

fore-extremities, which too nearly resemble those of other

claviculate Edentata, to indicate, apart, their own proper

functions in the Megatherioids.
' If the foregoing physiological interpretation of the os-

seous frame-work of the gigantic extinct Sloths be true,

they may be supposed to have commenced the process of

prostrating the chosen tree by scratching away the soil

from the roots ; for which office we find in the Mylodon
the modern scansorial fore-foot of the Sloth modified after

the type of that of the partially fossorial Ant-eater. The
compressed or subcompressed form of the claws, which de-

tracts from their power as burrowing instruments, adds to

their fitness for penetrating the interspaces of roots, and
for exposing and liberating them from the attached soil.

This operation having been duly effected by the alternate

action of the fore-feet aided probably by the unguiculate

digits of the hind-feet, the long and curved fore-claws,

which are habitually flexed and fettered in the movements
of extension, would next be applied to the opposite sides

of the loosened trunk of the tree; and now the .Mylodon

would derive the full advantage of those modifications of

its fore-feet by which it resembles the Uradypus : the cor-

respondence in the structure of the prehensile instruments

of the existing and extinct Sloths extending as far as was
compatible with the different degress of resistance to be

overcome. In the small climbing Sloth the claws are long

and slender, having only to bear the weight of the animal's

light body, which is approximated by the action of the

muscles towards the grasped branch, as to a fixed point.

The stouter proportions of the prehensile hooks of the My-
lodon accord with the harder task of overcoming the re-

sistance of the part seized and bringing it down to the

body. For the long and slender brachial and anti-brachial

bones of the climbing Sloth we find substituted in its gi-

gantic predecessor a humerus, radius, and ulna of more ro-

bust proportions,—of such proportions, indeed, in the My-
lodon robustus, as are unequalled in any other known ex-

• ' This use of the lar;e hind-claw was first pointed out by Dr. BncUud
(BriiamUr Treatise, i. p. 1531; hut the full value or the structure to the

Megatherium could uol be appreciated, when the hind-legs »erc supposed to

merely »id in' pporliuj; the trunk, whilst one foreleg was used to die, up
rooli.'
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isting or extinct animal. The tree being thus partly un-
dermined and firmly grappled with, the muscles of the

trunk, the pelvis, and hind-limbs, animated by the nervous

influence of the unusually large spinal cord, would com-
bine their forces with those of the anterior members in the

efforts at prostration. And now let us picture to ourselves

the massive frame of the Megatherium, convulsed with the

mighty wrestling, every vibrating fibre reacting upon its

bony attachment with a force whioh the sharp and strong

crests and apophyses loudly bespeak :—extraordinary must
have been the strength and proportions of that tree which,

rocked to and fro, to right and left, in such an embrace,
could long withstand the efforts of its ponderous assailant.'

The tree being prostrate, we are next to look for indica-

tions of instruments fitted for stripping off the foliage.

The Megatherium, whose teeth and jaws were adapted to

the comminution of the coarser parts of tree-foliage, ap-
pears to have been endowed with a short proboscis, as an

assistant to the tongue : and since, with lips and a nose

modified to gain prehensile power, there would have been
less need of an inordinate development of the tongue, the

evidence of the proboscis of the Megatherium harmonises

with the smaller size of its hypoglossal nerves, and with

the diminution of the capacity of its mouth, occasioned by
the narrowing of the palate and the mutual approximation

of the lateral series of grinders. The elephant, hugest of

existing phyllophagous quadrupeds, is characterised by a
maximum of proboscis : the giraffe by a long and mus-
cular tongue. Both a prehensile tongue and proboscis,

but of moderate size, coexisted in the Megatherium. The
Mylodon, which had no proboscis, was compensated for

its absence by a more largely developed tongue, and is

thus contrasted with the almost tongueless elephant.

It will at once occur to the reader that these Mega-
therian animals must from their habits of life have been
unusually liable to blows from heavy falling bodies ; and,

to meet such danger, they were provided with a peculiar

cranial organization. Extensive air-cells were introduced

between the external and vitreous tables of the skull ; and
Professor Owen thus inquires into the probable cause of

the fractures, from the immediately fatal effects of which
the subject of his memoir appears to have been saved by
virtue of that remarkable structure :

—

' The Sloths, though specially and admirably organised

for clinging to the boughs of trees, yet in the course of an
existence exclusively spent therein are liable, through un-
foreseen contingencies of rotten branches or sound ones
yielding to the force of winds, to be occasionally thrown
to the ground ; without attaching undeserved credit to the

story of these excellent climbers choosing that abrupt and
hazardous mode of descent by preference.* The coarse

matted hair with which their light body is densely covered

is well suited to break the force of such falls, whilst any
injury to the brain seems to have been provided against by
the strong double bony wall of the cranial cavity which
results from the extension of the air-cells from the frontal

along the upper part of the head to the occipital region.

But the same structure exists to an equal or greater extent
in the Mylodon, which, according to my interpretation of
its orgamzation, was not a climber, not subject therefore to

a fall. Yet the liability of the Mylodon, in the habitual

practice of uprending and prostrating large trees, to be
struck by the trunk or some of the large branches, must
have been greater than that of the Sloth to a fall from its

tree ; and therefore the advantage to the Mylodon of
having a double brain-case would not be less.

' Certain it is that the habits of life, or the conditions

under which the Mylodon existed, did render it obnoxious to

violent blows on the head, and that it was owing to the ex-

tensive and deep cellular diploe of the skull that they were
not, in the present instance, death-blows.

* It is at least not probable that any large mamraiferous
animal could have survived so extensive and complicated
a fracture and depression of the vitreous table at the back
part of the skull, as that which in the Mylodon is here
confined to the outer table. Either of the blows, however,
to the force of which that strong plate of bone has yielded,

must have stunned and at least have temporarily disabled

the animal ; and, if inflicted by the paw of some suffi-

ciently powerful carnivore, would have left the Mylodon
its easy and unresisting prey. If the skull of an animal
so destroyed had been preserved and afterwards discovered

* Buflbii, ' Hiitolra Nuturello,' torn. xitt. p. 4*.

in a fossil state, the broken bones would not have pre-
sented any of those effects of the reparative processes
which are so extensively manifested in the very remark-
able specimen under consideration.

' It is not very probable that the Mylodon, if disablad
and its skull fractured by a blow received in conflict with
another of its kind, would have been suffered to escape

:

the victorious assailant would in all likelihood have Fol-

lowed up his advantage by a mortal wound, such as an
irate Megatherium might easily have inflicted with its

sharp and ponderous claw, if excited by combative or de-
structive instincts. Nothing, however, that has yet reached
us of the habits of existing Edentata would lead to the
supposition that the extinct ones were actuated by these
instincts, or were characterised by less peaceful habits than
those of the Sloths, the Ant-eaters, and Armadillos of the

Present day. Only in self-defence against the carnivorous
aguar or Puma is the strong-clawed Ant-eater (Myrmeco-

phaga jubata) reported to use successfully its powerful
weapons, with the analogues of which a Mylodon or Me-
gatherium might be conjectured to have produced th« in-

juries in our present fossil, on the combative hypothesis of

their origin. But in the conflict of the great Ant-eater
with the Jaguar, the predatory assailant is overcome by
the pertinacity of the grasp, not by the force of the blow.
The only analogies, therefore, by which we can test the
conjecture that the injuries in question were inflicted by
another Megatherioid animal, diminish its probability,

\ There is no certain or conclusive evidence that human
beings coexisted with the Megatherian animals : but as-

suming a primeval race of Indians to have disputed lb«
lordship of the American forests with the Edentate giants,
and to nave waged against them, as against all other in-

ferior animals, a war of extermination, the same difficulty

presents itself to the supposition of the recovery and escape
of a stunned Mylodon from their deadly assaults with clubs
and other weapons, as from the claws and teeth of the
beasts of prey : for the flesh of the leaf-eating Megatherian
would doubtless be as much prized for food by a human
destroyer as that of the Sloth is by the Indians of the pre-

sent day.
' With these difficulties, therefore, opposing themselves

to the conjectures which naturally rise in the mind at the

first view of the injuries on the skull of the extinct My.
lodon, and which suggest the hostile attacks of some other
animal as their cause, we are compelled to refer those in-

juries to the effects of some inanimate force, which, having
felled the Mylodon and temporarily disabled it, was spent,
and could not follow up the blow. To a huge denizen or

the woods what accident more likely to produce such in-

juries than the fall of a tree ? and what inhabitant of the

forest more obnoxious to such an accident than one des-

tined by its organization to be habitually engaged in up-
rooting, and therefore in danger from the fall of heavy
trees? The form of the healed, as well as of the partly

healed fracture, in both of which the fissures diverge from
a longitudinal, instead of radiating from a centra] depres-
sion, accords better with a blow from a branch or trunk of
a tree than with one inflicted by the point of a large

claw. It must, therefore, be conceded that both the in-

juries, and the structure of. the skull by which their im-
mediate fatal effects have been obviated, accord with the

habits assigned to the Megatherian animals in the present
Memoir ; while they can receive no elucidation from, nor
appear in any way connected with, the acts of digging the

earth for roots, or ants, or for concealment, which have
been severally conjectured to be the habitual labour of
the Megathenoids by Cuvier, D'Alton, and Dc Blainville.'

Zoological Summary.

The genera Bradypus and C/wlegptis have been usu-

ally regarded as forming one of the most anomalous and
isolated groups of mammifeious quadrupeds. Cuvier
placed them in the lowest order of Unguiculata, and De
Blainville has raised them to the highest or quadrumanou*
order, agreeably with an old opinion of Linnaeus.

With the advantage of our present knowledge of the ex-

tinct Megathenoids, the tardigrade and scansorial Edentata,

which appeared formerly to be a very restricted and aberrant

group, are now recognizable as the small remnant ofan ex-

tensive tribe of leaf-devouring and tree-destroying animals,

the larger extinct species of which, with their gigantically

developed but modified unguiculate structure, formed the
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mammals furnished with claws, and com-

lilion to the Ungulata.
ofessor Owen observes that it would border upon the

ridiculous to advocate the claims of the Mylodon to the

otiadnimanous order because its thorax was wide rather

man deep, its muzzle broad and truncated, its pelvis ex-

;.inded, the head of the radius round and apt for rotation,

:he inflection of the carpus and tarsus free, the long claws

prehensile, and the diet exclusively vegetable. Yet the
• laims of the Megatherians to be associated with apes and
icmurs are, he remarks, equal with those of the sloths.

The Megatherioids mo>t probably, like the sloths, gave
irth to a single and unusually large foetus: in that parti-

cular they would coincide with the elephant and whale as

inch as with the ape. If their uterus was undivided, as

"i the sloths, they would agree with the Armadillos as well
- the Quatlrumanes. After other considerations of the

probable condition of the brain, the dental system and
octure. Professor Owen thus concludes his zoological

iniinary :

—

• The degradation of the armature of the jaws in this or-

ii-r produces, especially in the trulv edentulous Ant-caters,

;: resemblance to the class of birds in one of their best-

larked characters; and amongst the implacental Eden-
' we find the jaws themselves assuming the form of a
duck's bill in the Ornithorhynchus. 1

' It may be observed of the Sloths that they illustrate

t his affinity or tendency to the oviparous type by the su-

iM-rnumerary cervical vertebra? supporting false ribs, and by
the convolution of the windpipe in the thorax, in the three-

toed species : by the lacertine character of three and twenty
pairs of ribs in the Unau; and by the single excrementory
it cloacal outlet, by the low cerebral development, by the

p-eat tenacity of life and long-enduring irritability of the

muscular fibre, in both species.* Most interesting, there-

lore, becomes the discovery that in one of the huge ex-

tinct Sloths another character, heretofore deemed peculiar

to the class of birds, should have been repeated, viz. the

bony confluence of the last dorsal and the lumbar vertebra
•vith the sacrum. All these indications of a transition to a

•wer class harmonise with the Cuvieiian view of the zoo-

logical position of the Sloths, as members of one of the

lowest and most aberrant orders of Mammalia ; and all op-

pose themselves to the promotion of the Sloths to the Pri-

] lates, and to their separation from the terrestrial Eden-
tata, which afford in the Ant-eaters and Pangolins, the

Kchidna and Ornithorhynchus, so many additional retro-

grade steps towards the oviparous classes.

' It would be tedious to reiterate the special and grada-
iional affinities of the Mylodon and its congeners to the
• iifferent families of the Edentate order, since these have
"•en so fully elucidated in the comparisons of the several

parts of their skeletons. They establish the general con-
clusion that the existing arboreal and extinct, terrestrial

Sloths constitute a primary division or type of the order

iiruta, or Edentata, equivalent to the tribe I.oricata, or Ar-
madillos, and to the true Edentata, or the Ant-eaters and
i'angolins.

• The teeth and jaws give the essential character, and
irovernthe aliment of the new primary group, of which the

name Phyllophaga, here proposed, indicates the charac-

teristic and peculiar diet.

'The characters of the tribe, of its families and genera,

and of the extinct species especially noticed in the present

Memoir, are given in the subjoined Synoptical Table.'

Conspectus
Of the families, genera, and species of the Leaf-eatingBruta.

Order Bruta, Linn., Fisch. (Edentata, Cuv.).
Teeth none ; or wanting a neck and enamel.
Claws falculate, great, generally sheathed, bending

downwards.
Tribe Phyllophaga (Leaf-eaters).

Teeth few, composed of vascular dentine, hard dentine,

and cement ; the vascular dentine forming the great axis

of the teeth.

A descending apophysis in the jugal bone. The acro-
mion concrete with the caracoid process.

• ' Cormofum suura validi.siroe retinebat, postquam exemptum prat e cor-
rsire. per femihnnuni ;—Kxempto enrde carterisqite viscerihus, mtilto post sc
-.oTcbat ct pedis, lento cnntranehal siout dormiluriens sotet." Pison, Hist,
lira*, v. 322. quoted by Huffon. who well observes, ' Par ees rapports, ce qua-
;npM» se raprnchanon-seuloment dn Li tortue, dont il a deja la ienteur, mala

i et de tout coux qui n'onl pas un centre ilu sentiment
»..»,40.)

UNA
Family I. Tardigrada (Syn. Seanioria, Bradypodidaj.
Feet long, slender, the anterior more or less longer than

the posterior ; fore-feet di- or tri-dactyle, hind-fect tridac

tyle ; toes obvolute, falculate.
" Zygomatic arch open. Tail very short.

Genus 1. Bradypux, Linn., 111. (Syn. Acheus, F. Cuv.).

Genus 2. Cholcepus, 111. (Syn. Bradypm, F. Cuv.).

Family II. Gnwigrnda (Syn. Eruhieatoria, Megathc-
riidee).

Feet short, very strong, equal or subequal, fore-feet

penta- or tetra-dactyle ; one or two of the external toes

unarmed, fit for support and progression ; the rest falcu-

late.

Zygomatic arch closed. Cla\ icies perfect. Tail mode-
rate, stout, and .acting u a fulcrum or prop.

Genus 1. Megalonyx, Jefferson, Cuv. (Syn. Megathe-
rium, Desm., Fisch.).

5-5?
Teeth

-
subelliptical, the middle of the crown ex-

cavated, the margins slightly prominent.
Fore-legs the longest : the tibia and fibula distinct : the

heel-bone long, compressed, and deep : the falcular claws
great and compressed.

Species. Meg*- Jeffersoni, Cuv. (Syn. Megatherium
Jeffersoni, Desm., Fisch.

;
Megalonyx laiiiieatus, Harlan*).

"Genus 2. Megatherium, Cuv. (Syn. Bradi/pus, Pander
and D'AMon).

5-5
Teeth -— contiguous, tetragonal, the crown trans-

versely sulfated. The fore-feet tctradaetyle ; the hind-
feet tridactyle, the two external toes unarmed. The fal-

cular claws great and diversiform ; those of the middle toe

greatest, and compressed. Femur with an entire (unim-
pressed) head ; tibia concrete with the fibula at each
extremity. Astragalus with the anterior face excavated
above. Heel-bone long and thick.

Species. Meg. Curieri, Desm. (Syn. Bradypus gigan-
tem, Pander and D Alton).

Genus A. Mylodon, Owen. (Megalonyx, Harlan)1

;

Orycteiutherinin. Harlanl' .

'*> — ~)

Teeth j~j distinct, the anterior upper tooth subellip

tical, moderately remote from the rest ; the second ellip

tical ; the rest trigonal with the internal face longitudinally

sulfated: the anterior lower tooth elliptical, the penulti

mate tetragonal ; the last, which is the greatest, bilo-

bate.

Feet equal : fore-feet pentadactyle ; hind-feet tctradae-

tyle ; the two external toes in both unarmed, the rest

falculate : the falcular claws great, semieonieal, and un-
equal.

Head of the femur impressed by the round liirament :

tibia and fibula distinct : astragalus with the anterior

face flattened above ; heel-bone long and thick.

Species 1. Myl. Dartcinii, O.
The lower jaw with the symphysis longer and narrower

;

the second molar subelliptical ; the last bisulcate, the in-

ternal furrow angular.

Species 2. Myl. Harlani, O. {Megalonyx laqueatut,

Harlan : Orycteratherium Mutouriense, Harlan.

\

Lower jaw with a shorter and wider symphysis ; second
molar subquadrate ; the last trisulcate, the internal furrow

bi-angular.

Species 3. Myl. robustus, O.
Lower jaw with the symphysis shorter and wider : second

molar subtrigonal ; the last trisulcate, the internal furrow

rounded.
Genus 4. Scelidotherium, Owen. (Syn. Megalonyx,

Lund£).

• Professor Owen remarks that tin- species is founded on fnw.il, from Bl£-

Hone Cave, Toncssee. described in the * Medical and Physical Researches,'

pp, 319481. The author, hi) olwerves, does not prove the specific distinction

of these remains from the Slrgtllimyr JrffWstmi of Cuv.

t Professor Owen refers to his eenus Myhdm the lower jaw dcacrfbod bv
Dr. Harlan, tie. rrt. pp. 334-335. It is erroneously. Piofessor Owen remarks,

:iaeril>ed to Mc,fnttm>/r latjuftitus.oT Plefrvdim of Harlan.

$ ' Proceedings of the American Philosophical Society," tol. ii., No. XX,,

p. 10*1.

$ Professor Owen is in donht whether the term PfirjsSBSsf. subsequently

proposed by Dr. Lund, be reallv Intended to apply to the animals or thtt

semis .SrWiWooWiam, seeing that the breadth of their claw-lione, is equalled

by the height and vastly exceeded by the lenjrth of the same : it would l>e very

descriptive, the Professor says, ul the broad ungual bones of the Glypuxi"* and
ita consencrs. The term Ptatyrmychtt had already been, applied by M. JJrl"

n+^r*.*** VW,XXV.-3T
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Teeth ^—|, either contiguous or separated by equal

intervals
;
upper ones trigonal ; the anterior of the lower

ones trigonal, the second and third subcompressed, the

external face longitudinally sulcated ; the last the greatest

and bilobate.

I'ewi. (De Blainville.)

Head of the femur impressed by the ligamentum teres

;

tibia and fibula distinct. Astragalus with two excavations

anteriorly. Heel-bone long, thiok.

and semiconical.

Species.

Falcular claw gnat

Seel, leptocephalum, O.
Seel. Cuvieri, O. (8yn. Meg. Cuvieri, Lund).

Seel. Bucklandi, O. (Syn. Meg. Bueklmdi,

Lund).
Seel. mimUum, O. (Syn. Meg. minutut, Land).

Genus 5. Ctelodon, Lund.
4-4

Teeth r_-3 .

Genus C. Sphecnodon, Lund.*
In the Unau the number of cervical vertebrae is seven :

in the Three-toed Sloth, Bradypus tridactylus, the number

is nine.

The close approximation of the Sloths to the Birds in

many parts of their organization calls upon .us here In

notice a discovery which will make the year in which we

write (1843) a very remarkable one in the zoological ca-

lendar; and before we enter into the particulars of that

discovery, we will just illustrate the close approximation

above referred to, by observing that if nothing but the

broken gigantic pelvis of the bird hereinafter noticed were

laid before even an experienced eye, it might fairly enough

be taken on a superficial view to have Delonged to the

genus Mylodon, though a closer examination would detect

certain minute characters which show that it could not

have belonged to a quadruped.
In the article Struthionid* will be found Professor

Owen's descriptions of the fragment of a femur said to have

Mylodon robustui. (Mus. Coll. Chir.)

been found in New Zealand, laid before the Zoological

Society of London in 183!). [Vol. xxiii., p. 147.1

On the 17th of May, 1842, the Reverend William Wil-
liams wrote from Poverty Bay, New Zealand, to Dr. Buck-
land, and his letter contained an extract from another,

sent by way of Port Nicholson, in February of the same
year.

' It is about three years ago, on paying a visit to this

coast south of the East Cape, that the natives told me of
some extraordinary monster, which they said was in exist-

ence in an inaccessible cavern on the side of a hi'

the river Wairoa, and they showed me at the same
^

• Profcteor Owen thlnki that both this grout and H?!*"* <*•

cnted rather than etUifactorily mtabliahed. The teeth »' " „0 j0 at
serves, are first developed in the form of hollow. obtuaj <Wji

. I .eauirnl *
anutne the cylindrical form until worn down to the part ™™J}t,]J&uiV*
the pragma of growth the normal thickneai ; and thi» to <t

without appreciable alteration during the •ubaequent umnlerrup"- '^^arta.

the tooth. The compree»ed molan of the Sc«li<li>tA»"«". w"'f ^ naW
doubtlcaa follow the aame law of development, would preaem » j
animal the form of hollow wedge*, and auch he ao»peett » "J*^ aea«a"
those teeth which arc figured by Dr. Lund in the abore-dtefl

plate xvii., ngt. 6-10, and on which he haa founded htoV"
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*MIB fragments of bone taken out of the beds of rivers,

whSh they said belonged to this creature, to which they
name of Moa. When I came to reside in this

hood I heard the same story a little enlarged

;

I said that this creature was still existing at the

j of which the name is Wakapunake, and that it'is

t by a reptile of the Lizard species, but I could not
( that any of the present generation had seen it. I

stijff%onaidered the whole as an idle fable, but offered a
! reward to any who would catch me either the bird
t protector. At length a bone was brought from the
fttnnrog at the foot of the hill, of large size, but the

"Hep were so much worn away, that I could not
ae anything as to its proper relationship. About
iths ago a single bone of smaller size was brought

from a fresh-water stream in this bay, for which I gave a
goon payment, and this induced the natives to go in large

snbas to turn up the mud at the banks and in (he bed
ofttifc same river, and soon a larger number of bones was
lumpllt of various dimensions. On a comparison with
Urit wmes of a fowl, I immediately perceived that they
b*Jr$ftged to a bird of gigantic size. The bones of which

greatest number nave been brought are the three

it>f the leg, a few toe-bones, and one claw, which is

in size*, a few imperfect pelves, a few
vertebral of different dimensions, and
one imperfect cranium, which is small.

There are also a few broken pieces,

which seem to be ribs. In the case

now sent you will receive the largest

specimens I have obtained, and also a
few of smaller size. The length of the

large bone of the leg is 2 feet 10
inches. I have a second case, which I

shall send by another vessel, to make
sure of your receiving them. If the

bones are found to be of sufficient in-

terest, I leave it to your judgment to make what use of
them you think proper. But if the duplicates reach you,
perhaps one set may with propriety be deposited in our
museum at Oxford. The following observations may not

be devoid of interest :

—

' 1st. None of these bones have been found on the dry
land, but are all of them from the banks and beds of fresh-

water rivers, buried only a little distance in the mud. The
largest number are from a small stream in Poverty Bay,
but they are also found in a similar position at Waiapu,
Tologa Bay, Wairoa, and at many inconsiderable streams,
and all these streams are in immediate connection with
hills of some altitude.

' 2nd. This bird was in existence here at no very dis-

tant time, though not in the memory of any of the inha-
bitants ; for the bones are found in the beds of the present
streams, and do not appear to have been brought into
their present situation by the action of any violent rush of
waters.

'3rd. That they existed in considerable numbers. I

hare received perfect and imperfect bones of no less than
thirty different birds.

* 4th. It may be inferred that this bird was long-lived,
and that it was many years before it attained its full size.

Out of a large number of bones, only one leg-bone, now
sent, is of the size of 2 feet 10 inches ; two others are
2 feet 6 inches, one of which I shall send hereafter ; the
rest are all of inconsiderable size.

* 5th. The greatest height of the bird was probably not
less than 14 or 16 feet. The leg-bones now sent give the
height of six feet from the root of the tail. I am told that
the name given by the Malays to the Peacock is the same
as that given by the natives to this bird. Within the last

few days I have obtained a piece of information worthy of
notic*. Happening to speak to an American about these
boots, he told me that the bird is still in existence in the
nefehboorhood of Cloudy Bay, in Cook's Straits. He said
thajthe natives there had mentioned to an Englishman
Uettettrig (p a whaling party that there was a bird of ex-
trapttpnaiy size to be seen only at night, on the side of a
hill near the place, and that he, with a native and a
se^fitf JSngliahman, went to the spot ; that after waiting
soawfume they saw the creature at some little distance,
whist «aey describe as being about 14 or 16 feet high.
On* Jtwn proposed to go nearer and shoot, but Ids

' " a was so exceedingly terrified, or perhaps both

of them, that 'they were satisfied with looking at him,
when, in a little time, he took the alarm, and strode off
up the sides of the mountain.

' This incident might not have been worth mentioning,
had it not been for the extraordinary agreement in point
of the size of the bird. Here are the bones which will
satisfy

_
you that such a bird has been in existence, and

there is said to be the living bird, the supposed size of
which, given by an independent witness, precisely agrees.

' Should I obtain anything more perfect, you will not
fail to hear from me, and in the mean time may I request
the favour of your opinion upon these bones, and also the
information whether any others of similar character have
been found elsewhere. I beg to remain, dear Sir, your
obedient servant, W. W.'
On the 10th of January, 1843, Professor Owen read be-

fore a meeting of the Zoological Society of London a
paper in which he stated, that since the communication of
the Rev. Mr. Cotton* relative to the remains of the gigantic
bird of New Zealand which had been collected in the North
Island, by the Rev. Wm. Williams, one of the boxes of the
remains transmitted by that gentleman to Professor Buck-
land had been received, and that the specimens had been
liberally placed in his hands for description.

Professor Owen remarks, that an entire femur, somewhat
larger than that of which the shaft (the fragment above
alluded to) is described and figured in the Society's
Transactions (vol. iii., p. 32, pi. 3), proves the specific
identity of the remains so sent with that fragment, upon
which he had ventured to affirm three years ago, that a large
Struthious Bird, ' of a heavier and more sluggish species
than the Ostrich,' had recently become extinct, if it were
not still living in New Zealand.
The femur, he observes, has very nearly the same pro-

portions of thickness to length as in the Ostrich, but the
shaft is less compressed ; it consequently differs from that
of the Apteryx in being shorter in proportion to its thick-
ness ; but it resembles the femur of the Apteryx, and
differs from that of the Ostrich and Emeu in the important
character of the absence of the air-hole at the back part of
the neck, and the consequent substitution of marrow for

air in the interior of the bone. It differs from the femur
of the Ostrich and agrees with that of the Apteryx in the
greater width of the anterior of the condyles. It differs

from that of the Apteryx, not only in the general propor-
tions, but also in the form of the distal extremity, which
has a deeper posterior intercondyloid depression, and a
sharper and more produced posterior part of the outer
condyle.

Professor Owen states that the length of the femur of
the great bird compared is 11 inches, the circumference of
the middle of the shaft 5$ inches ; but he adds, that the
collection transmitted by Mr. Williams includes the shaft

of a femur of another individual having a circumference of

7i inches.

The most perfect tibia in the collection under considera-
tion measured 2 feet 44 inches, and apparently corre-

sponded in proportion with the fragment of the largest

femur: allowing, then, that femur 14 inches of entire

length, the tibia is twice the length of the lemur, while
in the Apteryx the tibia is only one-third longer than the
femur.
The larger Struthionidss, the Ostrich and Emeu for ex-

ample, more nearly resemble the great New Zealand bird,

Professor Owen remarks, in the length of their tibia, but it

is not quite twice the length of the femur in those species.

The tibia of the greatNew Zealand bird differs, he observes,

from that of the Apteryx and all the large Struthionidce

in the complete osseous canal for the passage of an exten-

sor tendon in the anterior concavity above the distal con-

dyles. This osseous canal is commonly found in the tibia

of the Grallce, Gattinoe, and Anseres. Professor Owen
found the proportion of length to thickness of the tibia to

be nearly the same in the Ostrich and the great New
Zealand bird: the circumference of the tibia at its proxi-

mal end in the latter was 15 inches, at its middle 5 inches.

But the most instructive bone in the box sent upon the

present occasion was a tarso-metatarsal bone, showing
that the gigantic bird was tridactyle, like the Emeu, Rhea,
and Cassowary. The remains of the proximal end of the

bone proved it to have been articulated with a tibia about'

an eighth part shorter than that above described, .that is,

• Thin letter corroborate* Oie (talemenU of Ike Hev. W. Willianu.
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to a tibia about two feet in length. The length of this

tarso-metatarsal bone is one foot, or, as Professor Owen
remarks, half the length of the tibia ; and this is exactly
the proportion which the tarso-metatarsal bone of the Ap-
teryx bears to the tibia. The tarso-metatarsal bone in the
Emeu is as long as the tibia : in the Ostrich it is a little

shorter.

Professor Owen gives the following comparative admea-
surements, showing the difference iiithe proportions of the
tarso-metatarsal bone of the gigantic bird of New Zealand
and of the Emeu :

—

DiuomU. Dromaius.
In. Lin. In. Lin.

Length . . . 12 .. 14 6
Circumference of the middle 4 5 2 8
Breadth of the distal end 3 10 2 10

and he observes, that the comparative shortness and
strength of the trifid metatarsal of the gigantic New Zea-
land bird forms its most striking resemblance to the Ap-
teryx, which it thus approximates more closely than any of

the large existing Struthionidee.
The Professor then goes on to remark, that the propor-

tions of the leg-bones, and their denser texture, especially

that of the femur, which, as in the Apteryx, contains no
air, sufficiently indicate the generic distinction of the great
New Zealand bird from the tridactyle Emeu, Rhea, and
Cassowary. Then the question arises, is it, likewise,
generically distinct from the Ajiteryx, or is it a gigantic-

species of that genus? This question he shows to be deter-
mined by the tarso-metatarsal bone. The Apteryx, he
observes, is distinguished from the other Struthionidee, not
more by its elongated bill, than by the presence of a fourth
small toe on the inner and back part of the foot, articu-

lated to a slightly elevated rough surface of the tarso-me-
tatarsal bone, about a fourth of the length of that bone
from its distal end. Now there is no trace of the articular
surface in the tarso-metatarsal of the gigantic bird, which
was consequently tridactyle, as in the Emeu, Rhea, and
Cassowary. The Dodo was tetradactyle, like the Apteryx

:

the shorter proportions of the legs of the Dodo also dis-

tinguished it from the gigantic bird, whose career, Pro-
fessor Owen remarks, in the North Island of New Zealand
seems to have been closed at a period apparently corre-
sponding with the extinction of the Dodo in the island
of Rodriguez. The results of the foregoing comparisons
justify the reference of the Great Bird of New Zealand to
a distinct genus of the Struthious family, for which Pro-
fessor Owen proposes the name of Dinornis, with the
specific appellation Novee Zealandiee.

In conclusion. Professor Owen observes that the extra-
ordinary size of the tibia above described, and, still more,
that of the tibia, said to measure 2 feet 10 inches in
length, obtained by Mr. Williams, prove the Dinornis of
New Zealand to be the most gigantic of known birds

:

there is, he remarks, extremely little probability that it will
ever be found, whether living or extinct, in any other part
of the world than the islands of New Zealand or parts
adjacent. At all events, he considers that the Dinornis
Novee Zealandiee will always remain one of the most ex-
traordinary of the zoological facts in the history of those
islands ; and he thinks, most correctly in our opinion, that
it may not be saying too much to characterise it as oue of
the most remarkable acquisitions to zoology in general
which the present century has produced. (Zool. Proc.)

It is impossible to look at these colossal remains without
acknowledging that there is some excuse for the fright fit
the adventurers who allege that they saw this feathered
Goliath in the flesh. The bones are massive : far stouter
and broader than those of the other tridactylous Struthio-
nidee, much stouter and broader, more mammalian, so to
speak, than in the Apteryx;* and the bulk of the bird
must have been great. The femur of the Irish giant
O'Byrne—CBrian, as he was commonly called, whose
skeleton, now in the museum of the College of Surgeons, is
eight feet high—is not quite two feet in length : the longest
tibia now sent is four inches and a half longer at least, and
we have evidence of a tibia measuring two feet ten inches
in length. Nor is it by any means clear that the bones
already found are the largest in existence. The variety in
size of the remains already sent quite bear out the judi-
cious remarks of Mr. Williams, and it m difficult to deter-

• Professor Own pointed oat to iu Uu strong resemblance of the pelris ofZW»u to that of the Bustard. -

mine what limit there was to the growth of DinornitXac*
Zealandiee. The comparatively small bones now sent give
a height of about fourteen feet.

It is curious and" instructive, with these wonderful bones
before one, to look back to Professor Owen's description of
the fragment of bone which first came under his notice,
and to read the deductions which he drew from tt. En-
tirely in the dark, with the exception of the glimmering
light which he extracted from that fragment (the mere
shaft of the bone, be it remembered), every word that he
then wrote has come true to the letter. Long ago he
showed us the outline, which he had drawn, of what the
ends of this fragment of a femur ought to be ; and it k but
just to this acute and deep-thinking physiologist to say that
if the drawing had been made from the perfect bone it

could hardly have been more accurate.
We have remarked that this is instructive ; and we think

it will not be denied that it shows what may be done in

the way of arriving at the structure of an entire animal
from a single bone or even the fragment of a bone, not-
withstanding the doubts expressed by certain modern
French physiologists as to the value of the method of
Cuvier and the use of it by his followers. Let us not be
misunderstood : it is an instrument not to be wielded by
every hand. He who would apply it with any success
must have vast experience in all the phases of organic
forms and a powerfully comprehensive mind. But becauw
this instrument has been misapplied by the feeble, it i*

not to be deemed valueless.

Nor is this all. Upon comparing the largest known fos-

sil footstep of a bird with the comparatively small bow*
belonging to the gigantic bird of New Zealand now in t»m
country, it was not a jot too large to have been impressed
by the tridactylous toes of Dinornis. What a chapteTthrs
opens in the book of Ornithichnites !*

UNCA'RIA, a genus of plants of the natural family of
Rubiaceie, so named by Schreber from uncus, a hook,"the
old or inferior sterile peduncles being converted into hooked
axillary spines. Being closely allied, Uncaria is some-
times considered only a subgenus of Nauclea. The flowers
are aggregate, on a globular receptacle. Calyx tubularlr
urceolate, 5-cleft. Corol funnel-shaped, with a slender
tube and naked throat. Stamens 5. Ovary 2-celled. Cap-
sules pedicellate, clavate, attenuated at the base. Seed*
imbricated, winged. Embryo inverse and furnished with
a perisperm. The species are chiefly natives of India, but
a few are found in America. They are permanent eirrhi-
ferous ramblers, hanging to different trees by the hooked
old peduncles. One is sufficiently remarkable, from its

economical uses, to require a detailed notice. This is the
Gambier plant, Uncaria Gambier of Roxburgh, a native of
Penang, Sumatra, Malacca, Sec, from which the substance
called Gambier by the Malays is prepared, and which ii

known in commerce by the names of Terra japonica and
Catechu.
This plant was first described by Rumphius, * Herb.

Amb.,' v., p. 63, t. 34, f. 2 and 3, by the name of Fuoi>
uncatus angustifolius,' but the process of preparing the
extract was first fully described by Dr. C. Campbell, one of
the early medical "officers of the station of Bencoolen.
who paid considerable attention to the useful plants of the
neighbourhood. He states that it is chewed by the Malays
mingled with betel-leaf and areca-nut in the same wat
that catechu is used on the contineut of India, and was
solicitous that a trial should be made of its power in tan-
ning. The preparation he describes as simple : • the young
shoot and leaves are shred and bruised in water for some hour*,
until a feculum is deposited : this, inspissated in the sun to
the consistence of a paste, is thrown into moulds ofa circalar
form, and in this state the gambier is brought to market.'
In this mode Dr. C. saw it prepared in t\is journey to Cochin-
China, at a small village where the sultan of Moeo had
established a colony for carrying on the manufacture to a
considerable extent. Dr. Roxburgh states that ' in other
parts to the eastward of the Bay of Bengal he learned that
the process is carried on by boiling the leaves and younr
shoots

; evaporating the decoction by fire and the heaFaf
the sun. When sufficiently inspissated, it is spread oat
thin, and cut into little square cakes and dried.' Marsden
says {Hist. nf Sumatra, p. 243), that gambier is a subataaee

* Mr. LyeUliasjustreadtofh* Geological Sonetr of London moat to-
lerating piper on these foil footsteps rrom materials collected by kaaaea
America. Dr. AUnirll has also called attention to some boa the. Weald.
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prepared from the leaves of a tree of that name, by boiling
t heirjuices to a consistence, and making it up into little balls

or squares. It may be procured at ten dollars per cwt. He
refers for a particular detail of the cultivation and manu-
facture to the 2nd vol. of the ' Trans.' of the Batavian So-
ciety. Mr. Hunter {Linn. Trans., ix., p. 220 says, that in

1 'rince of Wales Island the substance is prepared by boil-

ing the leaves for an hour and a half, adding more water
ns the first wastes, till towards the end of the process,
u hen it is inspissated to the consistence of thin syrup, and
when taken off the fire and allowed to cool it becomes
*olid. It is then cut into little square pieces, which are dried

in the sun, and turned frequently. Mr. Bennett, in his
* Wanderings,' has given a very detailed account of the mode
of preparing the cubical variety at Singapore. The leaves

are plucked from the prunings, and boiled in a cauldron of
bark with an iron bottom. The decoction is evaporated
to the consistence of a very thick extract, of a light

brownish colour, like clay, which is placed in oblong
moulds. It is then divided into squares and dried in the

-un on laised platforms. The finest varieties are usually

retained for chewing; the browner and more strong-tasted

are exported to China, &c., and to Europe. The best is

made in the Isle of Bintong, the next best in Lingin. In
t lie year 1839 no less than 5213 tons were imported into

this country, chiefly for the use of tanners, being power-
fully astringent, as it contains from 36 to 40 per cent, of
tannin.

VNCIA, the twelfth part of the As. The mathema-
ticians of the seventeentn century frequently used this

word to signify the numerical coefficient of an algebraical

letter. Thus Halley {Phil. Trans., No. 21G) talks of ' that

admirable invention of Mr. Newton, whereby he deter-

mines the Uncia>, or numbers prefixed to the members
composing powers,' meaning to speak of what we should

now call the numerical coefficients, which enter in any
[xii ticular case of the binomial theorem.

INCITES, a fossil genus of Brachiopoda, proposed by
Del ranee for a shell found in the ' transition ' limestone of

I'atfrath and Gerolstein. It is united by Von Buch with
f iypidium of Dalman (supposed to be equivalent to Penta-
mVrus of Sowerby), as a subdivision of Terebratula. Brown,
adopting the genus, figures the shell as Uncites Grvphus
.
• Lithaea Geognost.,' pi. 2, f. 6).

UNDE'CAGON, a figure of eleven sides.

UNDERWRITERS. [Ships.]

UNDETERMINED (Mathematics), not known, as dis-

tinguished from indeterminate, which cannot be known.
TIhis, 'What numbers are those whose sum is 100?' is inde-

terminate: many numbers will satisfy the condition, but
i lie problem contains no mode of distinguishing the answer
which is wanted, or of giving a preference to one answer
over another. But an undetermined quantity may be
determinate, or capable of being determined. There is,

however, frequently a want of proper distinction in the

use of these words. [Indeterminate.]
UNDULATORY THEORY OF LIGHT, a theory in

which it is attempted to explain the phenomena of light

by the supposed vibrations of an ethereal medium.
Descartes is considered as the first who entertained the

opinion that vision might be so explained ; but that phi-

losopher only states that light may be a certain movement
or action of the molecules of air and other pellucid sub-
stances. He supposes that the effects may be instanta-

neously transmitted to the eye ; and he compares the ap-

prehension of external objects by vision to that which a
blind man obtains when, holding a staff at one of its ex-

t remities in the hand, the opposite extremity comes in con-

tact with an obstacle. ('Dioptrices,' cap. 1.) Malle-

branche appears to have conceived that there existed an
analogy between the phenomena of sound and those of
light

;
ascribing the former to vibratory movements of the

particles of air, and the latter to the like movements of the

particles of an ethereal medium between the luminous
body and the eye. But Huyghens {Traclatus de Limine)
both advanced the undulatory hypothesis and explained

by it the principal circumstances relating to the reflexion

:>iid refraction of light. The hypothesis has since been
adopted by many distinguished mathematicians, both in

i Ins country and on the Continent, among whom may be
in .'ntioned Euler, Dr. Young, MM. Fresnel and Poisson,

Sir .John Herschel, and Mr. Airy.

In order to understand the mechanism of the undula.

Hons, let it be imagined that a particle of a luminous
body, as the sun or the flame of a candle, is in any state

of vibration at a given moment, and that it causes vibra-

tions in the particles of an elastic ethereal medium about
it: also, lor simplicity, let it be supposed (the density of
the medium being uniform) that the latter particles per-
form their vibrations to and fro in equal times, within very
short and equal distances, on each side of the points at

which they would be at rest if the ether were undisturbed,
and in the directions of radii from the luminous particle

;

so that, in the time that any particle performs one vibra-

c
• •••

tion to or fro, a certain number of the particles, instead of
remaining at equal distances, as in the line ac, will have
disposed themselves in the manner shown between the
points o' and 6', t/ and c', and so on. Now, the motions
of the ethereal particles in all the radiating lines being
supposed equal, the particles which are in the surface of
an imaginary sphere having the luminous particle for a
centre, will be in like positions or like states of condensa-
tion with respect to those which are within and beyond
that surface ; and the shell, or interval ( = <z'6', b'c', &c.)
between the two nearest surlhfces at which the particles

are in like states, is called the length of a wave, or undula-
tion : let this be represented by X. Then, if T be the time
in which any ethereal particle performs one vibration to
or fro, and V be the velocity of light (which from astro-

nomical observations is about 192,000 miles per second^
we have VT = X. If V be expressed in inches, X will be

a very small fraction of an inch ; — will express the num-

ber of undulations a'b' in one inch, and this being mult i-

tipled by V in inches will give -i, or the number of undu-

lations which are supposed to be made in one second, or
the number of times in which, during one second, an ethe-
real particle makes a vibration to or fro. As the impulse
communicated by the luminous particle continues, the
waves advance with the velocity V, their radii increasing
in length ; so that if the origin of the light is in a celestial

body, the surface of the wave at the earth may be con-
sidered as a plane.

When the waves from a luminous point arrive at or near
any surface which may arrest or change the rate of their
progress, every point in such surface is conceived to be-
come the centre from whence, as if it were a new luminous
point, proceeds another series of concentric spherical
waves, the length X remaining the same as before if the
ethereal medium is the same. The waves thus proceeding
from the different points of an object by which tne original

wave was arrested interfere with one another, but a plane,

or curve surface, as m n, m' n', &c, which is a tangent to

the surfaces of the secondary waves at points where the
particles are in like slates, or phases, is to be considered
as the front of a wave.
The secondary waves thus arising may be either re-

flected back from the surface of the medium on which the
original wave is incident, or they may be transmitted
through that medium : in the latter cage they are sup-
posed to be produced either by vibrations immediately
communicated to the ethereal matter within the medium,
or to this matter through vibrations excited in the par-
ticles of the medium itself: but the velocity of the trans-
mitted waves is supposed to be different from that of the
incident waves when the density or elasticity of the refract-
ing medium differs from that in which the rays moved
previously to their incidence.
r-Tlie number of vibrations to or fro which an ethereal
particle makes in a given time is supposed to determine
the colours of natural bodies : but V is constant, since it

depends on the homogeneity and uniform elasticity of the

Digitized byGoogle



U N D 510 USD
ethereal medium ; therefore the values of X and T differ

for different colours : the values which cause the percep-

tion of redness are the greatest, and those which produce

the violet colour are the least.

Undulations are conceived to be of various kinds ; that

which has been described is analogous to the move-
ment in air by which sound is produced. A second kind

may be supposed to be that in which the particles in

each radiating line perform, without any movement in the

direction of the line, oscillations of small extent alternately

on each side of it ; the oscillations taking place in direc-

tions perpendicular to the line and in one plane : the

points where the particles are at the greatest distances

from the line on either side are at equal intervals along

the line ; and each of these intervals constitutes the length

of an undulation. Tins kind of vibration is nearly analo-

gous to that which takes place on the surface of water
when a stone has been let fall in it. Both of these kinds

of vibration may be conceived to take place at the same
time ; and the last may be combined with a like vibration

in a plane at right angles to the former plane. [Polariza-
tion of Light.] It must be observed that, whatever be
the kind of undulation, the greatest excursions of a par-

ticle on each side of its mean place are supposed to be
equal to a very small fraction of the length, X, of an undu-
lation. -<g\

The vibrations produceifon the fibres of the retina by
the vibrations of the ethereal particles, are supposed to be
the cause of the perception of brightness. A single im-
pulse, or one repeated at irregular intervals, may not be
capable of producing such perception ; but if the impulses
are repeated at the same point, corresponding motions
may be excited in the fibres, and hence the perception
may arise : differences of colour are conceived to depend
on the times in which the successive impulses are repeated.

From reasonings founded on the fact that no gain or loss

of light is experienced in reflexion or refraction, so that

the amount of its intensity remains constant however the

velocities of the particles may be changed in quantity or

sign, it is inferred that the maximum intensity of light in

the eye mav be expressed by the square of the whole am-
plitude of the vibrations of the ethereal particles.

In order to exhibit the manner in which reflexion takes

place at a plane surface, on the undulatory hypothesis, let

the plane of the paper be perpendicular to that of v"e re-

flecting surface, and let AB be the line of section ; also

let MN, PQ, RS be three radii diverging from a luminous
point, which, for simplicity, conceive to be at such a dis-

tance that the radii may be considered as parallel to one
another : again, the successive fronts of the waves being
supposed to be plane surfaces, let them intersect the plane
ofthe paper in straight lines perpendicular to the radii.

Then the waves which are in part arrested at N and Q
would, if there had been no interruption, have continued
their motion, and a wave front passing through S would
have cut the paper in the line noS, the ethereal particles

in the plane passing through that line being in the like

phase.

But, in consequence of the interruption, let spherical
waves diverge from N, Q, and S : these moving with the
same velocity as the original wave, the radii Nn', Qq' of
the waves which diverge from N and Q will be equal to
Nn, Qq, at the time that a wave begins to diverge from S

:

it is evident, therefore, that a straight line passing through
S will touch the spherical surfaces at q' and n% and will

be the intersection ofthe front ofthe reflected wave with
the paper. This front will be a plane, and the line S7W
win make with NS an angle equal to N8«. Perpendicu-
lars to this line, as Nn', Qo/ produced, will denote the

direction of the motion of the reflected wave
; and, from

the equality of the triangles SN«', SNn, &c., it follow*

that this direction will make with a perpendicular to the

reflecting surface an angle equal to that which is nude ly

any of the lines MN, PQ, &c. That is, the angle of le-

flexion is equal to the angle of incidence.

The manner in which ordinary refraction at a plane sur-

face takes place on the undulatory hypothesis is thus ex-

plained. Let AB be the intersection of the refracting sur-

face with the paper, and, as before, let MN, PQ, RS be

three radii supposed to be parallel to one another; also let

nqS be the front of a wave which would have been formed

if there had been no interruption. Now, in consequence

of the interruption, let agitations be excited in the ether

within the body, so that N, Q, and S become the centre*

of spherical waves whose particular fronts »', 0/, and S ad-

vance in the medium with velocities equal to one another,

but different from that of the original wave before inci-

dence : let Qq be to Qq', and N;i to Nn', in the same ratio

as the velocities of the waves previously and subsequent])

to the time of incidence (suppose as m to 1) ; then So//?

will be a straight line, and will represent Uie intersection

of the plane front of the refracted wave with the plane of

the paper. The angles NSn, NS»', are equal to Hi**

which the directions of the incident and refracted wau>

make with a perpendicular to the refracting surface ; then-

fore

N» ; Nn' (m ; 1) sine of incidence : sine of refraction

(see also Light, p. 476, col. 2), and the velocities of tin

waves before and after incidence are to one another as the

sine of incidence is to the sine of refraction.

In order that the relation between the sines of incidence

and refraction may be conformable to the results of expe-

riment, it is necessary to assume that the velocity of the

waves is diminished when they enter a medium more den*

than that in which they previously moved; and in this

circumstance the undulatory theory is opposed to the theory

of emission : for, in the latter, the velocity of light is sup-

posed to be increased w hen it passes from any medium

into one more dense.

When concentric waves fall on the surface of a concave

mirror, the points on the latter which are struck b> the

vibrating particles of ether become the centres of spherical

reflected waves, the directions of whose motions, ou »c-

count of the equality of the angles of incidence and re-

flexion, tend towards the axis of the minor ; and the sur-

faces which touch all the reflected waves at points in tl.c

like phase become those of as many general reflected

waves of spherical forms, having their convexities to»aid>

the mirror. These general waves go on contracting ti.1

they pass successively through some point in the axis ;
the

form of the mirror being such as to permit the direction

of the motions of the reflected waves to concur in a point

:

from this point, which is the focus of the mirror, tnij

afterwards diverge as from a radiant point. It is easy to

conceive that the general front of a wave formed by 1 sur-

face which touches, at points where the ethereal particles

are in the like phase, the surfaces of waves refracted «

»

transparent medium (at a convex surface for example, *w

be spherical, and will have its convexity towards the iv

fracting surface. These waves will go on contractini-

and pass successively through some point in the axis, pro-

vided the form of the surface of the medium be such as t"

permit the directions to concur in one point : this point fc

the focus, and from it, as from a radiant point, the con-

centric waves afterwards diverge.

When several undulations coexist, they are said la

fere with one another; and assuming tliat the dis-plsceoK™

ofa particle produced by any number of coexisting uad
~J'

tions may be expressed by the sum of the digpaeaaa^

Digitized byGoogle



U N D 511 CND
which the undulations would separately produce, the rules

of integration will give the whole amount of the disturb-

ance produced by the interference of any number of waves.
When, for example, two waves are equal in length, the
greatest amplitudes of vibration may occur at places which
are at intervals from one another equal to X, 2X, 3X, &c.

;

and if the amplitudes are equal, the whole amp'itude of
vibration will be double that of one particle alutie : thus
on a screen the light produced by the two undulations will

he twice as great as that which would be produced by one.
On the other hand, if two equal undulations are trans-

mitted in the same direction, and the one follows the

other at an interval equal to \\, JX, $X, the maximum of

amplitude in one will coincide with the minimum in the

other, and the effects will be destroyed, or the particles

will be at rest, and on a screen darkness will be the result.

If the undulations follow at other distances, the destruction
of the vibrations will be incomplete, and on the screen
the brightness will have some intermediate degree of
intensity.

With respect to polarized light, the experiments of MM.
Kresnel and Arago have shown that two series of waves
which are polarized in the same plane interfere with one
another in the manner just mentioned, as if the light were
not polarized : also that if two series of waves are polarized

in planes at right angles to each other, and are in circum-
stances similar to those in which the waves of common
light would destroy each other's disturbances, their inter-

ference produces no effect.

On the corpuscular hypothesis, if the particles of light

are supposed .to proceed from a luminous point in direc-

tions strictly rectilinear, it must follow that the shadow
cast on a screen by an opaque body would have a well-de-

fined boundary ; also that its magnitude would depend on
that of the body and on the distance of the latter from the

luminous point and from the screen. But before the year
1663 Grimaldi had observed that when a pencil of light

was received in a dark room through a small circular

orifice, the rays, instead of continuing to be parallel to one
another, diverged in a conical manner; and that the
shadow cast by an opaque body was bordered by coloured
bands or fringes : he also observed that when light was
admitted through two small orifices near one another, the
rays diverging from thence became intermixed, and that
t he space on the screen on which the intermingled rays
fell was darker than the part enlightened only by the rays

from one orifice. A few years afterwards Dr. Hooke, in

this country, observed the like phenomena, and published
r»n account of them in his ' Micrographia ' (1665). The
impossibility at that time of giving a satisfactory explana-
tion of these appearances seems to have led Huygens to

propose the theory of undulations.
When Newton had succeeded in explaining the pheno-

mena of the concentric coloured rings which are formed
between the surfaces of two prisms or convex lenses of
irlass, by assuming that the particles of light in a refracting

medium experience alternately, at the end of very small
:ind equal intervals, fits of easy reflexion and of easy trans-

mission, he applied the principle to the passage of rays

near the edge of an opaque body. He conceived that by
alternate fits of easy attraction and repulsion in the par-

ades of light the rays might assume a serpentine form;
and that from corresponding points in the flexures they
mitcht send off particles in lines which, crossing one an-

other, would form series of points where the light would be
jiore condensed than in the intermediate spaces. The
order and magnitudes of the bands or fringes thus pro-

duced on a screen have to a certain extent been explained

\>y Newton's hypothesis, but the theory of the interference
• >i' waves has been shown by Dr. Young and M. Fresnel to

account completely for the phenomena : it does not how-
ever follow that the corpuscular theory is incapable of

affording an equally satisfactory explanation. [Diffrac-
tion, col. 2.]

From the first principles of the undulatory theory it fol-

\v.vs that the coloured rings between two lenses, when seen
i >y reflexion, should be of the same kind and in the same
>;<!cr am the rings seen by transmission, beginning with

;l liripht spot in the centre (for the interval between the

'.-ri^es vanishes at the point of contact, and therefore the

. aves reflected from both surfaces to the eye must there be
in like states), whereas the central spot seen by reflection is

f^ute black, and the waves must consequently destroy one

another's effects. In order to reconcile this dlscrepanoy.it
becomes necessary to suppose that half an undulation is

lost or gained by the waves reflected either from the first

or second surface ; and the supposition is considered by no
means improbable, since there may exist some variation
from its general state, in the density or elasticity of the
ether at the surfaces of the lenses. It must also be ob-
served that when light falls on the lenses at great angles of
incidence, the dilatations of the rings, computed on the
undulatory hypothesis, differ considerably from the results
of experiment: no cause has yet been assigned for this

circumstance, but it has been supposed that it may arise
from variations in the general law of refraction when the
incidences are great.

It was objected by Newton to the undulatory theory,
that, if just, light passing by the edges of an opaque body
ought to be inflected into the shadow cast by the body, as
waves of air and water flow round any obstacle which may
be in the direction of their motion : the difficulty has not
wholly been removed ; but it is well known that such in-

flexions do really take place to a certain extent, and the
circumstances attending them have been fully explained
by the theory. Dr. Young allowed a diverging pencil of
light to pass into a dark room through a very small orifice,

and having placed in the pencil a narrow and opaque
body with parallel sides, he observed that the shadow
which the body cast on a screen was divided by parallel

coloured bands alternately dark and bright, the band in
the middle being always bright. Now, that this appear-
ance resulted from the interference of the light after being
deflected at the edges of the opaque body was evident,
because on intercepting the light at one side of the body,
the bands immediately disappeared. In order to account
for the appearance of the bands on the undulatory hypo-
thesis, it is only necessary to observe, that, the paths of the
waves of light from the edges of the body to a point on the
screen opposite its centre being equal to one another, the
fronts of the interfering waves must arrive at that centre
in the same state ; and their effects being added together,
there must result a maximum of brightness : but the paths
of the waves from the edges of the body to any other part

of the shadow on the screen will be unequal ; and at every
place where the difference is exactly an uneven multiple
of £X, the waves must arrive in opposite phases, and thus
destroy each other's effects, or produce darkness : between
these dark bands the degrees of brightness will depend
upon the states of the interfering waves at those places. If

the incident light is homogeneous, or of one colour, all the
bright bands are of that colour, and the intervals between
them are black.

Besides the bands so formed within the geometrical sha-
dow of the body, a series of parallel bands was also ob-
served on the exterior and on each side of that shadow

:

these, like the fringes noticed by Grimaldi and Newton,
are conceived to be produced by the interference of the
waves of light which come directly from the luminous
point with those which are deflected at the edges of the
opaque body ; but, in order that the results of theory may
be conformable to experiment, Dr. Young found it neces-
sary to assume that there is a gain or a loss of half the

length of a wave in the paths of those which are deflected

;

as in the application of the principle of interference to

the coloured rings observed by reflexion between glass

lenses.

The gain or loss of half an undulation must also be al-

lowed for in explaining the phenomena of the bands or

fringes produced by polarized light. Thus, when a series

of polarized waves is made to pass through a lamina of
sulphate of lime whose principal section is inclined at 43°

to the plane of original polarization, the waves become di-

vided into two series parallel to one another and moving
with different velocities: then, if a thick rhomboid of

Iceland spar is placed so as to receive the ' ordinary ' and
'extraordinary' waves when transmitted through two
small orifices in an opaque plate, each series gives rise to

three sets of coloured bands. But when there is so placed

a thin plate of spar by which the courses of the two sets of

waves are not sensibly separated from each other, instead

of three sets of bands, only one is observed : hence it follows

according to the theory, that half an undulation is gained

or lost at the place where the extraordinary waves separate

from the others ; or that the two series of waves become
polarized in planes at right angles to one another, so as to
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be prevented from assuming the state of interference by
which coloured bands would be produced.
That the inflexions of the luminiferous waves about the

sides of any obstacle to their direct progress are incon-

siderable may be supposed to arise from the shortness of

the undulations in an ethereal medium compared with the

extent of the resisting surface : on which account the
lateral disturbances arising from their interference with
one another decrease with great rapidity and soon become
insensible.

Phenomena similar to those which have been mentioned
are exhibited when a pencil of light, admitted into a dark
room and allowed to pass through an orifice, is received on
a screen. If the orifice is a narrow slit with parallel sides,

the image on the screen will be a series of parallel bars,

alternately dark and bright, and symmetrically disposed on
each side of a bright bar in the centre : if the orifice is cir-

cular, the central image is either a bright or a dark spot
according to the distance of the screen, and about it are

concentric coloured rings. It is remarkable that if the
pencil of light falls upon an opaque object of small di-

mensions, the place on the screen where the geometrical
image of that object should fall is bright, and of the same
intensity as it would have been if no object had been in-

terposed.

The breadths of the bands, and the diameters of the
concentric circles of light and darkness, are found to de-
pend on the breadth or diameter of the aperture, and not
on the nature of the material by which the diffraction is

produced ; and Dr. Young considers this circumstance as

a strong argument against the opinion that the pheno-
mena are the results of attractive and repulsive forces ex-
ercised by the edges of the material on the particles of
light. But, at the same time, it may be observed that

some discrepancies between the results of the undulatory
theory and the phenomena of diffraction within the sha-

dows of small circular discs have been pointed out by
. Professor Potter of University College, London.

Prom the breadths of the bands produced by the diffrac-

tion of light are obtained the lengths of the waves of dif-

ferent colours ; and a convenient method of forming the
bands for this purpose consists in causing the light to be
reflected from two mirrors inclined to each other at a very
small angle, or to be refracted through a triangular prism,
two of whose sides make very small angles with the third :

the light is allowed to diverge from a luminous point, and,
after reflexion or refraction, the interference of the waves
will produce parallel bands, alternately dark and light, on
a screen. By the undulatory theory the distance of any
bright or dark band from the middle of the spectrum de-
pends directly on the length of the wave and inversely on
the inclination of the mirrors, or of the sides of the prism,
to each other ; and since the inclination may be made
very small, the length X of the wave can be determined
with great precision. This length, for the extreme red
colour, has been found to be 0*0000266 inches, and for the
extreme violet, colour 0-0000167 inches. The length of a
wave for each colour is very nearly four times the length
of a fit of easy reflexion, or easy refraction in the corpus-
cular hypothesis.

In the wave theoiy it is assumed that common white
light is caused by the combined undulations of the ethereal
medium, when waves of different lengths are mixed toge-
ther ; and the most serious difficulty to which that theory
is subject lies in the imperfect explanation which it affords

of the unequal refrangibilities of different colours. That
there are no appreciable differences in the velocities of
light of different colours, may be inferred from the follow-
ing consideration among others :—if such differences exist,

a satellite of Jupiter, on entering into the shadow of that
planet, would appear to be successively tinted with dif-

ferent colours, which is not the case. Hence, ns refraction
depends on the difference between the velocities of the
waves in the ether on the exterior and in the interior of
the refracting medium, these velocities must have a con-
stant ratio to each other for light of all colours ; it should
follow, therefore, that no dispersion of the colours after re-
fraction can take place : this is contrary to fact, and the
only attempt which has been made to remove the difficulty

consists in assuming that the vibrations of the ether in re-

fracting media are variously affected by the vibrations of
the particles of the medium itself. Mr. Airy suggests that
the development of the »vtion caused by the particle* of A

refracting medium may depend on time, and on that to
count it may give rise to unequal refrangibilities by pro-
ducing differences in the velocities with which wave* are

transmitted through the medium. (Mathematical Trach,

pp. 285-6, note.)

Much stress is laid on the accuracy with which the phe-

nomena of diffraction are accounted for on the undulatorv

hypothesis ; but while there yet remains unexplained by
that hypothesis so important a circumstance as the different

refrangibilities of light, which are satisfactorily accounted

for on the corpuscular theory, and while our knowledge ot

the action of material particles on one another, as well ns of

the propagation of motion through elastic media, is so im-

perfect, philosophers seem to be fully justified in suspending

their judgment concerning the relative merits of the two

rival theories.

UNGER, JOHANN FRIEDRICH GOTTLIEB, was

born in 1750, at Berlin. His father, Johann Georg Umjer,

distinguished himself greatly by the improvements which he

introduced into printing, and the typographical ornaments

then usually displayed in printed books. The art of wood-

cutting, which had fallen into neglect, was revived by him.

and he engraved in wood several landscapes, which are

even now considered as works of art. When he died, in

1788, his son, who was established as a publisher and

printer, followed in the footsteps of his father. He became

one of the most distinguished printers and wood-cutters of

his time. As a printer, he endeavoured to introduee well

changes in the types of the German printed character!. a*

would bring them nearer to the Roman, and remove their

old-fashioned and angular forms. The kind of types which

he introduced were called, after him, Ungenan type

(Unger'sche Schrift), and were used for a time very exten-

sively, but afterwards they gave way to the old forms.

The art of wood-cutting was much improved by him. and

he was the first who raised it to a high degree of estimation

in Germany. As an acknowledgment of his merits, he

was appointed, in the year 1800, professor at the Academy

of Arts at Berlin, of which he had been a member for some

years. At the same time he continued his business as

»

publisher, and many excellent works appeared from his

establishment. He died in 1804, and his wife, Friedenke

Helen Unger, a woman of very great acquirements and

talent, continued his business until her death, on the 21st

of September, 1813. Friedcrike Unger acquired a con-

siderable reputation as a writer of novels, and as a trans-

lator from the French and English, with which two lan-

guages she was perfectly familiar. Her novels, which are

still much read, are chiefly praised for their beautiful

delineation of character. The best among them are:—

1, ' Julchen Griinthal, eine Pensionsgeschichte ' (Julia

Griinthal. or the History of a Girl at a Boarding-school

.

Berlin, 1794, 8vo. A third and much enlarged edition, in

2 vols., appeared in 1798. It is translated into several lan-

guages. 2, ' Bekenntnisse einer Schonen Seele' (Confes-

sions of a fair Saint), Berlin, 1806 ; 3, * Der junge Framow

und das Deutsche Miidchen' (The young Frenchman and

the German Girl), Hamburg, 1810. Most of her works

appeared without her name.
UNGHVAR, a county of the kingdom of Hungary, n

the circle on this side of the Theiss, is bounded on tlic

north by Galicia, on the east by the county of Berejh, on

the south-east by Szaboltz, and on the south-west and west

by Zemplin. The greater part of the country is eoyemi

with mountains, which are branches of the Carpathians

only the smaller south-western portions form part of the

great plain of the kingdom, which has a good and fertile

soil. The principal rivers are the Ungh, the Laborra. and

the Latorza. The natural productions are oats rye, a smaii

quantity of barley and wheat, wine, and a great abundance

of hemp. The area is about 1250 square miles. Nearly

one-half of the productive part of the country is covered

with forests, and large numbers of swine are driven

from great distances to be fattened on the mast of these

oak-forests. On the branch of the Carpathians called the

Beszkid there are fine pine-forests. These forests abonnd

in most kinds of game. Fish and bees are in abumraare.

Horned cattle are sufficient for the supply of the inh«-

bitants. The minerals are iron, some gold, and also marble-

The county has 84,250 inhabitants (now probably nearly

90,000), of whom, in 1833, 62,000 were Roman CatheJi"

(chiefly United Greeks). 12,000 Protestants, and SOW J««-

Vtohvar, the chief tQwa of the above county, it '«•
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atcd in48° 33' N. lat. and 22° 22' E. long., on the river

Ungh, at the place where it issues from the mountains and

dark forests, 1272 feet above the Mediterranean. The situa-

tion is extremely pleasant, with fine views of the Hegyallya

and the great plain. Unghvar has an antient castle, which
is kept in good repair and inhabited : it was well fortified

so far back as the ninth century, when it was taken by the

Hungarians under Arpad. The bishop of Munkatz and
his chapter reside in this castle. There are in the town a

seminary lor young clergymen, a Roman Catholic gym-
nasium, a very fine principal church, a newly erected

county-hall, which is spoken of as a remarkably beautiful

edifice, the former Jesuits' college, the public granary,

and several other handsome buildings. The popidation is

about G500. At the village of Szobranz, at a short distance

to the north-west, there is a sulphureous bath, which is

celebrated throughout Hungary, but it must be warmed
before it is used. The water is likewise taken internally.

(Blumenbach, Gemiilde der Oe&terreichischen Monnrcliie

Beschreibung von Ungarn, Cnxilicn, Slaronirn ; Hassel,

Handbuch.)
UNGKA-ETAM, the Asiatic name for Hylobates Raf-

Jlesii, Geoffr., one of the Gibbons, or Long-armed Apes.
[Hylobates.]
Description.—Hairthick, furry, black, but in some lights

deep brown ; loins, and thighs externally, lighter, being
of a pnle coffee hue. Face encircled with white hair,

which is narrow across the forehead ; but upon the cheeks

expands into large bushy whiskers, which unite under the

chin. Back of the hands and feet black ; face, palms, and
soles dark blue; hair on fore-arm reversed towards the

elbow. There are fourteen pairs of ribs.

Locality*—Sumatra, in the neighbourhood of Padang,

where it is said to be very rare. [Ungka-puti.]
UNGKA-PUTI, an Asiatic name for Hylobates agi-

lis, one of the Gibbons. [Hvlobatks, vol. xii., p. 407.*]

Description.—Male.—Head, shoulders, inside of the

arms, fore-arms, legs, thighs, breast, and belly, deep coffee

hue ; under surface of the body darker than the upper
surface. Hind head, back, and loins, from behind the

shoulders to the end of the body, and thighs, externally

light blond. Cheeks covered with large white whiskers,

united above by a narrow band of the same colour across

the lower part of the forehead. Callosities encircled by a

few brown bain. First joints of the fore and middle fingers

behind united. Face bluish-black. Eyes sunk. Brows
large and projecting. Hair of the head with a backward
direction. Canine teeth very long and projecting. Fur
soft and woolly.

Female.—Face browner than that oi the male ; whiskers

not so large, and more obscure ;
eyebrows not so project-

ing ; breast and belly less hairy.

Colour of the young nearly the same as that of adults,

but less intense ;
always however darker on the anterior

part of the body than on the posterior.

Localities.— Malay Peninsula and the large islands of

the Indian Archipelago.

Habits, #c.-Sir Stamford Raffles states that both the
Ungka-eta'm and Ungka-puti are more timid than the
Siamang, and are without its strength and boldness. The
people of the country where it resides believe that the
Ungka-puti will die of grief if it sees a preference given to

another. In confirmation of this, Sir Stamford remarks
that one in his possession sickened under such circum-
stances, and did not recover until relieved from the cause
of his vexation by the removal of his rival, a Siamang, to

another apartment.

M. Duvaucel observes that the Ungka-puti lives more
frequently in couples than in families, and is the least

common of the genus found in the neighbourhood of Ben-
coolen. Strongly contrasted with the Siamang, it is, he
says, surprisingly agile, darting away like a bin! ; and, like

some birds, is only to be shot, so to speak, flying. Upon
the perception of the most distant approach of danger, it

is soon far away. Rapidly ascending to the tree-tops, it

grasps the most flexible branches; and after balancing
itself, and acquiring sufficient impetus, it repeatedly springs,

apparently without effort or fatigue, to the distance of forty

feet and more.

As a domesticated pet, M. Duvaucel gives it credit for

no extraordinary faculty. It is, he remarks, not so clumsy

* We are Bow enabled to give a more accurate description of the animal and
Ha habit..

J*. C, No. 1616,

as the Siamang, and its movements are more ready and
graceful ; but, in his opinion, its manners are less lively

than those of the monkey-tribe generally, looking only
at the external appearance of its long and slender arms
and short bandy legs, one would not suppose that its

muscle was so vigorous and its address so surprising ; but
M. Duvaucel adds that a larsre portion of intelligence does
not seem to have been allotted to it : in this respect he
considers it to be in no way superior to the Siamang; and
he observes that both species arc without the high and
expanded forehead indicative of superior intelligence.

What he had seen however conyinced him that the Ungka-
puti is susceptible of education to a certain point. It has
not, he says, the imperturbable gravity of the Siamang:
it maybe terrified or pleased: it flies from danger, and
appreciates good treatment ; and he characterises it as

greedy, curious, and, occasionally, even gay. Although
without the guttural sac of the Siamang, its cry. he remarks,
is very nearly the same ; and he states that the Ungka-puti
is known by various names to the Sumatran natives : among
others, Wou-wou, a designation by which another species,

Hylobates leuciscus, has long been distinguished.

We agree in thinking, with the author of the ' Natural
History of Lemurs, Monkeys, and Opossums,'* that M.
Duvaucel must have drawn his portraits of the Ungka-
puti and the Siamang from animals in a state of debility

and disease. Mr. George Bennetfs interesting account
of the Siamang, in his ' Wanderings,' is much at va-
riance with that of the able French naturalist, and places

that species in a very different light as to its intel-

ligence, affection, and discrimination. With regard to

Hylobates agili.i, those individuals which we have seen
have been remarkable for their intelligence and sen-
sibility. The Ungka-puti is a very affectionate creature :

it has been known to seek out and fondle a baby,
laying its face close to the cheek of the infant, which re-

mained perfectly at ease under the caress of its long-armed
strange companion. It seemed to have some fun about it,

for it would lie in the bosom of a gentleman to whom it

belonged, look him kindly in the face, and then, with its

length of arm passed round him, pick his waistcoat pocket
opposite to the side on which it was reposing, apparently
thinking of nothing at all, of a cigar, or anything on which
it could lay its lean lengthened fingers. In the same spirit

it w ould frolic with an Orang. Light as a fairy, and quick
in its unerring motions as a bird, it would sportively elude
all the efforts of its comparatively unwieldy Caliban of a
playmate to catch it. Darting suddenly from a distance

to some holdfast, it would suspend itself by its arms over
tne head ol tne Orang, and spin itself as it were, like some
intrusive insect, about the eyes and nose of the more sedate
ape, avoiding the grasp of the latter with astonishing
adroitness. After a time it would suffer itself to be caught
by the Orang, who would soon let it go, again to resume
its amusing agile tricks and mercurial motions. Many of
our readers must have witnesssed such a scene, and listened

with curious attention to the long, loud, and not unmusical
notes uttered by this species, especially in the morning.
UNGUENTS, or ointments, are unctuous substances,

for external application, and intended to answer a variety

of purposes, according to their composition. They are

variously designated according to their nature and con-
sistence. At one stage of surgery they were of a very
complicated kind, as may still be seen in the so-called

balsams (artificial) of the continental pharmacopoeias; but
the progress of modem science leading to greater sim-
plicity, their numbers are much reduced, and their in-

gredients fewer. If they are composed chiefly of wax,
without resin, and of oil, with or without other more active

materials, and have a consistence nearly as great as that of
plasters, they are termed cerates ; when fats or resin are

used, so that the consistence is scarcely greater than that

of butter, they are termed ointments; if distilled fragrant

waters or essential oils are used, they are termed po-
matums, or pomades ; and occasionally, if the appearance
correspond, some are termed butters, or pastes, such as

almond paste, which, being bland and emollient, must be
carefully distinguished from some other compounds a<so

called butters [Butters, in Pharmacy], which nre acrid

and corrosive, such as butter of antimony, or violent poi-

sons, such as butter of arsenic. Most ointments are formed
* London, Unit,., Kniflil noil Co.
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by melting together the ingredients, and in doing this the

heat should never exceed that of the boiling-point of
water. To ensure uniformity and smoothness, not only

should the ingredients be carefully stirred while on the

fire, but they should be strained through a cloth while yet

in the liquid state : if essential oils are used, these must be
added afterwards. Some are made fry merely triturating

the materials together, as in the case of mercurial oint-

ment. No great quantity of any ointment should be pre-

pared at one time, as they are apt to undergo changes,
sometimes very detrimental, either by the ingredients

acting on each other, or by absorbing oxygen from the

air. Many should be prepared only when wanted, such as

the ointment of the nitrate of silver.

The chief use of ointmenfe is either by their emollient
qualities to soften tense or hardened parts, or to sheath

excoriated parts from acrid secretions or the -tmtarion of
the air. Applied to ulcers, they may, according to their

nature, besides excluding the air, promote the healinsr, if

judiciously used, or hinder it if improperly used. For
chapped hands or rough skins, one of the mildest and
safest applications is almond-paste.

UNGUICULATA. Linn<eus divided (he Mammalia
into the following sections :

—

Unguictihita, Ungulata, and
Mutiea. [Whales.]
The Vnguiculatu, or Clawed Mammals, included the

orders Brula, Glires, Primates, and Ferre.

UT^GULA. The hoof of a horse looks like the part of a

cone which is separated from the part containing the

vertex by an oblique plane. Hence such a solid is called

an ungula, and rules for the determination of its content

are given in books of mensuration.

End of Volume the Twenty-fifth.

London i Printed by William Cujtii aud Sort, SUmfordr.re;L.
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